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GENERAL INTRODUCTION

The Global Financial Crisis (2008-2009) and thedpean sovereign Debt Crisis (starting in
late 2009) have raised a lot of concerns about $idmancial health and have induced high
information need from investors. Stress test exeschave become an important tool in the
banking regulation both in Europe and in the Uniftdtes (U.S.) to provide information in a
troubled context in the hope of restoring investomnfidence. The main objective of stress
tests is to assess banks’ resilience to differtates of economy represented by plausible
extreme scenarios defined by regulators. In Eurthefirst stress test was run in 2009 but the
list of banks involved was not published. The aifrthes stress test was just to enhance the level
of aggregate information among policy makers. Imptbstress tests with the disclosure of
more detailed individual results were performe@@®10 and 2011. The European test of 2010
addressed concerns related to the sovereign dsistand the soundness of the banking system.
Conducted by the Committee of European Banking Sigmes (CEBS), this stress test studied
the resilience of 91 major European banks to twgatiee scenarios. One represented a
deterioration of the economy for two consecutivargeand the other further included a shock
on sovereign debt. Seven banks failed the stresbégause their stress tested capital ratio fall
below the minimum requirement of 4% of Tier 1 irating that they would not be able to
support losses in case of financial crisis. Evemsdltiple critical were addressed to this test
because of too indulgent scenarios, confirmed byfdlat that some banks passed the test and
encountered difficulties in the following weeksnAw test was proposed in 2011 administered
by the newly established European Banking Authd&A). The 2011 test was based on more
pessimistic assumptions about the economy thafahe test. Furthermore, published data on
banks were more detailed bringing more transparendgsted banks. Nevertheless, the most
comprehensive stress test in Europe is the oneuctediand published in 2014. This stress test
is part of the Comprehensive Assessreahducted by the European Central Bank (ECB) with
close cooperation of the European Banking AuthdiBA) in the process of implementing
the Single Supervisory Mechanism (SSM). The dissl®®f the results is also more granular
than it was for the previous tests. The SSM permitope to have a single regulator for the
major Euro zone banks. This is a great advandeeifciropean regulation, which thus tends to
be more comparable both in terms of scale andiefity of its implementation with the U.S.
banking regulation. The first stress test in the WS conducted by the Federal Reserve in
2009. The Supervisory Capital Assessment ProgrddAPJ was intended to respond to the
market participants’ concerns about the US bané&alth in the aftermath of the 2008 financial

! Comprehensive Assessment is composed of the Asedity Review (AQR) and the stress tests.
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crisis. The SCAP required the largest US Banks iHgl@ompanies (BHCs) to simultaneously
undergo a forward-looking exam in order to deteenfrthey have enough capital to support
lending in the event of an unexpected severe regeda the case of capital inadequacy, banks
would be bailout by public funds through the CdpKasistance Plan (CAP) announced the
same day as the stress test. In 2010, the Doda¥ract required the Federal Reserve to
conduct an annual stress test and a Capital Compsale Analysis and Review (CCAR) for
all US Bank Holding Companies. The CCAR, conduc¢ted011 and 2012, has two steps of
evaluation. First, in a quantitative assessmestress test, the Federal Reserve evaluates each
BHC'’s ability to maintain post-stress capital ratiabove a minimum threshold of Tier 1
common capital ratio during each of the nine quarté the planning. Second, a qualitative
assessment covers all key areas of BHCs’ capitainohg processes and involves a large
number of experts from across the Federal Resegysti®. Since 2013, the Federal Reserve
has to conduct every year another stress testliti@uto the CCAR, the Dodd-Frank Act stress
test (DFAST) based only on a quantitative approdtie. main difference between the Dodd-
Frank Act stress test and the CCAR quantitativesssent is the fact that the DFAST is
conducted on a static balance sheet hypothediie the CCAR quantitative assessment is
conducted on a dynamic balance sheet hypothespgerdsory stress tests disclose a lot of
information about banks in order to increase bankahsparency and restore market
participants’ confidence.

As emphasized by Ong and Pazarbasioglu (2014 )ethhdators may ensure that the stress
tests are effective and credible. An effective sstreest brings more transparency, reassures
investors about banks’ financial health but alseréases the uncertainty in the financial
markets. Several studies investigate if the disc®f the stress test results brings valuable
information to investors. For example, Petrella dResti (2013) using an event study
methodology, investigate the stock market readtiadhe events related to the 2011 EBA stress
test. They also regress the stock cumulative abmloreturns (CAR) over some variables
disclosed from the stress tests. They concludelies2011 EBA stress test brings transparency
to the market’s participants. Morgan et al. (20itdjestigate the information contribution of

the Supervisory Capital Assessment Program (SCARess test) introduced in February 2009

2 Static balance sheet assumption supposes a zeuthgof the balance sheet during the time horiZah® stress
test. Assets and liabilities that mature within thme horizon of the exercise should be replacetth wimilar
financial instruments in terms of type, credit diyaht date of maturity and original maturity astlaé start of the
exercise. No workout of defaulted assets is assum#étke exercise. In particular, no capital measune to be
taken into account.
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for U.S. bank holding companies. Using an eventhstithey find that the stress test
announcement and the methodology date are es$gnbalevent (no market reaction) but the
clarification® and the results dates are informative and leastdok market reaction. Our
dissertation contributes to the literature in déf@ manners. First, we bring an analytical
framework of the market reaction to the stresseeshts by considering both stockholders and
bondholders contrarily to the previous studies, clvhall focus only on the stockholders’
reaction. Furthermore, we conduct the analysisnduai crisis period. This enables to know if
stockholders and bondholders are able to analyzephcific information disclosed with the
stress test when there is financial distress. Skocer also bring a comparison between the
stress tests conducted in Europe and in the Udtates by using an original event study
methodology which permits to well capture the markaction to the stress test. The European
and US banks' stress test being different in soon&g we can identify which ones get more
market response and restore more the investorsidemte. Finally, we investigate also the
stress test information value from the point ofwief credit rating agencies. Contrarily to the
common agents on the financial market, credit gadigencies have ability to access to private
information. This ability is facilitated by the cperation from the issuers as well as their
willingness to share even confidential informatidihus, we analyze if the stress test results
disclosure impacts these agents that have thehldgsio get privileged information about
financial market’s participants. If the stressgdsting valuable information to the credit rating
agencies, the split ratings between them may dsereecause of the transparency brought by

the stress tests.

This dissertation is structured in three chaptachene representing a papgéhapter 1 deals
with the stockholders and bondholders’ reactioth&odisclosure of the European banks stress
test. Chapter 2 investigates the information value for the stoclrket of the stress tests
conducted in Europe and the US, wiilkapter 3 is about the impact of the disclosure of the
stress test results on credit rating agencies.

3 On the clarification date, the Federal Reservefiga that the results of the stress tests witli®used as a basis
for nationalizing banks.
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Chapter 1: Stockholders and bondholders' differenteactions to information

disclosure: the case of the 2011 European Bank Authty’s stress test

In this chapter, we investigate how stockholderd bondholders react to the information
disclosed in the financial market during crisisipgs. We consider the 2011 EBA stress test as
it discloses detailed information about banks amlgonducted during the European sovereign
debt crisis and we use an event study methodoMdgycalculate stock abnormal returns by
using the market model as in Campbell et al. (19@#)le for the bond abnormal returns we
use the mean adjusted model (Maxwell and Stepl#8@3], Bessembinder et al. (2009)). We
first bring an individual analysis of the stockgldyronds cumulative abnormal returns (CAR)
and after we analyze the average CAR consideriifgreint sub-samples of banks. We find that
stockholders’ reaction is more specific to the infation disclosed, while bondholders have
generally macro reaction and are more sensiblegdinancial crisis. However, when we go
further in our analysis by considering the diffdrestegories of bonds, we find that the behavior
of subordinated bondholders tends to be closeng¢doehavior of stockholders. This specific
reaction of stockholders during financial distressy make them agents more susceptible to

impose market discipline when there is a financislis.
Chapter 2: Bank opacity and market reaction to reglatory stress tests

In this chapter, we consider the European and U$kdastress tests to investigate the
information value of the stress tests using stoakket prices. This chapter has two objectives.
First, we consider a sample of tested and nonddsamks and analyze if the transparency
brought by the stress test is only for tested bamktthis transparency impacts also the non-
tested banks. Second, we investigate if the stockkeb reactions to the stress test
announcements are different according to the degfempacity of banks. To conduct the
analysis, we use an original event study methodoladpich uses the absolute value of the
abnormal returns to well capture the market reac#s events, we consider the announcement
of the stress test realization and the disclostitheoresults of the stress tests both for Europe
and the United-States. We find that the stock ntadacts significantly for the announcement
and the disclosure of the stress tests’ resulte@whole banks (tested and non-tested) meaning
that the stress test transparency has an impacinipbn tested banks but also on banks that
do not participated to the stress test. By sepay#tie sample of banks in less opaque and highly
opaque banks, we also find that the market readtiofess opaque banks is greater than for

highly opaque banks.
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Chapter 3: What is the information value of bank's stress tests? An

investigation using banks’ bond split ratings

Banks’ activities are characterized by their inh¢gacity. Bank opacity can be measured by
the split ratings on banks themselves or on thaids. In this chapter, we study if the disclosure
of the results of the stress tests brings valuatflamation to credit rating agencies. The
disclosure of the results of the stress tests ppased to bring transparency to the market
participants and then may decrease the split mtogjween the rating agencies. To conduct
this study, we consider all the stress tests cdaedua Europe (3) and in the United-States (6)
between 2009 and 2015. To calculate the splitgatariable, bonds’ initial ratings are collected
from Bloomberg database. We consider bonds jomatlgd by Moody’s and Standard & Poor’s
and issued by banks that participated to the Eammpad US banks’ stress tests. We first bring
a statistical analysis by considering different sugas of split ratings and second, we regress
the split rating variable over some banks’ finahaiariables from the stress test results
disclosure. We find that the disclosure of thesstriest results has a significant effect on the
split ratings both for European and US banks. Qualyasis of the split rating on the period
before and after each stress test results diseaswurope and in the US shows that the stress
tests have mixed effect on credit rating agendibs. detailed data disclosed by the stress tests
could be interpreted differently by market’s papgants and these different interpretations may
create more disagreements. This explains why, ist mobthe stress tests we studied, we find
an increase in the split rating disagreements b@twdoody’s and Standard & Poor’s.
However, we remark that in periods of distressdiwging the European sovereign debt crisis,
because of the high information need and the graateertainty, the stress tests results
disclosure tends to decrease the split ratings.

*k*

The remainder of the thesis is organized as folloids start to present respectively the three
chapters outlined above. Then, we discuss theredsarn from our results in a concluding
chapter. Finally, we provide all the referencescin the three chapters in a separate part and

give a detailed table of contents at the end ofliksis.
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Chapter 1: Stockholders and bondholders' differeattions to information disclosurtée case of the
2011 European Bank Authority’s stress test

1.1. Introduction

Banking is one of the most important sectors of édkenomy. For this reason, banks are
submitted to a strict control by regulators. Iniéidd to this regulatory control, they are also
subject to market discipline. An effective marketcipline suggests that market participants
assess bank riskiness and incorporate promptlghahkges in their assessments. Thus, security
prices should reflect the actual riskiness of thekh However, during a crisis period, the
process of market discipline can be disrupted. bégyati et al. (2010) show that
macroeconomic factors outweigh banks’ fundamema¢xplaining the behavior of depositors
during the crisis in Uruguay and Argentina in 2@@@ 2001. They argue that the informational
content of bank-specific data declines during sriperiod. Hasan et al. (2013) study the
depositors' discipline in the Central European toes during the 1994-2011 period. Using
dynamic panel models with comprehensive data seicasunting measures, mass-media
rumors, and capital injections, they find that,idgrthe crisis period, the depositors’ behavior
is more influenced by negative rumors about bafiksincial health than these companies’
fundamentals (accounting measures). Levy-Yeyati €004) find the same result by studying
the depositors’ behavior during the crisis in Arge@ and Uruguay around the year 1998.
Indeed, they argue that systemic risk deteriorates information content of banks’
fundamentals and then the discipline imposed byositmrs is more related to the
macroeconomics news about the banking system. Bedisshmuckler (2001) also show that,
during a banking crisis, systemic shocks affectodép and interest rates regardless of banks’
fundamentals. During a crisis period, the paniat@@ and the increase in opacity may at least

partially explain the failure of market discipline.

The recent European sovereign debt crisis has dasm@e disturbances on the financial
market. High exposure of banks to the sovereign, @sipecially to the most affected countries
(Portugal, ltaly, Ireland, Greece and Spain or BllGountries) has increased market
participants' concerns about banks’ financial lealtonsidering the period of the European
debt crisis, we investigate how banks’ stockholdmrd bondholders react to the release of
information. More precisely, we study whether tlagg able to analyze the information during
a period of financial turbulence. When the Europaelnt crisis began, the European regulators
have decided to carry out a stress test exercibepublicly disclosed results in order to restore
investors’ confidence. We consider the informatrefated to the 2011 European Banking
Authority (EBA)’s stress test as information prostbto the financial markets during a crisis

8
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period. Different studies have analyzed the infdromacontent and the importance of banks’
stress test (Gick and Pausch, 2012; Schuermand, Bodrgan et al., 2014; Petrella et Resti,
2013) but do not consider the reaction of bondhsldéhe comparison of stockholders and
bondholders reaction to different events such agen@nnouncements (Penas and Unal, 2004)
or repurchases agreements (Maxwell and Stephe®3) B@s also been studied in the literature
but not during crisis period. We thus contributéhte literature by comparing the reactions of
two kinds of investors, stockholders and bondhaldey different public information.
Furthermore, we analyze these reactions in a cpsigd in order to investigate if their
behaviors are explained by the public informatigstidsed or by the systemic shock created
by the crisis.

To conduct this study, we focus on the stress &stihey are supposed to produce
information and the 2011 European stress testriaglthe sovereign debt crisis. We consider
two kinds of stress test information to comparerthation of stockholders and bondholders.
First, the stress test pre-results announcemehishwundicate the manner that the stress test is
conducted, are considered as the signal genenatougss. These pre-results announcements
provide information on how the stress test reswilisbe disclosed and the remedial measures
that will be taken for banks that failed the t&stcond, the publication on the results disclosure
date of quantitative data for each individual btrdt participated to the stress test is considered
as the signal provided to the financial market. then analyze the reactions of stockholders
and bondholders to the signal generating procedstlam signal by using an event study
methodology. We calculate cumulative stock abnorretiirns by using the market model
(Campbell et al., 1997). The cumulative bond abrabmraturns are obtained using the mean
adjusted model which takes into account the terociire change (Bessembinder et al., 2009;
Maxwell and Stephens, 2003).

We find that stockholders’ behavior is more speci#nd more related to the signal
generating process and to the signal announcenignsholders’ reaction is more influenced
by the general market movements and the macroedosomgative news that circulated during
the crisis. Thus, stockholders are more suscepbllapose market discipline during financial
crisis. However, when we extend the analysis bysicaning the different categories of bonds
i.e. secured, unsecured and subordinated bonddjndethat subordinated bond holders’
behavior is closer to the one of stockholders. &toge, they are also likely to exert an effective
market discipline during a crisis period.
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The paper is organized as follows: Section 2 piesiie methodology of the event study
and the sample; Section 3 presents the empirisalltse Section 4 brings some robustness
checks and Section 5 concludes the paper.

1.2. Methodology and sample

1.2.1. The eventsithesignal generating process and the signal

We focus on the 2011 European stress test to andh& reaction of stockholders and
bondholders to information gathering in crisis timievo kinds of information are considered:
the signal generating process and the signal dtreetdisclosure of the results. Figure 1 shows
the time line of the three retained events.

Figure 1: Timeline of the key events of the 2011 Eopean Banking Authority’s stress test.

—

Event 1: January 13,
2011First
announcement date of
the stress test

Signal generating

o —

proces
Event 2: April 8,
2011
Capital definition date

Event 3: July 15,
2011 .

Results disclosure — | Signal
date

The signal generating process consists in the EBAdanouncements about the stress test
before the stress test results disclosure. Thdegis not bring specific information about banks.
It only reveals the occurrence of future measureactions. However, as it takes place in a
crisis context, it allows a better understandinthefreaction of the market in such period. More

precisely, it reveals whether market agents caomally analyze these announcements or panic

10
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in a crisis context. We focus on two key dates teetbe disclosure of the results of the stress
test. First, we consider the announcement of ttessttest that is ofanuaryl13, 2011This
announcement can induce a reaction of market paatits because of the expected
transparency effect. The future release of thessttest results should bring information on
banks’ financial health and on their risk exposuralifferent countries. If stockholders and
bondholders think that the stress test realizatvdhreduce bank opacity, we can expect a
positive reaction because investors anticipate fiisrassociated with lower opacitylower
asymmetric information). Nevertheless, investordd@erceive the necessity of the stress test
implementation as a negative sign indicating a isome situation of the overall banking sector
and then stockholders and bondholders could resgatively to this announcement. Second,
we retainApril 08, 2011when the EBA declares that in order to ensuretfalsparency, the
stress test will include full disclosure of all @ap elements included in C¥X{Core Tier 1)
capital ratio and their evolution since December@@nder both the baseline and the adverse
scenarios of the stress fefisclosing detailed capital elements ensuresréimesparency of the
stress test exercise and allows market particip@anisake additional calculations if deemed
necessary. The 5% Core Tier 1 ratio is retaindesbashmark and each stress tested bank must
meet this ratio to pass the exercise, if not theestsory authority has to take appropriate
remedial measures (i.e.: impose capital increames)execute them in due time. On this date,
the EBA releases also the list of 90 banks incluslethe stress test exercise. These banks
represent more than 65% of banking assets in thefdUmore than half of their national
banking sector assets. Besides, the EBA offers#rk opportunity to increase their capital
during the stress test process and thus beforeldse of the results This possibility of capital
increase can be interpreted by stockholders asi@miive given to banks to continue their
activity more comfortably and thus could consoledidieir share price or generate greater future
dividends. Hence, a positive reaction can be exgedHowever, a negative reaction of

stockholders may also be expected due to the aliugiffect caused by the possible capital

“Theory suggests that more disclosure by reduciggnaeetric information can reduce firm's cost of dapi
(Diamond and Verrecchia, 1991).

SThese capital elements are described in a spesiaindent published by the European Banks Authority @re
available  following this link:  https://www.eba.ey@.eu/documents/10180/15932/Capital-definition-
criteria_1.pdf

5The baseline scenario is mainly based on the Earo@@mmission forecast realized toward the endd&02

The adverse scenario covers 2011 and 2012 and asakenptions in terms of deviation of macroeconomic
variables from a given baseline scenario.

11
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increase. For bondholders, this announcement id gews because the potential increase in
capital decreases the bankruptcy probability okban

The signal represents the disclosure of individwealks’ quantitative data from the stress test
results. On the date of disclosudely 15, 2011the stress test exercise reveals that 20 banks
failed the test with an aggregate capital shorddlEUR 27 billon. However, the approach
adopted by the EBA gives a possibility to banksttengthen their capital position until the end
of April 2011 to ensure they pass the test (mitngameasures). When this is taken into account,
only 8 banks failed the test with an aggregatetabphortfall of EUR 2.5 billon. Furthermore,
16 banks passed the test with a core tier 1 raliovwb6%. If the stress test does not bring new
information to the market, no reaction should beesbed. If it reveals information to
stockholders or bondholders, we should observey@ifiant reaction, positive or negative
depending on the individual information revealed thie bank. Thus, stockholders and
bondholders should react in the same way to theifspaformation revealed. However, if the
sign of the reaction should be similar, we can ekpenore important reaction for bondholders
as stockholders are supposed to be better infoatnewt the situation of the bank and to monitor

it more closely.

1.2.2. Methodology of the event study

We use a 5-day event window including 2 days betoeesvent and 2 days thereafter (-2, +2).
This interval captures not only the risk of a nések before the announcement of the event but
also the possibility that the investors' react®nat immediate but delayed a bit, until the news
are properly absorbed. Taking a larger event wind@uld increase the risk of incorporating
both the specific reaction of investors to the ¢l reactions to other events that occurred in
the event window. For each event date, we calculateulative abnormal returns (CAR) on
the whole event window, CAR(-2,2). We also provi@dR(-2,-1) in the eventuality of
information leakage and CAR(0,2) in the case wilileeereaction lasts several days after the
event date. We consider a 126-day (six-month) esiim period (Bessembinder et al., 2009)
which is from 06/07/2010 to 11/29/2010. This estioraperiod is the same for all the studied
events and is prior to all of them. This ensures t studied event is not included in the
estimation period considered for another eventrd leea 30-day interval between the end of
the estimation period and the beginning of the Brgent window to avoid the contamination
of the estimation period by the first event wind@Waxwell and Stephens, 2003). Figure 2

gives an overview of the different windows of thedy.

12



Chapter 1: Stockholders and bondholders' differeattions to information disclosurtée case of the
2011 European Bank Authority’s stress test

Figure 2: Description of the event windows
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t=t1, t2, t3 are the event dates.

Event studies involve calculation and testing afus#ies’ abnormal returns. The abnormal
return for a given security or portfolio is thewat generated over a period of time that is
different from the expected rate of return. The arigj of event studies that consider stock

returns calculate the expected returns by usingniduget model (Campbell et al., 1997).

To compute the stock abnormal returns, we firstrede the market model on the estimation

period by regressing the daily stock return forneiaclividual bank,Ri,t on the market return

R, proxied by the market index of the correspondingntn’. We collect these market

indexes from Bloomberg Database. Using a marketeiioaised on a global European index
would not take into account country specific eféect

R,t :a,i +ﬂ|Rﬂ,t +gi,t (1)

Then, we estimate separately for each bank themmess @, and ,3, using daily data from

06/07/2010 to 11/29/2010. The abnormal returns (ip)ied by the market model correspond
to the residuals of equation (1):

AR, = éi,t =R, - (& +Iéi Rot) (2

"These index are DAX (Germany), BEL20 (Belgium), KABenmark), IBEX (Spain), HEX (Finland), SBF120

(France), ASE (Greece), BUX (Hungary), ISEQ (IrelgTLMS (ltaly), OBX (Norway), ATX (Austria), PRI
(Portugal), SAX (Sweden), ASX (Great Britain).

13



Chapter 1: Stockholders and bondholders' differeattions to information disclosurtée case of the
2011 European Bank Authority’s stress test

The main method to calculate bond abnormal retigrttee Mean Adjusted Model, which takes
into account the term structure change. The methadtroduced by Handjinicolaou et al.
(1984) and recently used by Maxwell and Stephe@83pand Bessembinder et al. (2009).

Following Maxwell and Stephens (2003) and Besseddiret al. (2009), we first calculate

bond daily returns as follows:

BR, =In(R,/R4) (3)
BR; is the rate of return of bond (i), between closifigrade at day (t-1) and closing at day

(t),

Pi,t is clean mid-price of bond (i), at date (t)

P, is clean mid-price of bond (i), at date)t-

To calculate bond abnormal return, we first compgheebond’s premium day holding period
return (PBR) for bond (i) during day t as the bandaily return (BR) minus the return on a
matched Treasury security (TR). In order to take atcount both time to maturity and coupon,

banks’ bonds are matched with the Treasury seesnitith the closest duration.
PBR=BR -TR (4)

Then, we compute the mean expected excess retBiR) (for bond (i) which corresponds to
the average of PBR during the estimation periothf®%/07/2010 to 11/29/2010:

EBR :( _Z PBF\’HjéS (5)

Finally, the abnormal bond return (ABR) for bonjigi calculated as:
ABR =PBR - EBR. ) (6

In our sample, the majority of banks have multp@ds outstanding. In the previous literature,
different approaches are followed to deal with tegie. Some authors consider each bond as

a separate observation (Hand et al., 1992; Warg,€t993). In this way, the event study is
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done at the bond level not at the individual firevdl. Thus, each bond is considered as a
separate observation. This approach is c@lead Level ApproactiHowever, given the likely
high correlation between returns of bonds issued bame firm, this approach would inflate
the t-statistics and more heavily weight firms wittultiple issues in the sample. Another
approach (denotefdirm Level Approachtreats each bank as a portfolio. In this approtuh
abnormal return is calculated for each bond andérk’s abnormal bond return is the value-
weighted average of the abnormal returns of therdiit bond issues. The weighted-average
abnormal bond return for bank k at day t is calimdaas follow:

ABR =3 ABRW, @)

i=1
where J is the number of bonds outstanding for lkaskad W is the weight applied for bond

(i) calculated as the amount of the bond (i) isseadivided by the total amount of all bond
issuances of the bank.
In this paper, the analysis is mainly based orFilma Level Approach

After calculating the abnormal returns, we sum tloeer the relevant window around the event
date in order to compute the cumulative abnorntarmns (CAR). If we consider T+1 to T+k as
an event window, the CAR:1, 1+« is calculated for stock prices as follow:

Kk
CAR’+LT+k = ZARiTﬂ (8)
j=1
and for bond prices as follows
[
CAR. 1 = 2 ABR,, 9)
j=1

The test of significance for individual bank CA&Rgiven by the statistic below:

8We also considered the Bond Level Approach as astabss check (cf section 4.). Conclusions ardaimi
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t = CARIT +1,T+k (10)
\/V3'r (CARIT +1,T+k )

whereVar (CAR ,,r,,) = k* o ?isthe variance o€AR,; 1., (Campbell et al.,
1997).

For further analysis, we also present the resuitaioed for the average CARomputed on
different subsamples of banks.

1.2.3. Sample description

We consider a sample of European banks for whi¢h bimck and bond prices are available
from Bloomberg database. To collect bond data, somberia are retained. We follow Elton
and Gruber (2001) by eliminating all bonds witlpa@al characteristic like puttable or callable
bonds and consider only bullet bonds. These latienot be redeemed early by an issuer and
the face value is paid at once on the maturity.datéhis way, we ensure that the bonds are
traded on the entire period. The bond issue datt beibefore 06/07/2010 (the first day of the
estimation period) and the maturity date after 9/2Q11 (the last day of the last event window).
We keep only bonds whose issue currency is euooder to capture the specific impact of the
Eurozone sovereign debt crisis. With these critev@obtain 7237 bonds issued by 107 banks.
Nevertheless, after eliminating all bonds for whighce is not available or that are not
frequently traded and bonds for which the duratgonot available in Bloomberg, we obtain
2331 bonds issued by 71 banks. After eliminatintisted banks and subsidiaries, our final
sample contains 1016 bonds issued by 44 bankd listeéhe stock market. In this sample, 34
banks (897 bonds) participated to the EBA’s sttesswhile 10 banks (119 bonds) did ot
All information about bonds (duration, amount issuessuer, maturity), equity prices and
market indexes are obtained from Bloomberg.

Because we consider only bonds issued in eurormyyeve take the German treasury yield as

benchmark to compute bonds' premium day holdingp@eeturns (PBR).We have so collected

9We present the standardized average CAR in therdift tables. We test the significance with thiestéd-Patell
statistic (Kolari and Pynndnen, 2010) to handlestedting problems. We also present a non-paramtsic
generalized rank test (G-rank test) proposed byiKahd Pynndnen (2011).

°The names of the banks (tested and non-testedidiedlin our sample are presented in Table Al ieiagip.
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from Bloomberg the German Treasury bonds dailydyi@hd their historical duration for
different maturities (3 months, 6 months, 1 yeayears, 3 years, 4 years, 5 years, 6 years, 7

years, 8 years, 9 years, 10 years, 15 years, 28 gad 30 years).

1.3. Empirical results

We first analyze how banks’ stockholders and botd#rs behave in reaction to the signal
generating process and to the signal consideragnttvidual CAR of banks. Then, we bring

an overall analysis on different groups of banks.

1.3.1. Stockholders and bondholders reactions to the 201HU stress test:

Individual analysis

The tested and non-tested banks’ individual CARpaesented in Table 1 for stockholders and
in Table 2 for bondholdets When we consider stockholders, 35% of tested $iamkve
significant and positive CAR (at the 5 % level arsficance) on at least one window for the
first announcement of the stress test. These bargksainly from lItaly, Portugal and Spain
that are among the most affected countries dutiegBuropean sovereign debt crisis with
Ireland and Greece (named PIIGS countries). Irsémaple of non-tested banks, there are only
two banks that have significant stock prices reastito the first announcement at the 5%
level. Thus, stockholders value positively the realizatibthe stress test for tested banks that
are the most exposed to sovereign risk i.e. bam&m fPIIGS countriesConsidering
bondholders, they respond significantly and negéfito the first announcement of the stress
test for the majority of tested banks (62% of tample) except for the two Irish banks (Allied
Irish Banks and Bank of Ireland) for which the t&@tis positive This positive reaction of the
Irish banks’ bondholders may be explained by th&onalization of Allied Irish Bank
announced at the end of December 2010. 50% ofdheested banks’ bondholders also react
negatively to the announcement of the stress teslization. This shows that at the
announcement of the stress test, bondholders hglabal concern; they react for both tested

As the previous EBA's stress test in 2010 was zedlialmost on the same set of banks as the or@ladf 2nd
as all the tested banks of our sample were invoivede 2010 test, we suppose that market partitipare able
to distinguish the tested from non-tested banksesthe first announcement date of the 2011 stesss t
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and non-tested banks. This could be due to thetdaubthe extent of the banking system’s
exposure to the sovereign risk. Thus, their negatéaction, which is not specific to tested
banks, shows that they do not rationally reach&odignal generating process but rather panic

in this crisis time.

At the 29 announcement that we consider in the signal géngrprocess, capital definition
announcement, stockholders response positively astncases. However, there are also
negative reactions for Irish banks and for the Gerimank, Commerzbank. For the Irish banks,
the negative reaction may be due to their largeideff capital announced in March 2011 in
the press. The negative reaction could be alsaaltiee dilution effect because the two Irish
banks mentioned above raised a high level of dapitdivated by the mitigating measures
authorized by the EBR&. There are also significantly positive reactiohstockholders for 30%
of non-tested banks. These reactions are for ftddanks. This might be explained by the fact
that all Italian tested banks increased their ehpi part of the mitigating measures authorized
by the EBA (See Appendix 1). This can generatevalmenchmark for capital that affects the
behavior of non-tested banks. There are fewerigeecof tested banks’ bondholders; only 15%
at the 5% level of significance and they are pesiéixcept for Banco BPI SA (Portugal). There

is no significant bonds’ CAR for non-tested banks.

Therefore, during the signal generating processckbblders react to the different
announcements. By responding positively to the anoement of the realization of a stress
test, they value the future benefits in termsarfisparency for tested banks. They also positively
react to the capital definition announcement anirek their reaction to banks in countries
where tested banks have increased their capitaldiBaders’ behavior is totally different as
they react negatively to the announcement of thkzagion of a stress test and this reaction is
not specific to tested banks. Thus, they seem nnfiteenced by the general context and this
announcement exacerbates their negative percegpitithe overall banking system. However,
they are virtually and quite logically indifferetatthe capital definition announcement that does
not change their perception of bond default risk.

2 Table Al in appendix presents banks’ CT1 befodkafter mitigating measures.
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When we consider the response to the disclosutieeostress test results, all the 1% and 5%
level significant abnormal stock returns for testehks (15% of the sample) are negative
except for one Swedish bank. Tested banks’ bonénel@act negatively on 27% of the sample
of banks. The reaction is only for banks from lfdprtugal and the Austrian bank Raiffeisen
Bank International. This negative reaction may &eiglly due to the specific information about
the sovereign debt exposure revealed during thebodisre of the stress test results.

Thus, when specific information is disclosed, batiockholders and bondholders learn
information for some banks. However, we find maaations for bondholders implying that
stockholders had already correctly assessed thatisih of most banks, even banks in PIIGS
countries, before the release of the stress teslise

In order to have a more comprehensive view of éiselts, we then conduct further analyses by

groups of banks.
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Table 1: Cumulative stock abnormal returns for individual banks

Stress test evenjislanuary 13, 2011: first announcement April 04, 2@apital definition July 15, 2011: results disclos
Country CAR(-2,2) CAR(-2,-1) | CAR(0,2) CAR(-2,2) | CAR(-2)-1| CAR(0,2) CAR(-2,2) | CAR(2-1) [ CAR(0,2)
Nb. Of banks: 34 Tested bank:
AUSTRIA ERSTE BANK GROUP (EBG) 0.044* 0.002 0.041* 0.026 0.018 0.008 0.008 -0.005 0.01
RAIFFEISEN BANK INTERNATIONAL 0.013 -0.002 0.016 0.026 0.014 0.013 0.036 -0.002 0.038
BELGIUM KBC BANK 0.097*** 0.055*+* 0.042 0.031 0.017 0.014 0.012 -0.006 0.018
BRITAIN HSBC HOLDINGS plc 0.041** 0.046*+* -0.005 0.022 0.032%+* -0.010 -0.005 -0.006 0.001
LLOYDS BANKING GROUP plc 0.035 0.014 0.021 0602 0.039 -0.012 0.006 0.050* -0.043
DENMARK DANSKE BANK -0.019 -0.023 0.004 0.050 0.013 0.037 0.032 .02D 0.012
JYSKE BANK -0.001 -0.003 0.001 0.070** 0.031 0.039 -0.034 -0.015 -0.020
FINLAND POHJOLA BANK-A 0.009 0.006 0.003 0.047* 0.041* 0.006 -0.002 -0.014 0.011
BNP PARIBAS 0.039 0.007 0.032 0.046* 0.042%* 0.005 -0.013 -0.011 -0.002
FRANCE CREDIT AGRICOLE 0.034 0.022 0.012 0.038 0.026 0.012 -0.023 .01® -0.014
SOCIETE GENERALE 0.065* 0.037 0.028 0.053 0.043* 0.011 -0.023 -0.009 -0.013
GERMANY COMMERZBANK AG -0.001 0.019 -0.020 -0.107*+* -0.025 -0.082*+* -0.134** -0.055*+* -0.079*+*
DEUTSCHE BANK AG 0.040 0.010 0.031 0.022 0.016 0.006] -0.036 .01® -0.020
GREECE NATIONAL BANK OF GREECE 0.034 0.026 0.008 -0.005 0.016 -0.021 0.014 0.008 0.005
HUNGARY OTP BANK NYRT. 0.011 0.000 0.011 0.023 0.001 0.022] -0.020 .010 -0.006
IRELAND ALLIED IRISH BANKS PLC -0.024 0.031 -0.056 -0.348*+* -0.099 -0.249%+* 0.020 -0.035 0.055
BANK OF IRELAND 0.060 0.096 -0.036 -0.196* -0.068 -0.128 0.050 0.012 0.061
BANCA MONTE DEI PASCHI DI SIENA S.p.A 0.028 0.012 0.016 0.099*+* 0.039** 0.060*+* -0.065** -0.026 -0.038*
BANCO POPOLARE - S.C. -0.044 0.041** -0.085*** 0.034 0.012 0.022 0.021 -0.000 0.021
ITALY INTESA SANPAOLO S.p.A 0.073** 0.046*+* 0.026 0.060** 0.059*** 0.001 0.006 0.010 -0.004
UNIONE DI BANCHE ITALIANE SCPA 0.034 0.037*+* -0.003 0.047* 0.032** 0.015 -0.070*** -0.051*+* -0.019
UNICREDIT S.p.A 0.065*+* 0.049*+* 0.016 0.026 0.027* -0.002 -0.005 0400 -0.009
BANCO COMERCIAL PORTUGUES, SA 0.037 0.033** 0.004 0.042* 0.061*+* -0.020 -0.059** -0.012 -0.047*+*
PORTUGAL BANCO BPI SA 0.023 0.018 0.004 0.085*+* 0.068*+* 0.018 0.034 0.006 0.028*
BANCO ESPIRITO SANTO -0.007 -0.003 -0.004 0.007 -0.001 0.008 -0.006 .00D -0.007
BBVA 0.057*+* 0.025** 0.032%+* 0.012 0.014 -0.002 0.004 0.008 -0.005
BANKINTER, S.A. 0.060* 0.040* 0.020 0.076** 0.042* 0.034 -0.036 -0.033 -0.003
SPAIN BANCO POPULAR ESPANOL, S.A. 0.041 -0.008 0.050** 0.033 0.018 0.015 -0.020 0.001 -0.021)
BANCO DE SABADELL, S.A. 0.071** 0.023 0.048*+* 0.019 0.007 0.012 -0.014 -0.028* 0401
BANCO SANTANDER S.A. 0.009 0.013 -0.004 0.025* 0.018* 0.007 0.013 0.003 0.011
SWEDBANK AB (publ) 0.036 0.001 0.035* 0.076*+* 0.032** 0.045** 0.033 0.019 0.014
SWEDEN NORDEA BANK AB (publ) 0.046** 0.011 0.035** 0.052*+* 0.027* 0.025 0.031 -0.018 0.049*+*
SVENSKA HAN-A -0.014 -0.005 -0.008 0.047* 0.015 0.032** 0.015 -0.006 0.021
SKANDINAVISKA ENSKILDA BANKEN AB 0.035 0.010 0.25 0.041* 0.013 0.028 -0.018 -0.025* 0.007
Nb. Of banks: 10 Non-tested bank:
AUSTRIA OBERBANK AG -0.000 0.001 -0.001 -0.002 -0.001 -0.002 -0.001 .00D 0.000
BRITAIN STANDARD CHARTER -0.017 -0.002 -0.015 -0.004 0.009 -0.013 0.000 .00® -0.008
FRANCE CIC 0.016 0.005 0.011 0.002 0.002 0.000] 0.007  0.040%* -0.034*
BANCO DESIO -0.043 -0.005 -0.038* 0.008 0.018 -0.010 -0.001 0.001 -0.003
ITALY BANCA CARIGE 0.029 0.008 0.021 0.049** 0.026* 0.024 -0.002 -0.007 0.005
MEDIOBANCA 0.012 0.013 -0.000 0.069*+* 0.041*+* 0.028* -0.019 -0.019 -0.001
BANCA POP MILANO 0.070** 0.045** 0.025 0.068** 0.024 0.044* -0.017 -0.037* 0.020
NORWAY SPAREBANKEN VEST 0.013 0.017 -0.004 -0.008 -0.005 -0.003 -0.026 .01D -0.009
SPAIN CAIXABANK SA -0.032* -0.032*+* -0.000 0.005 0.002 0.002 -0.036** -0.002 -0.034*+*
SWITHERLAND UBS 0.046 0.026 0.020 0.024 0.036* -0.012 -0.030 0.005 -0.034

Note: this table reports the stock’s cumulative @iomal returns (CAR) over the events windows (-4;2);1) and (0,2) for each individual bank. *** **indicate

respectively significant at 1%, 5% and 10%.
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Table 2: Total bonds’ cumulative abnormal returns br individual banks

Stress test evenflsJanuary 13, 2011: first announcement I April 04, 2@&pital definition | July 15, 2011: results disalos
Country CAR(-22) | CAR(:2-1) | CAR(0,2) || CAR(-2,2) | CAR(-2-1)| CAR(0,2 || CAR(-2,2) | CAR(2-1) [ CAR(0,2)
Nb. Of banks: 34 Tested banks
AUSTRIA ERSTE BANK GROUP (EBG) -0.005*** -0.003*** -0.002 -0.001 -0.001 -0.001 0.001 -0.000 0.001
RAIFFEISEN BANK INTERNATIONAL -0.007*** -0.003** -0.004** -0.002 -0.002 -0.000 -0.006*** -0.002 -0.004**
BELGIUM KBC BANK -0.009** -0.000 -0.009*** 0.009** -0.004 0.014*+* 0.001 0.000 0.001
BRITAIN HSBC HOLDINGS plc 0.004 0.002 0.002 0.003 0.002 0.000 0.004 .003 0.001
LLOYDS BANKING GROUP plc -0.003 -0.003 0.000 0.003 0.001 0.001 0.000 .00D -0.002
DENMARK DANSKE BANK -0.005* -0.003** -0.002 -0.000 -0.000 -0.000 0.001 -0.000 0.001
JYSKE BANK -0.000 0.000 -0.000 -0.001 -0.001 0.000 -0.000 .000 -0.000
FINLAND POHJOLA BANK-A -0.009*** -0.005** -0.004 -0.001 -0.000 -0.001 0.001 0.001 0.000
BNP PARIBAS -0.004** -0.003** -0.001 0.000 0.000 0.000 -0.000 -0.000 -0.000
FRANCE CREDIT AGRICOLE -0.005 -0.006** 0.001 0.001 0.001 0.000 -0.003 -0.002 -0.001
SOCIETE GENERALE -0.007** -0.005** -0.002 -0.004 0.000 -0.004* -0.000 -0.000 -0.000
GERMANY COMMERZBANK AG -0.002 -0.002** -0.000 0.001 0.001 0.000 -0.001 -0.001 -0.001
DEUTSCHE BANK AG -0.003 -0.003* -0.000 -0.001 -0.000 -0.000 -0.000 0.001 0.000
GREECE NATIONAL BANK OF GREECE 0.000 0.001 -0.001 -0.001 -0.004 0.003 -0.016 010 -0.000
HUNGARY OTP BANK NYRT. 0.001 0.002 -0.000 0.004 0.002 0.002 0.005 .00D 0.003
IRELAND ALLIED IRISH BANKS PLC 0.027* 0.003 0.023** 0.020 0.011 0.009 -0.014 -0.007 -0.007
BANK OF IRELAND 0.048** 0.026** 0.022 0.024 0.019 0.005 -0.011 -0.008 -0.003
BANCA MONTE DEI PASCHI DI SIENA S.p.A -0.004* -0.003** -0.001 0.005** 0.003** 0.002 -0.006** -0.001 -0.005***
BANCO POPOLARE - S.C. -0.005* -0.004** -0.001 0.003 0.002 0.001 -0.007*** -0.003** -0.003
ITALY INTESA SANPAOLO S.p.A -0.006** -0.002 -0.004 0.004 0.003 0.001 -0.008*** -0.004** -0.004*
UNIONE DI BANCHE ITALIANE SCPA -0.003 -0.001 -0.002 0.004 -0.002 0.005** -0.008*** -0.004** -0.004*
UNICREDIT S.p.A -0.006*** -0.004*** -0.002 0.003 0.002 0.001 -0.005** -0.001 -0.004**
BANCO COMERCIAL PORTUGUES, SA -0.000 -0.004 0.004 0.011* 0.004 0.007 -0.023*** -0.008** -0.015***
PORTUGAL BANCO BPI SA -0.015** -0.014*** -0.001 -0.010** -0.007** -0.003 -0.010** 0.001 -0.011***
BANCO ESPIRITO SANTO -0.040 -0.010 -0.030 0.052* 0.025 0.026 -0.106*** 0.000 -0.106***
BBVA -0.013*** -0.006*** -0.006** 0.002 0.002 -0.000 -0.003 0.000 -0.003
BANKINTER, S.A. -0.003 -0.002 -0.001 0.002 0.001 0.001 -0.002 .000 -0.002
SPAIN BANCO POPULAR ESPANOL, S.A. -0.001 -0.003 0.001 -0.003 -0.003 0.000 -0.000 .000 -0.000
BANCO DE SABADELL, S.A. -0.013*** -0.004 -0.009*** 0.002 -0.000 0.002 0.000 0.001 -0.001
BANCO SANTANDER S.A. -0.008** -0.008*** -0.001 0.002 0.001 0.000 -0.001 -0.000 -0.001
SWEDBANK AB (publ) -0.007*** -0.003** -0.004* 0.000 0.000 -0.000 0.001 0.000 0.001
SWEDEN NORDEA BANK AB (publ) -0.006* -0.004** -0.002 0.000 0.000 -0.000 0.000 0.000 0.000
SVENSKA HAN-A -0.008** -0.005** -0.003 -0.001 -0.000 -0.000 0.000 -0.000 0.001
SKANDINAVISKA ENSKILDA BANKEN AB -0.006** -0.003* -0.003 -0.000 0.000 -0.000 0.001 0.000 0.000
Nb. Of banks: 10 Non-tested banks
AUSTRIA OBERBANK AG 0.000 0.000 0.000 0.000 -0.000 0.000 0.000 .00® 0.000
BRITAIN STANDARD CHARTER -0.007** -0.003 -0.004 -0.001 -0.000 -0.001 0.001 0.001 0.000
FRANCE CIC 0.000 -0.003 0.003 -0.001 0.000 -0.001 0.000 .00D 0.003
BANCO DESIO -0.007* -0.000 -0.006** -0.003 -0.002 -0.001 -0.000 -0.002 0.001
ITALY BANCA CARIGE -0.007** -0.005** -0.002 0.002 0.002 0.000 -0.003 -0.000 -0.002
MEDIOBANCA -0.004* -0.002* -0.002 -0.000 -0.000 -0.000 -0.005** -0.002 -0.003
BANCA POP MILANO -0.010** -0.006** -0.005 0.004 0.002 0.002 -0.008* -0.002 -0.005
NORWAY SPAREBANKEN VEST 0.002 0.001 0.001 0.000 0.000 0.000 0.001 .00® 0.001
SPAIN CAIXABANK SA -0.009 -0.007 -0.003 -0.001 0.001 -0.002 0.004 .00D 0.003
SWITHERLAND UBS -0.005** -0.002 -0.004* -0.001 0.000 -0.001 0.001 0.001 -0.000

Note: this table reports the total bonds’ cumulatabnormal returns (CAR) over the events windo&2)-(-2,-1) and (0,2) for each individual bank* *** indicate
respectively significant at 1%, 5% and 10%.
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1.3.2. Stockholders and bondholders reactions to the 201HU stress test:

Aggregate analysis

We consider different groups of banks and invegtigavestors’ reactions around the different
announcements dates. We first oppose tested banksnstested banks in order to appreciate
if the stress test impact goes beyond the only $auakticipating and, if so, for which debt
holders. Given the context of the Debt crisis, Wwent oppose tested banks belonging to the
PIIGS countries from other tested banks, therejigdrto disentangle the weight of sovereign
debt exposures from worsen macroeconomic situatidhe eventual different reactions of
stockholders and bondholders. Finally, as a majdication provided by the stress test is the
resilience of banks to extreme events, we septgstied banks in two groups according to their
level of stressed Core Tierl ratio (under or altbeemedian of the sample), and then evaluate
how this Capital variable affects the behaviorh# two types of investors in the successive

stages of the stress test.

1.3.2.1. Tested banks vs Non-tested banks

Table 3 shows the results of average CAR for tloeigiof tested and non-tested banks. First,
when we consider the announcements of the sigmadrgéng process, stockholders react on
average positively to the first announcement ofdiness test event but only for the group of

tested banks. Bondholders’ reactions are negativedth the group of tested and non-tested
banks and the impact of the reaction is not sigaiftly different between these two groups of

banks. As for the individual results, we remarkt gtackholders positively value the stress test
realization and its possible benefits in termsrahsparency for tested banks. However, in the
case of bondholders, the reaction to the first annement is negative and extended to the non-
tested banks. Beyond the benefits of the stre$sthesy interpret the implementation of the

stress test as revealing the extent of difficultieest the banking system, as a whole, faces

because of the sovereign debt crisis.

22



Chapter 1: Stockholders and bondholders' differeattions to information disclosutée case of the 2011 European Bank Authority’sssttest

Table 3: Stocks and bonds cumulative abnormal returs (CAR) for the banks that participated to the 201 European Banking Authority stress test

(tested banks) and those that did not (non-testedainks).

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-val| G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,2)| P-va| G-rank t
Obs.: 34 Tested banks (a) Obs.: 34
Jan. 13, 2011 1.10%+* 0.0 2.33% 1.04%* 0.00 2.15* 0.59* 0.08 1.38 -1.46** 0.08 -1.64 49** 0.02 -1.58 -0.69 0.29 -0.99
Apr. 04, 2011 1.18*** 0.0 2.76% 1.39%* 0.00 | 2.68*** 0.41 0.22 1.30 0.36 0.58 0.54 0.19 0.77 350. 0.31 0.63 0.44
Jul. 15, 2011 -0.30 0.3 -0.31 -0.45 0/18 -0.92 0.02 0.95 0.14 -0.80 0.22 -0.84 -0.39 054 20.% -0.73 0.26] -0.78
Obs.: 10 Non-tested banks (b) Obs.: 10
Jan. 13, 2011 0.27 0.46 0.84 0.33 0.37 1.p1 0.09 0.82 0.50 -1.29%** 0.01 -1.57 -1.05** 0.04 -1.66* -0.83* 0.10 -1.14
Apr. 04, 2011 0.87* 0.02 1.27 0.98*+* 0.01 .8p* 0.33 0.37 0.36 -0.04 0.94 -0.41 0.06 10.9 -0.00 -0.09 0.86 -0.15
Jul. 15, 2011 -0.54 0.14 -1.31 -0.20 0/59 -0.12 0.54 0.14 -0.93 -0.32 0.53 -0.09 -0.20 0{69 40. -0.25 0.62 0.00
Mean equality test: (a) - (b)
Jan. 13, 2011 0.83* 0.06 0.70 0.11 0.50 .240 -0.17 0.72 -0.44 0.33 0.14 0.72
Apr. 04, 2011 0.31 0.57 0.41 0.40 0.07 870. 0.39 0.23 0.14 0.68 0.40 0.20
Jul. 15, 2011 0.24 0.57 -0.25 0.54 0.52 240. -0.48 0.28 -0.18 0.53 -0.48 0.28

Note: This table reports the standardized averageksand bond cumulative abnormal returns overahents windows (-2,2), (-2,-1) and (0,2) for thepke of tested banks and non-tested
banks over three events dates using adjusted-Pagdistic. Grank t is the t-statistic of generelizrank test. January 13, 2011 is the first anneument date of the stress test; April 08, 2011
is the capital definition date; July 15, 2011 ig thiress test results publication date. *** ** *dicate respectively significant at 1%, 5% and 1@bs. is the number of banks in the sample.
We report also the mean equality test between &R &f the two groups.
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The announcement of the capital definition givesiagrage positive stockholders reaction but
on the two groups of banks (tested and non-tesaémkd). The fact that non-tested banks
stockholders react also positively can be explaimed benchmark effect. If the tested banks
which fail the stress test are required to increélase capital, this could impact the behavior of

non-tested banks in the sense that they have imesnto increase their capital as well.

Furthermore, the positive reaction of stockholddrsws that the expected transparency effect
of the stress test, in particular the release®tiftailed elements of CT1, outweighs the dilution
effect that could result. Concerning bondholddrs announcement of the capital definition has

no significant impact either on tested or non-&tenks.

When the signal is finally provided to the finaricraarket, the average CAR are non-significant
for both stockholders and bondholders. Thus, olkéha disclosure of the stress test result does

not bring specific information to the market.

In order to better understand the behavior of stolders and bondholders on an aggregate
level, we then focus on tested banks and chec¢&aekbolders and bondholders make difference
within these banks. In the individual analysis, fivel some reactions of stockholders and
bondholders on the banks belonging to PIIGS coestiihe stress test has been decided during
the sovereign debt crisis and this crisis has@aetrly hit PIIGS countries. Thus, we investigate
whether bondholders and stockholders react diftgrdar tested banks belonging to PIIGS

countries or not.

1.3.2.2. PIIGS tested banks vs Non-PIIGS tested banks

In the individual analysis, we find that bondhokleeact more negatively for banks from
Portugal, Italy or Spain. We thus separate testattdfrom PIIGS and non-PIIGS countries to
check if, on the aggregate level, stockholders lamatiholders react differently on these two
groups of banks. Table 4 shows that during the ancements of the signal generating process,
the behavior of stockholders and bondholders isstmme for banks belonging to PIIGS

countries or not.

When the results are disclosed, stockholders’ imac$ not significant for the two groups of

tested banks. However, in the case of bondholtiresiegative and significant reaction is only
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for the banks belonging to PIIGS countries anddifference between the two groups of banks
is statistically significant. Thus, the stress tastgs new information to bondholders but only
for banks that belong to PIIGS. Indeed, these barkshe most exposed to the sovereign debt,
especially their home sovereign debt, but theiaitkd exposures were not disclosed before the
stress test releaSe

In addition to specific information such as thee@gn debt exposure, the results to the stress
test scenario are also disclosed for each bankcavethus study whether it is valued by

investors and how it affects their behavior.

13 We performed a robustness check by separatingsbaitk high or low exposure to the PIIGS countiiefs
section 4). We obtain similar conclusions.
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Table 4: Stocks and bonds cumulative abnormal returs (CAR) for the tested banks belonging to PIIGS amtries and tested banks belonging to non
PIIGS countries

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vaI| G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,2)| P-va| G-rank t
Obs.: 16 PIIGS tested banks (a) Obs.: 16
Jan. 13, 2011 1.21%* 0.00 1.964% 1.47%* 0.00 2.41* 0.37 0.35 0.70 -1.24** 0.0p -1.40 -1*88  0.03 -1.49 -0.50 0.43 -0.72
Apr. 04, 2011 1.14%* 0.00 1.98* 1.53*** 0.00 1.95* 0.23 0.56 0.72 0.76 0.23 1.24 0.51 0.42 0.90 0.58 0.3y 1.0y
Jul. 15, 2011 -0.40 0.3t -0.38 -0.43 0)28 -0.44 0.1% 0.66 -0.08 -1.61%* 0.01 -1.817 -0.75 0.24 -1.03 -1.52*%* 0.02| -1.75*
Obs.: 18 Non-PIIGS tested banks (b) Obs.: 18
Jan. 13, 2011 1.01%** 0.01 1.729 0.65* 0.09 .1a 0.78* 0.04 1.43 -1.65* 0.02 -1.721 -1.58* 0.03 -1.56 -0.85 0.21 -1.14
Apr. 04, 2011 1.22%* 0.0 2.32* 1.26%+* 0.00 2.16* 0.56 0.14 1.28 -0.00 0.99 -0.01 -0.10 0.89 -0.10 0.07 0.92 -0.03
Jul. 15, 2011 -0.20 0.5p -0.09 -0.46 0,22 -0.95 0.11 0.77 0.32 -0.08 091 0.0 -0.09 090 90.0 -0.02 0.97 0.03
Mean equality test: (a) - (b)
Jan. 13, 2011 0.21 0.61 0.82** 0.04 -0.40 0.34 0.42 0.39 0.10 0.82 0.46 0.23
Apr. 04, 2011 -0.08 0.89 0.27 0.58 -0.33  470. 0.58* 0.09 0.46 0.20 0.38 0.25
Jul. 15, 2011 -0.20 0.66 0.03 0.93 -0.28 510. -1.16®*  0.01 -0.67** 0.01 -0.96** 03®

Note: This table reports the standardized averageksand bond cumulative abnormal returns overahents windows (-2,2), (-2,-1) and (0,2) for thepke of PIIGS tested banks and non-
PIIGS tested banks over three events dates usiogtad-Patell statistic. Grank t is the t-statistitgeneralized rank test. January 13, 2011 isfitts€ announcement date of the stress test;
April 08, 2011 is the capital definition date; Jul$, 2011 is the stress test results publicatiote ds*,**,* indicate respectively significant at%, 5% and 10%. Obs. is the number of banks
in the sample. We report also the mean equalitybtetsveen the CAR of the two groups.
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1.3.2.3. Higher stressed Core Tierl banks vs lower stressétbre
Tierl banks

To study whether the results of the stress test rapacted, at least in part, the behavior of
stockholders and bondholders, we should comparestions of banks that failed the stress
test with those that succeeded. However, in oupsaof 34 tested banks, all banks have passed
the stress test exercise as they got the minimura Ter 1 ratio of 5% required by the EBA.
So, to investigate if the level of the stress wstapital revealed by the EBA on the results
publication date has impacted the behavior of $tolders and bondholders, we separate the
sample of tested banks in two groups accordingnéa tevel of CT1 (before any mitigating
measures) shown in the stress test results. Tlagatem criterion is the median of the banks’
sample stressed CT1 i.e. 7.69%. We thus considéssidar which the stressed CT1 is below
the median value as the less capitalized bankdankis with stressed CT1 above the median
as the more capitalized banks. The results arepted in Table 5. At the first announcement
of the stress test and the capital definition ameement, the reactions of stockholders and
bondholders do not differ significantly for the tyyooups of banks (the same comments apply
as in the individual analysis of tested banks)cBgtrast, the common reaction of stockholders
and bondholders to the stress test results shoatstiley learn information as they react
significantly and negatively for the less capitatizoanks. Both stockholders and bondholders
value the results of the stress test exercise laynegatively react to the disclosure of these

results for the weakest banks.

To summarize, during the signal generating proceskholders distinguish tested from non-
tested banks and positively value the signal geimgrgrocess events. Bondholders react
negatively to the stress test first announcementalb banks (tested and non-tested).
Considering the disclosure of information, bondleotdlearn information from the stress test
for banks from PIIGS countries and both bondholdeis stockholders have negative reaction
for the less capitalized banks. In terms of madkstipline, debtholders cannot be considered
as good players as stockholders in crisis timb@gdre more prone to systematize news, above

all negative news, than rationally react accordmmdank specific characteristics.
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Table 5: Stocks and bonds cumulative abnormal returs (CAR) for the tested banks classified by two grgs according the level of their Core Tier 1

capital (CT1).
Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vaI| G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,2)| P-va| G-rank t
Obs.: 17 Tested banks' CT1 < median=7.69% (a) Obs.: 17
Jan. 13, 2011 1.10*** 0.00 2.02% 1.36*** 0.00 2.50** 0.32 0.41 0.78 -1.16* 0.06 -1.44 -1¥86 0.03 -1.56 -0.41 0.5 -0.63
Apr. 04, 2011 0.86** 0.03 1.79% 1.34%x* 0.00 1.77* 0.03 0.94 0.54 0.63 0.31 1.0 0.47 45Q0. 0.80 0.44 0.4 0.84
Jul. 15, 2011 -0.80** 0.04 -1.08 -0.71* 0.07 4.1 -0.47 0.22 -0.62 -1.52** 0.0p -1.72 -0.77 Dp -1.10 -1.40** 0.03 -1.59
Obs.: 17 Tested banks' CT1 > median=7.69% (b) Obs.: 17
Jan. 13, 2011 1.11%* 0.0 1.781 0.72** 0.05 1.13 0.86** 0.02 1.48 -1.76®*  0.01 -1.73% -8 0.02 -1.54 -0.97 0.17 -1.26
Apr. 04, 2011 1.50*** 0.0 27074  1.44%* 0.00| 2.51* 0.78* 0.03 1.50 0.09 .90 0.12 -0.09 0.90 -0.05 0.18 0.[79 0.08
Jul. 15, 2011 0.21 0.5 0.54 -0.19 0|60 -0.46 043 0.23 0.80 -0.07 0.92 0.0 -0.04 096 00.p -0.06 0.93 -0.03
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.01 0.98 0.64 0.11 -0.54 200. 0.60 0.22 0.26 0.57 0.56 0.14
Apr. 04, 2011 -0.64 0.24 -0.10 0.84 -0.75* .09 0.54 0.11 0.56 0.11 0.25 0.45
Jul. 15, 2011 -1.02* 0.02 -0.52 0.17 -0.90* 0.03 -1.45=*  0.00 -0.68*+* 0.01 -1.34** 0.00

Note: This table reports the standardized averageksand bond cumulative abnormal returns overahents windows (-2,2), (-2,-1) and (0,2) for thepke of tested banks classified by two
groups according the level of their CT1 over thements dates using adjusted-Patell statistic. Grtaiskhe t-statistic of generalized rank test. Jary 13, 2011 is the first announcement date
of the stress test; April 08, 2011 is the capitafinition date; July 15, 2011 is the stress tesufes publication date. *** ** * indicate respectily significant at 1%, 5% and 10%. Obs. is the

number of banks in the sample. We report also ts@mnequality test between the CAR of the two groups
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1.3.3. Bond type influence on debt holders reactions

Our results show that, in a crisis period, bondad reaction seems mainly driven by
macroeconomics negative news and systemic shoeksecr by the crisis. Therefore, we can
guestion the existence of a market discipline exklly these investors during crisis, in the
sense that bond prices should reveal at leastrintipa perception of the specific risk of the
bond issuer. However, this overall judgment makksdiversity of bondholders that cannot be
regarded as an homogeneous group. Among the diffelebt holders, subordinated debt
holders have gain a particular attention Indeedy thelong to the main players of market
discipline (Bliss and Flannery, 2001; Flannery, 888nd regulators have encouraged banks to

issue subordinated bonds for this purpose.

We can explore this issue by investigating howedédht categories of bondholders behave to
the stress test signal generating process anastdts. We classify bonds in three distinct
categories: secured bonds, unsecured bonds anddswdied bonds and thus identify three
corresponding categories of debt holders. Unsedumads are common bonds with no specific
characteristic, secured bonds are assets backadt®scand subordinated bonds are junior
compared to the others. The extent of the riskrtdkeinvestors is growing rationally in this

classification. Subordinated bonds being the mdstyrbonds, the investor profile of

subordinated debt holders is the one that moselgiloesembles that of the stockholders.

We first conduct the analysis using the individG&R, computed for a given bank with only
one of the three categories of bonds in the same ¥Ve remind that we adopt them Level
Approach.Bonds of the same category issued by a bank anegajgd to get one serie of
abnormal returns by type of bond and by bank (edl hanks do not issue the three types of
bond). Table 6, Table 7 and Table 8 display respagtthe individual CAR for banks that
issued secured bonds (15 tested banks and 4 ned-tesnks), unsecured bonds (29 tested
banks and 9 non-tested banks) and subordinatesl§@hdested banks and 3 non-tested banks).
At the first announcement of the stress test, mbbainks show negative abnormal returns on
their unsecured and secured bonds. By contrast, stiimrdinated bondholders react
significantly negatively for only four banks, arftey react significantly positively for Bank of
Ireland (Ireland). At the second event, subordidtends’ CAR and unsecured bonds’ CAR
are significant and positive (at the 5% level) didlyrespectively 12% and 9% of tested banks,
and there is only one bank with significant unseduronds’ CAR, this case negative. On the
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signal date of the results publication, the reactbunsecured bonds is mainly for Italian and
Portuguese banks and there are only few signifioaattions for secured and subordinated
bonds. Thus, this first step actually confirmsltle&rogeneity of creditors’ behavior depending

on the nature of the bonds they hold.

In a second step, we proceed to an aggregate analythe different categories of bonds.
Previously, we considered th&@m level Approacho compute bondholders’ abnormal returns.
But, if we split the bond sample in three differazategories of bonds, the number of
observations by aggregated category decreases/daepthis would prevent us to run efficient
comparisons on bank sub-groups. For this reasomdwept here thBond Level Approacto
compute the average cumulative abnormal returrthéodifferent bond categories and compare
the results obtained for the same three bank solppgras in our previous aggregate analysis

on all bonds sample,
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Table 6: Secured bonds’ cumulative abnormal returndor individual banks

Stress test evenfdanuary 13, 2011: first announcement April 04, 2@&pital definition July 15, 2011: results discloes
Country CAR(-2,2) | CAR(-2-1) ] CAR(0,2)| CAR(-2,2] CAR(-2)1] CAR(0,2) | CAR(-2,2)] CAR(-2,-1)] CAR(0,2
Nb. Of banks: 15 Tested banks
AUSTRIA | ERSTE BANK GROUP (EBG) -0.009** -0.006*** -0.003 -0.001 0.000 -0.001 0.002 -0.000 0.002
DENMARK | DANSKE BANK -0.009* -0.007** -0.002 -0.001 -0.000 -0.001 0.002 -0.000 0.002
GERMANY | DEUTSCHE BANK AG -0.010** -0.007** -0.003 -0.001 -0.000 -0.001 0.002 0.000 0.002
GREECE NATIONAL BANK OF GREECE 0.000 0.001 -0.001 -0.001 -0.004 0.003 -0.016 -0.016 -0.00Q
BANCO POPOLARE - S.C. -0.013** -0.007* -0.006 0.006 0.004 0.002 -0.010  -0.001 -0.009*
ITALY INTESA SANPAOLO S.p.A -0.016*** -0.008** -0.009** 0.009 0.004 0.005 -0.005 -0.001 -0.00
UNICREDIT S.p.A -0.012 -0.008 -0.004 0.007 0.004 0.003 -0.005 -0.001 -0.004
PORTUGAL BANCO COMERCIAL PORTUGUES, SA -0.005 -0.012* 0.007 0.004 -0.001 0.006 -0.003 -0.006 0.00
BANCO BPI SA -0.021*** -0.018*** -0.002 -0.009** -0.009*** -0.001 -0.013*** 0.001 -0.014%**
BBVA -0.013*** -0.006*** -0.006** 0.002 0.002 -0.000 -0.003 0.000 -0.00
BANKINTER, S.A. -0.005 -0.003 -0.002 0.002 0.001 0.001 -0.002 0.001 -0.002
SPAIN BANCO POPULAR ESPANOL, S.A. -0.002 -0.004 0.002 0.004 -0.005 0.001 0.001 0.000 0.00
BANCO DE SABADELL, S.A. -0.019*** -0.006** -0.013*** 0.002 0.001 0.002 0.000 0.001 -0.00
BANCO SANTANDER S.A. -0.008** -0.008*** -0.001 0.002 0.001 0.000 -0.001 -0.000 -0.001
SWEDEN SKANDINAVISKA ENSKILDA BANKEN AB -0.007*** -0.003** -0.004** -0.000 0.000 -0.000 0.001 0.001 0.00
Nb. Of banks: 4 Non-tested banks
AUSTRIA | OBERBANK AG 0.001 0.001 0.000 0.001 0.001 0.00f 0.001 .000 0.000
BANCA POP MILANO -0.013 -0.008 -0.005 0.007 0.002 0.005 -0.007 -0.001 -0.006
ITALY BANCA CARIGE -0.012** -0.008** -0.004 0.004 0.003 0.001 -0.005 -0.001  -0.005
SPAIN CAIXABANK SA -0.010 -0.007 -0.003 -0.001 0.001 -0.00% 0.005 .000 0.004

Note: this table reports the secured bonds’ cunivgaibnormal returns (CAR) over the events winde®/2), (-2,-1) and (0,2) for each individual barikt,** * indicate
respectively significant at 1%, 5% and 10%.
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Table 7: Unsecured bonds’ cumulative abnormal retuns for individual

Stress test events || January 13, 2011: first announcement April 04, 2011: capital definition July 15, 2011: results disclosure
Country CAR(-2,2) | CAR(-2-1) | CAR(0,2) CAR(-2,2) | CAR(-2,-1) | CAR(0,2) | CAR(-2,2) | CAR(-2,-1) | CAR(0,2)
Nb. Of banks: 29 Tested banks
AUSTRIA ERSTE BANK GROUP (EBG) -0.005*** -0.003*** -0.002* -0.001 -0.001 -0.000 0.001 -0.000 0.001
RAIFFEISEN BANK INTERNATIONAL -0.007*** -0.003** -0.004** -0.002 -0.002 -0.000 -0.006*** -0.002 -0.004**
BELGIUM KBC BANK -0.009** -0.000 -0.009*** 0.009** -0.004 0.014*** 0.001 0.000 0.001
BRITAIN HSBC HOLDINGS plc -0.007** -0.003* -0.004 -0.000 0.000 -0.000 0.001 0.001 -0.000
DENMARK DANSKE BANK -0.003* -0.001 -0.002 -0.000 -0.000 -0.000 -0.000 -0.000 0.000
JYSKE BANK -0.000 0.000 -0.000 -0.001 -0.001 0.000 -0.000 -0.000 -0.000
FINLAND POHJOLA BANK-A -0.009*** -0.005** -0.004 -0.001 -0.000 -0.001 0.001 0.001 0.000
BNP PARIBAS -0.003*** -0.002*** -0.001* -0.000 0.000 -0.000 -0.000 -0.000 -0.000
FRANCE CREDIT AGRICOLE -0.004 -0.003* -0.001 -0.003 -0.001 -0.002 -0.000 -0.002 0.002
SOCIETE GENERALE -0.006* -0.003* -0.003 -0.002 -0.000 -0.002 -0.001 -0.000 -0.001
GERMANY COMMERZBANK AG -0.003* -0.002** -0.000 0.001 0.001 0.000 -0.001 -0.001 -0.000
DEUTSCHE BANK AG -0.003 -0.003* 0.000 -0.001 -0.000 -0.000 -0.001 -0.001 0.000
IRELAND ALLIED IRISH BANKS PLC 0.027* 0.003 0.023** 0.020 0.011 0.009 -0.014 -0.007 -0.007
BANK OF IRELAND 0.028 0.012 0.016 0.012 0.007 0.005 -0.020 -0.011 -0.008
BANCA MONTE DEI PASCHI DI SIENA S.p.A -0.004*** -0.003*** -0.002 0.002 0.001 0.001 -0.003** -0.001 -0.003**
BANCO POPOLARE - S.C. -0.001 -0.001 -0.000 0.003 0.002 0.001 -0.006*** -0.003** -0.003
ITALY INTESA SANPAOLO S.p.A -0.006*** -0.003* -0.003* 0.002 0.002 -0.000 -0.007*** -0.004*** -0.003*
UNIONE DI BANCHE ITALIANE SCPA -0.003 -0.001 -0.002 0.004 -0.002 0.005** -0.008*** -0.004** -0.004*
UNICREDIT S.p.A -0.005*** -0.004*** -0.002 0.001 0.001 0.000 -0.005*** -0.002 -0.003**
PORTUGAL BANCO COMERCIAL PORTUGUES, SA 0.002 0.001 0.002 0.016*** 0.008* 0.008* -0.036*** -0.010** -0.026***
BANCO BPI SA 0.009 0.003 0.006 -0.013 0.000 -0.013 0.001 0.001 0.000
BBVA 0.017** 0.004 0.013* 0.007 0.002 0.005 -0.013 -0.003 -0.011
SPAIN BANKINTER, S.A. _ -0.001 -0.001 -0.001 0.002 0.001 0.001 -0.002 0.001 -0.003
BANCO POPULAR ESPANOL, S.A. 0.001 0.000 0.001 -0.000 -0.000 0.000 -0.002 0.000 -0.003*
BANCO DE SABADELL, S.A. 0.001 -0.000 0.001 -0.006* -0.006*** 0.000 -0.000 0.000 -0.001
SWEDBANK AB (publ) -0.007*** -0.003** -0.004* 0.000 0.000 -0.000 0.001 0.000 0.001
SWEDEN NORDEA BANK AB (publ) -0.006** -0.004** -0.002 -0.000 -0.000 -0.000 0.000 0.000 -0.000
SVENSKA HAN-A -0.008** -0.005** -0.003 -0.001 -0.000 -0.000 0.000 -0.000 0.001
SKANDINAVISKA ENSKILDA BANKEN AB -0.005 -0.003 -0.002 -0.001 -0.000 -0.001 0.000 0.000 -0.000
Nb. Of banks: 9 Non-tested banks
AUSTRIA OBERBANK AG 0.000 0.000 0.000 -0.000 -0.000 0.000 0.000 0.000 0.000
BRITAIN STANDARD CHARTER -0.007** -0.003 -0.004 -0.001 -0.000 -0.001 0.001 0.001 0.000
BANCO DESIO -0.012** -0.001 -0.010*** -0.003 -0.002 -0.001 0.000 -0.002 0.002
ITALY BANCA CARIGE -0.000 -0.001 0.000 -0.000 0.000 -0.000 0.001 0.001 0.000
MEDIOBANCA -0.004* -0.002* -0.002 -0.000 -0.000 -0.000 -0.005** -0.002 -0.003
BANCA POP MILANO -0.008*** -0.003*** -0.004*** 0.001 0.001 0.000 -0.008*** -0.003*** -0.005***
NORWAY SPAREBANKEN VEST 0.002 0.001 0.001 0.000 0.000 0.000 0.001 0.000 0.001
SPAIN CAIXABANK SA -0.004 -0.005 0.000 0.003 0.002 0.001 -0.001 0.000 -0.001
SWITHERLAND UBS -0.005** -0.002 -0.004* -0.001 0.000 -0.001 0.001 0.001 -0.000

Note: this table reports the unsecured bonds’ cativé abnormal returns (CAR) over the events wirkdp®,2), (-2,-1) and (0,2) for each individual laf**,** * indicate
respectively significant at 1%, 5% and 10%.
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Table 8: Subordinated bonds’ cumulative abnormal réurns for individual banks

Stress test evenidanuary 13, 2011: first announcement April 04, 2@&pital definition July 15, 2011: results discloes
Country CAR(-2,2) | CAR(-2,-1)] CAR(0,2)| CAR(-2,3)CAR(-2,-1)| CAR(0,2)|| CAR(-2,2) | CAR(-2,-1)| CAR(0,2)
Nb. Of banks: 21 Tested banks
AUSTRIA ERSTE BANK GROUP (EBG) 0.002 -0.001 0.003 -0.001 0.000 -0.002 0.001 0.000 0.00
RAIFFEISEN BANK INTERNATIONAL 0.001 0.001 0.001 0.000 -0.000 0.001 0.001 0.001 0.0
BRITAIN HSBC HOLDINGS plc 0.007 0.003 0.004 0.003 03.0 0.000 0.005 0.004 0.00
LLOYDS BANKING GROUP plc -0.003 -0.003 0.000 0300 0.001 0.001 0.000 0.002 -0.00p
BNP PARIBAS -0.005 -0.004 -0.001 0.002 0.001 00.0 -0.000 -0.000 0.000
FRANCE |CREDIT AGRICOLE -0.006 -0.007** 0.001 0.003 0.002 0.001 -0.004 -0.002 -0.002
SOCIETE GENERALE -0.007 -0.006** -0.001 -0.005 0.001 -0.0064 0.000 -0.000 0.001
GERMANY COMMERZBANK AG 0.005 0.004 0.001 0.008 0.009 0.001 -0.007 0.004 -0.011
DEUTSCHE BANK AG -0.003 -0.002 -0.001 -0.002 -0.001 -0.001 -0.002 -0.001 -0.001
HUNGARY | OTP BANK NYRT. 0.001 0.002 -0.000 0.004  0.002 0.002 0.005 0.002 0.00
IRELAND |BANK OF IRELAND 0.131** 0.083** 0.048 0.071 0.066* 0.004 0.024 0.008 0.016
BANCA MONTE DEI PASCHI DI SIENA S.p.A -0.003 -0.003 0.000 0.018** 0.011** 0.006 -0.015* -0.002 = -0.012**
ITALY BANCO POPOLARE - S.C. -0.011* = -0.011*** 0.000 0.004 0.003 0.001 -0.005 -0.006 0.001
INTESA SANPAOLO S.p.A -0.001 0.002 -0.003|| 0.011** 0.007** 0.004 -0.009 -0.002 -0.007
UNICREDIT S.p.A -0.009 -0.008** -0.001 0.010 0.007* 0.002 -0.006 0.003 -0.009*
PORTUGAL | BANCO ESPIRITO SANTO -0.040 -0.010 -0.030| 0.052** 0.025 0.026 || -0.106*** 0.000 | -0.106***
BBVA -0.002 -0.000 -0.002 0.009 0.006 0.00B 0.001 .00D 0.002
SPAIN BANKINTER, S.A. 0.002 0.001 0.001 0.005 -0.000 0.005 -0.002 -0.002 0.000
BANCO DE SABADELL, S.A. 0.018 0.010 0.009 || 0.032** 0.015 0.017 0.009 0.004 0.00p
BANCO SANTANDER S.A. -0.005 -0.002 -0.003 0.012 .0@ 0.003 0.003 0.001 0.00?
SWEDEN | NORDEA BANK AB (publ) -0.002 -0.005 0.003 0.003 0.002 0.001 0.000 -0.002 0.00B
Nb. Of banks: 3 Non-tested banks
AUSTRIA | OBERBANK AG 0.000 0.000 0.000 0.000 000 0.000 0.000 0.000 0.00(
FRANCE | CIC 0.000 -0.003 0.003 -0.001 0.000 -0.001 0.000 .00® 0.003
ITALY BANCO DESIO -0.000 0.000 -0.000 -0.002 -020 0.000 -0.001 -0.001 0.000

Note: this table reports the subordinated bondshalative abnormal returns (CAR) over the eventslawvs (-2,2), (-2,-1) and (0,2) for each individbaink. *** ** *
indicate respectively significant at 1%, 5% and 10%
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Table 9 opposes the tested banks and non-testéd.dashows that during the events related
to the signal generating process, on average, egdandholders react negatively to the first
announcement of the stress test but only for tdsa@#ts whereas unsecured bondholders have
the same reaction for all banks, involved or nahmstress test. Subordinated bond holders do
not react at all. The highest negative reactioioissecured bonds and tested banks probably
because their holders worry about the collateral/bich are backed their securities explaining
their absence of reaction in the case of non-tediadks. At the capital definition
announcement, the only significant and positivectiea is attributed to tested banks’
subordinated bondholders as they positively vaheefuiture possible capital increase of banks
as shareholders would do. When the signal is redetd the financial market, unsecured
bondholders have significant and negative readboiboth the group of tested and non-tested
banks. They react globally without taking accoumtich banks are tested. This reaction of
unsecured bondholders can be explained by théhfaicthey are concerned about the sovereign
risk dissemination beyond the bank specific sttesssignal. These aggregate results confirm
that subordinated and secured bondholders disshdnsinks participating to the stress test from
those that do not. They have a more specific agprtdaan unsecured bondholders. Therefore,
they are more likely to exert an effective markistigbline during a crisis period.

Table 10 and Table 11 present the results of thegsoups, PIIGS banks vs non PIIGS banks,
higher stressed Core Tierl banks vs lower streSsed Tierl banks. The first announcement
of the stress test impacts negatively only secaretlunsecured bonds and that, regardless of
the sub-groups. The capital definition announcemegacts essentially the subordinated
bonds, positively, and only for banks belonginghe PIIGS countries or for less capitalized
banks. The disclosure of the results brings infaionato unsecured bondholders for banks
belonging to PIIGS countries and to both unsecboediholders and subordinated bondholders
for the less capitalized banks. These outcomesrootiie heterogeneity of bondholders as it
appears in their different reactions to the sttessevents. In a global vision, unsecured bond
holders appear to have the most pessimistic feelamgl subordinated bond holders the less
reaction at all to the successive announcements. i@ight even be tempted to bring the
subordinated bonds and shareholders together dubeto common scarcity of negative
reactions but subordinated bond holders align wakitive stockholders’ reactions only once
(for the capital definition announcement concerrithigsS banks’ bonds), which does not entail

a similar behavior and a close way to exercise ptatiscipline.
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Table 9: Tested and non-tested bonds CAR accordirthe different categories of bonds.

CAR(»Z,Z)‘ P—val‘ G»rankt‘ CAR(»Z,—l)‘ P—val| G—rankt‘ CAR(O,Z)‘ P-val ‘ G-rank { CAR(—Z,Z)‘ P-val ‘ G—rankt| CAR(»2,—1)| P—val‘ G»rankt| CAR(0,2)| P—val| G-rank t CAR(—2,2)| P—val| CAR(»Z,—l)‘ P—val‘ CAR(O,Z)‘ P-val

Events dates Tested banks (a) Non tested banks (b) Mean equality test: (a) - (b)
Secured bonds Obs.: 87 Secured bonds Obs.: 27 eSdoonds
Jan. 13, 201} -1.68** 0.00 | -1.53 -1.48**  0.01] -1.55 -0.98* .09 -0.95 -0.75 0.19 -1.01 -0.93 0.1 -1.971* 2.2 0.70 0.08 -0.93**  0.01 -0.57* 0.06 -0.76 N
Apr. 04, 201 0.08 0.89 0.36 0.10 0.86 0.62 0.02 0.p7 040 -0.03 0.96 -0.56 0.12 0.84 -0.0Y -0.13 0.820.98 0.11 0.47 -0.01 0.95 0.15* 08
Jul. 15, 2011 -0.36 0.58  -0.5( 0.05 0/93 0.21 0.5% 0.37 -0.83 0.02 0.97 -0.71 0.15 079 30.2 -0.10 0.87] -1.17 -0.38** 0.0B -0.10 048 -0.41 0.07
Unsecured bonds Obs.: 679 Unsecured bonds Obs.: 70 Unsecured bonds
Jan. 13, 201} -0.81***  0.00 | -1.53 -0.87***  0.00] -1.25 -0.34 ™ -1.28 -0.96*** 0.00| -1.92*| -0.85*** 0.01 -1.83| -0.55* 0.10| -1.44 0.15 0.6[L -0.04 0.91 0.21 0.24
Apr. 04, 2011 -0.01 0.96 0.47 0.00 1.0 0.7 -0.02 0.p5 10| -0.12 0.71 -0.06 -0.13 0.69 0.2 -0.05 0.870.56 0.11 0.81 0.13 0.4 0.04 o[B7
Jul. 15, 2011} -0.64**  0.01 -1.02 -0.49* 0.06 ®.6 -0.43* 0.10 -0.98 -0.82%* 0.0l -1.84 -0.84** 0.01| -1.86* -0.38 0.2 -0.87] 0.17 0.56 0.34 0.18 -0.06 0.8
Subordinated bonds Obs.: 131 Subordinated bonds .. &bs Subordinated bonds

Jan. 13, 2011 -0.37 0.20 -1.19 -0.38 0.19 -1.03 -0.17 0.55 800. 0.04 0.92 1.07 0.02 0.96 1.49 0.03 0.920.10 -0.41* 0.06 -0.41* 0.09 -0.21 0.88
Apr. 04, 20111 0.33 0.25 0.95 0.48* 0.10 1.34 0.04 0.89 .110 -0.16 0.65 0.51 -0.32 0.37 0.9y 0.05 0.890.23 0.51* 0.03  0.84**  0.0( -0.02 0.9p
Jul. 15, 2011 -0.29 0.3p -0.39 -0.08 0J78 0.32 0.3t 0.28 -0.89 -0.02 0.9 1.2% 0.04 092 215 -0.06 0.87] 0.68 -0.27 0.24 -0.12 0J61 -0.25 0.24

Note: This table reports the standardized averagedbcumulative abnormal returns over the eventslaivs (-2,2), (-2,-1) and (0,2) for the sample sfad and non-tested banks using adjusted-Patéistta
Grank t is the t-statistic of generalized rank tdsinuary 13, 2011 is the first announcement dathestress test; April 08, 2011 is the capitdimnigon date; July 15, 2011 is the stress test
results publication date. *** ** * indicate respeiekly significant at 1%, 5% and 10%. Obs. is thenber of bonds per category. We report also the negality test between the CAR of the
two groups.
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Table 10: PIIGS tested and non PIIGS tested banksdmds CAR according the different categories of borsl

CAR(—2,2)| P—val| G—rankt‘ CAR(—2,—1J P—val| G—rankt‘ CAR(O,ZJ P—val‘ G-rank t| CAR(—2,2)| P-val G—rankt‘ CAR(—2,—1J P—val| G—rankt‘ CAR(O,ZJ P—val| G-rank t CAR(»Z,Z)‘ P—val‘ CAR(—2,—1)| P—val| CAR(O,Z)‘ P-val

Events dates| PIIGS tested banks (a) Non-PIIGS tested banks (b) Mean equality test: (a) - (b)
Secured bonds Obs.: 64 Secured bonds Obs.: 23 eSdooinds
Jan. 13,2013 -1.89** 0.0 -1.57 -1.72% 0.1 1.77* -1.06 0.1 -0.79 -1.09** 0.0p  -0.95 -0.82* 0.07| -0.41 -0.75* 0.1 -1.21] -0.80 0.15 -0.93*** 0.01 -0.31 0.6
Apr. 04, 2011 0.15 0.81 0.50 0.12 0.85 0.5 0.10 0.88 280 -0.13 0.78] -0.19 0.05 0.91 0.82 -0.21 0.650.78 0.28 0.13 0.07 0.81 031 0.Q0
Jul. 15, 2011 -0.48 04p -0.84 0.01 099 -0.05 0.63 0.33| -1.01 -0.02 0.97 0.79 0.17 070 90.9 -0.16 0.72| -0.02 -0.46** 0.0 -0.17 0.26  -0.47 0.07
Unsecured bonds Obs.: 260 Unsecured bonds Obs.: 419 Unsecured bonds
Jan. 13, 2011 -0.78** 0.0 -1.84 -0.69* 0.06 54. -0.46 0.21] -1.56 -0.82** 0.0 -1.11 -0.99*** 0.00| -0.87 -0.27 0.2 -0.9% 0.04 0.B3 0.33 21Q. -0.19* 0.09
Apr. 04, 2011 0.65* 0.07 1.08 0.53 0.14 1.03 0.41 0j26 .670 -0.42* 0.06] -0.03 -0.33 0.14 0.5] -0.28 10{2 -0.64 1.08*** 0.00 0.89** 0.0§ 0.71**  0.0fp
Jul. 15, 2011 -1.68**  0.0q -2.32* -1.22**  0.00 -1.87* | -1.19*** 0.00| -2.07** 0.01 0.97 0.01 o 0.87 0.26 0.04 085 -0.1 -1.71%*  0.p0 .24+  0.00 | -1.26***  0.00
Subordinated bonds Obs.: 34 Subordinated bonds : @bs. Subordinated bonds

Jan. 13, 2011 -0.48 0.31 -1.14 -0.48 031 -1.20 0.23 0.63 -0.29 -0.33 0.19 -1.17 -0.35 0(18 50. -0.15 0.55] -1.01 -0.16 0.43 -0.15 050 -0.09 0.69
Apr. 04, 2011 1.14* 0.02| 1.90* 1.23=*  0.01] 1.75* 049 .30 0.92 0.05 0.8 0.34 0.22 0.89 1.9qo0 -0.110.65| -0.68 1.09**  0.00 1.01=* 0.0 0.60*** 0.00
Jul. 15, 2011 -1.01** 0.03 -1.31 -0.44 0.86 -0.4p -0.96** 0.04 -1.53 -0.04 0.8 0.17| 0.04 0,86 0.69 -0.08 0.74 -0.46 -0.97%** 0.0p -0.49** @Q -0.90***  0.00

Note: This table reports the standardized averagedbcumulative abnormal returns over the eventslaivs (-2,2), (-2,-1) and (0,2) for the sample df3 tested non PIIGS tested banks using adjustéeltPa
statistic Grank t is the t-statistic of generalized rangttddanuary 13, 2011 is the first announcement dathe stress test; April 08, 2011 is the capitedinition date; July 15, 2011 is the
stress test results publication date. ***** * inchte respectively significant at 1%, 5% and 10%s.G$&the number of bonds per category. We refdsd the mean equality test between the

CAR of the two groups.
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Table 11: Groups of tested banks CT1 < median=7.8®and tested banks CT1 > median = 7.69%bonds CAR aording the different categories of
bonds.

CAR(—2,2)| P—val| G—rankt‘ CAR(—2,—1J P-val G—rankt‘ CAR(O,ZJ P—val‘ G-rank | CAR(—2,2)| P—val| G—rankt‘ CAR(—2,—1J P—val| G—rankt‘ CAR(O,ZJ P—val| G-rank t CAR(»Z,Z)‘ P—val‘ CAR(—2,—1)| P—val| CAR(O,Z)‘ P-val

Events dates| Tested banks' CT1 < median (a) Tested banks' CT1 > median (b) Mean equality test: (a) - (b)
Secured bonds Obs.: 64 Secured bonds Obs.: 23 eSdooinds
Jan. 13,2013 -1.90** 0.0 -1.30 -1.56** 0.1 1.69* | -1.21* 0.04| -0.58 -1.57**  0.0] -1.61 -Mge 0.01| -1.44 -0.87 0.14 -1.12 -0.33 0.53 0.1 0.60 -0.34 0.5
Apr. 04, 2011 0.05 0.93 0.54 -0.15 0.80 0.3§ 0.18 075 540, 0.09 0.87 0.25 0.23 0.70 0.74 -0.06 J.920.23 -0.05 0.78 -0.38 0.13  0.24*  0.01
Jul. 15, 2011 -0.39 0.5p -0.7Q -0.08 089 -0.32 0.44 0.44| -0.70 -0.34 0.56 -0.39 0.12 0|84 80.4 -0.54 0.35( -0.88 -0.05 0.90 -0.20 0,15 0.10 0.69
Unsecured bonds Obs.: 260 Unsecured bonds Obs.: 419 Unsecured bonds
Jan. 13,2013 -0.82**  0.0]1 -2.09* -0.80***  0.01 -1.89* -0.41 020 -1.48 -0.79** 0.0 0.03 -30*  0.00 0.39 -0.19 0.29 -0.46 -0.02 0.91 D2 032 -0.22* 0.0
Apr. 04, 2011 0.26 0.41 0.48 0.30 0.34 0.6¢ 0.09 0.77 0704 -0.60*** 0.00 0.29 -0.65*** 0.09 0.77 -0.26 0.15 -0.41 0.87*** 0.03 0.99** 0.04 0.35* @
Jul. 15, 2011 -0.96** 0.0 -1.73* -0.70** 0.0B 1.46 -0.68**  0.04| -1.46 0.05 0.77 0.64 -0.04 .84 1.07 0.10 0.59 0.24 -1.02*** 0.0 -0.68** 0.00| -0.78*** 0.00
Subordinated bonds Obs.: 34 Subordinated bonds 1 @bs. Subordinated bonds

Jan. 13, 2011 -0.40 0.24 -1.34 -0.37 028 -1.28 0.22- 0.52 -0.79 -0.34 0.28 -0.71 -0.40 0[16 60.% -0.12 0.67| -0.71 -0.06 0.71 0.01 094 -0.10 0.60
Apr. 04, 2011 0.50 0.14 0.96 0.71* 0.04 1.33 0.08 0J82 0.04 0.12 0.66 0.79 0.20 0.47 1.1 -0.00  90.9-0.19 0.38** 0.02 0.51 % 0.00 0.08 0.49
Jul. 15, 2011 -0.53 0.1p -0.96 -0.19 07 0.00 0.53 0.12 -1.23 0.01 0.99 0.43 0.06 084 80.6 -0.04 0.89 -0.31 -0.53%** 0.0 -0.26 0.18 @5 0.00

Note: This table reports the standardized averagedbcumulative abnormal returns over the eventslaivs (-2,2), (-2,-1) and (0,2) for the sample sfaéd CT1 < median and tested banks CT1 > mediargusi
adjusted-Patell statisticGrank t is the t-statistic of generalized rangttdanuary 13, 2011 is the first announcement dhtke stress test; April 08, 2011 is the capitafinition date; July 15,
2011 is the stress test results publication dat&*** indicate respectively significant at 1%, 5%nd 10%. Obs. is the number of bonds per cateugyreport also the mean equality test

between the CAR of the two groups.
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1.3.4.Stockholders and bondholders reactions to the 201U stress test

conducted in a non-crisis period

We consider the group of tested and non-tested shamd investigate the reaction of
stockholders and bondholders to the stress testucted by the EBA in 2014. The sovereign
debt crisis is over and financial markets are cdimlable 12, we present the CAR of stocks
and bonds for the two groups considered aroune tevent dates: the first announcement and
the methodology announcement (respectively on Jgn8a, 2014 and April 29, 2014)
considered as the signal generating process ancshés disclosure (on October 26, 2014)
which is the signal. For this 2014 stress testhewe 36 tested banks and 10 non-tested banks

for which the stocks and bonds prices are available

During the signal generating process (first anneoment and methodology), we remark that
both stockholders and bondholders do not readte@ahnouncements (there is no significant
CAR). This could be explained by the fact thatuheertainty and the need of information are
lower in a non-crisis period. The expected transpey resulting from the stress test is not
valued by the investors. When the signal is pravi@ the results date when quantitative data
are disclosed), stockholders reacts negativelyentwindholders do not react. This reaction of
stockholders shows that even in a non-crisis pestmtkholders value the specific information

disclosed.
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Table 12: Stocks and bonds cumulative abnormal retms (CAR) for the banks that participated to the 2A4 European Banking Authority stress test
(tested banks) and those that did not (non-testedainks).

Stock Bond
Events dates CAR(-2,2)| P-vall G-rank t CAR(-Z,-l)l P-val G-rankt| CAR(O,2)| P-val G-rank t CAR(-2,2)| P-val G-rankt| CAR(-2,-1)| P-val G-rank t CAR(O,2)| P-val G-rank t
Obs.: 36 Tested banks (a) Obs.: 36
Jan. 31, 2014 0.02 0.96] -0.05 0.16 0.46 0.2 -0.10 078 200. 0.27 0.66 0.64 0.26 0.67 0.7 0.15 (.810.42
Apr. 29, 2014 -0.27 0.43 -0.48 -0.40 0.25 -0.94 -0.03 0|94 270. 0.01 0.99 -0.00 -0.01 0.99 -0.11 0.02 g.980.23
Oct. 27, 2014 -0.55 0.12 -1.20 0.36 0.30 1.14 -1.01**  0.p0-1.91* -0.09 0.89 -0.27 -0.21 0.43 -0.4 0.06 .920 0.08
Obs.: 10 Non-tested banks (b) Obs.: 10
Jan. 31, 2014 -0.03 0.92 -0.17 0.21 0.54 0.3( -0.22 0152 600. 0.11 0.81 0.18 0.10 0.83 0.1p 0.06 0.890.20
Apr. 29,2014 -0.22 0.52| -0.43 -0.32 0.3  -1.34 -0.02 0[94 140. -0.27 0.5 -0.66 -0.83* 0.08 -0.7( 0.32 0{490.16
Oct.27,2014) -0.29 0.39] -0.60 0.07 0.93 0.34 -0.44 020 920. -0.44 03§ -1.21 -0.45 034 -1.2% -0.21 0.660.54
Mean equality test: (a) - (b)
Jan. 31, 2014 0.05 0.86 -0.05 0.89 0.12 0.73 0.16  550. 0.15 0.40 0.08 0.71
Apr. 29, 2014 -0.06 0.85 -0.08 0.78 -0.00 0.99 0.28 140. 0.82* 0.06 -0.30 0.19
Oct.27, 2014| -0.26 0.44 0.29 0.32 -0.57 0.16 0.35* .090 0.24 0.13 0.27 0.18

Note: This table reports the standardized averageksand bond cumulative abnormal returns overahents windows (-2,2), (-2,-1) and (0,2) for thepke of tested banks and non-tested
banks over three events dates using adjusted-Pagdistic. Grank t is the t-statistic of generelizrank test. January 31, 2014 is the first anneument date of the stress test; April 29, 2014
is the methodology announcement date; October @74 & the stress test results publication dat&,** indicate respectively significant at 1%, 5%nd 10%. Obs. is the number of banks
in the sample. We report also the mean equalitybtetsveen the CAR of the two groups
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1.4. Robustness checks

We perform several robustness checks. First, vasiffetested banks by their level of exposure
to the PIIGS countries sovereign débWe present the results in Appendix in Table A3.
Bondholders have strong negative reaction onhherhtghly exposed banks on the results date
(the signal) while on the previous events (the @igienerating process), they react negatively
for the two groups of banks but with a strongectiea for the less exposed banks. The majority
of highly exposed banks are from PIIGS countrieplaring the different reactions of

bondholders that we found in section 3.2.2. fos¢hevo groups of banks. For stockholders,
there is no significant reaction for these two gr®wf banks on the results date. Thus, our
results are quite similar to those obtained in 23.2nd confirm that bondholders learn

information from the stress test disclosure in ®ohsovereign debt exposure.

Second, we check the robustness of the resultgeldtan higher stressed Core Tierl banks vs
lower stressed Core Tierl banks presented in 3Rr8t, we conduct the same analysis
considering the CT1 after mitigating measures rathan before mitigating measures. The
results are presented in Appendix in Table A4 aedsary close from the ones obtained in the
case of the differentiation by CT1 before mitiggtimeasures. Second, considering the CT1
before mitigating measures, we modify the critetioseparate banks with higher Core Tier 1
from banks with lower Core Tier 1 ratio. Ratherrtlensidering the median, we separate the
bottom 9 from the top 9 banks classified by the GEfore the mitigating measures. We
consider also the bottom 14 and top 14 banks &leddly CT1 before the mitigating measures.
As in our main analysis, the results presenteddpehdix in Table A5 and Table A6 show that

both stockholders and bondholders learn abouttthesstest results.

Finally, as we present the bond CAR by usingRhien Level Approachwe also conduct the
same analysis by using tBends Level ApproaciWe remark that the conclusions are similar
(see Tables A7-A13 in Appendix).

1 The sovereign debt exposures are from banks’ balaheet data on December 31, 2010 published in€€EBA
stress test results disclosure on July 15, 2011.
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1.5. Conclusion

In this paper, we compare the behavior of stockérsidand bondholders to information
disclosure during crisis period. More precisely, iweestigate if they are able to specifically
analyze information in a period of financial disseWe focus on the stress test information as
stress tests are supposed to bring transparenbwrdts and the European 2011 banks stress
test is conducted during the European sovereigh atedis period. We consider two kinds of
information: the stress test pre-results announog&snéhat are considered as the signal
generating process and the disclosure of the gatimé data from the stress test results that is
considered as the signal provided to the market. tiiéem analyze the stockholders and
bondholders reactions to the signal generatingga®and to the signal. We find that during
the signal generating process, stockholders vélaeduture benefits in terms of transparency
for tested banks and that this expected transpgareifiect outweighs the dilution effect that
could result. By contrast, bondholders react ngghtito the stress test first announcement for
all banks. They seem more influenced by the geneoaitext and this announcement
exacerbates their negative perception of the ovieaalking system. Thus, in terms of market
discipline, stock holders are better players thandholders in crisis time as they rationally
react according to bank specific characteristicavelver, among the different bondholders, we
show that subordinated bondholders have a morefispagproach. Therefore, they are likely
to exert an effective market discipline during sisrperiod.

Considering the disclosure of information, bothdilmolders and stockholders learn information
for some groups of banks. Thus, this study showsrtiportance of increasing transparency
during crisis period. Indeed, some market partiipare able to rationally analyze the specific

information revealed and then impose market diswpdiuring this time of turbulence.
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Appendix:

Table Al: Sample of tested and non-tested banks

CT1 ratio from 2011 EBA's stress test results leefoitigating measures for

CT1 ratio from 2011 EBA's stress test results aftitigating measures for

Country Bank name Tested or non—test? sted banks: median = 7.69% tested banks: median = 7.83%
ERSTE BANK GROUP (EBG) tested 8.14% 8.14%
Austria OBERBANK AG Non tested
RAIFFEISEN BANK INTERNATIONAL tested 7.80% 7.80%
Belgium KBC BANK tested 10.04% 10.04%
HSBC HOLDINGS plc tested 8.46% 8.46%
United Kingdom| LLOYDS BANKING GROUP plc tested 7.72% 7.72%
STANDARD CHARTER Non tested
Denmark DANSKE BANK tested 11.14% 13.01%
JYSKE BANK tested 12.77% 12.77%
Finland POHJOLA BANK-A tested 11.59% 11.59%
BNP PARIBAS tested 7.85% 7.85%
France CREDIT AGRICOLE tested 8.48% 8.48%
CIC Non tested
SOCIETE GENERALE tested 6.56% 6.56%
German COMMERZBANK AG tested 7.44% 6.37%
Y DEUTSCHE BANK AG tested 6.55% 6.55%
Greece NATIONAL BANK OF GREECE tested 7.67% 7.67%
Hungary OTP BANK NYRT. tested 13.64% 13.64%
ireland ALLIED IRISH BANKS PLC tested -2.81% 10.04%
BANK OF IRELAND tested 3.39% 7.11%
BANCO DESIO Non tested
BANCA MONTE DEI PASCHI DI SIENA S.p.A tested 4.67% 6.30%
BANCO POPOLARE - S.C. tested 5.01% 5.68%
BANCA CARIGE Non tested
Italy INTESA SANPAOLO S.p.A tested 7.38% 8.90%
MEDIOBANCA Non tested
BANCA POP MILANO Non tested
UNIONE DI BANCHE ITALIANE SCPA tested 6.36% 7.43%
UNICREDIT S.p.A tested 6.55% 6.67%
Norway SPAREBANKEN VEST Non tested
BANCO COMERCIAL PORTUGUES, SA tested 3.61% 5.42%
Portugal BANCO BPI SA tested 6.65% 6.65%
BANCO ESPIRITO SANTO tested 5.07% 5.07%
BBVA tested 9.19% 9.19%
BANKINTER, S.A. tested 5.28% 5.28%
Spain CAIXABANK SA Non tested
p BANCO POPULAR ESPANOL, S.A. tested 5.19% 5.33%
BANCO DE SABADELL, S.A. tested 5.01% 5.73%
BANCO SANTANDER S.A. tested 8.35% 8.35%
NORDEA BANK AB (publ) tested 9.53% 9.53%
Sweden SKANDINAVISKA ENSKILDA BANKEN AB tested 10.50% 10.50%
SVENSKA HAN-A tested 8.63% 8.63%
SWEDBANK AB (publ) tested 9.41% 9.41%
Switzerland UBS Non tested
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Table A2: Repatrtition of bonds issued between baedted and non-tested according the differengoaies of bonds.

Country Bank name Categories of bonds Tested or non-tested
Secured Unsecured Subordinated | Total
ERSTE BANK GROUP (EBG) 16 112 20 148 tested
Austria OBERBANK AG 2 6 16 24 Non tested
RAIFFEISEN BANK INTERNATIONAL 39 2 41 tested
Belgium KBC BANK 1 1 tested
HSBC HOLDINGS plc 1 3 4 tested
United Kingdom LLOYDS BANKING GROUP plc 1 1 tested
STANDARD CHARTER 1 1 Non tested
Denmark DANSKE BANK 5 7 12 tested
JYSKE BANK 4 4 tested
Finland POHJOLA BANK-A 2 2 tested
CREDIT AGRICOLE 15 14 29 tested
France BNP PARIBAS 19 14 33 tested
CIC 4 4 Non tested
SOCIETE GENERALE 12 27 39 tested
Germany COMMERZBANK AG 146 11 157 tested
DEUTSCHE BANK AG 1 47 2 50 tested
Greece NATIONAL BANK OF GREECE 1 1 tested
Hungary OTP BANK NYRT. 2 2 tested
ireland ALLIED IRISH BANKS PLC 7 7 tested
BANK OF IRELAND 2 1 3 tested
BANCO DESIO 6 2 8 Non tested
BANCA MONTE DEI PASCHI DI SIENA S.p.A 12 3 15 tested
BANCO POPOLARE - S.C. 1 13 6 20 tested
BANCA CARIGE 1 4 5 Non tested
Italy INTESA SANPAOLO S.p.A 1 118 10 129 tested
MEDIOBANCA 41 41 Non tested
BANCA POP MILANO 1 4 5 Non tested
UNIONE DI BANCHE ITALIANE SCPA 9 9 tested
UNICREDIT S.p.A 2 79 8 89 tested
Norway SPAREBANKEN VEST 1 1 Non tested
BANCO COMERCIAL PORTUGUES, SA 3 7 10 tested
Portugal BANCO BPI SA 2 2 4 tested
BANCO ESPIRITO SANTO 1 1 tested
BBVA 21 2 1 24 tested
BANKINTER, S.A. 2 3 2 7 tested
Spain CAIXABANK SA 23 6 29 Non tested
BANCO POPULAR ESPANOL, S.A. 5 2 7 tested
BANCO DE SABADELL, S.A. 11 4 1 16 tested
BANCO SANTANDER S.A. 15 1 16 tested
NORDEA BANK AB (publ) 6 1 7 tested
Sweden SKANDINAVISKA ENSKILDA BANKEN AB 1 1 2 tested
SVENSKA HAN-A 5 5 tested
SWEDBANK AB (publ) 2 2 tested
Switzerland UBS 1 1 Non tested
Total 114 749 153 1016
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Table A3: Stock and bond cumulative abnormal ret{dAR) for the tested banks classified by two geaccording their exposure to the PIIGS countries
sovereign debt.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-val| G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,2)| P-va| G-rank t
Obs.: 17 ExpoPIIGS_TA< median = 0.027 (a) Obs.: 17
Jan. 13, 2011 0.90** 0.0p 1.64 0.54 016 0.99 0.73* 0.06 1.35 -1.62** 0.02  -1.70% -1.68* .2 | -1.67* -0.74 0.29 -1.08
Apr. 04, 2011 1.24**  0.00 2.33* 1.29%* 0.00 2.17* 0.56 0.14 1.29 -0.13 0.85 -0.18 -0.01 0.99 0.01 -0.16 0.82  -0.16
Jul. 15, 2011 -0.24 0.583 -0.1§ -0.47 021 -0.96 0.08 0.84 0.23 -0.10 0.89 -0.02 -0.11 088 20.1 -0.04 0.96) 0.01
Obs.: 17 ExpoPIIGS_TA>median = 0.027 (b) Obs.: 17
Jan. 13, 2011 1.31¥  0.00 2.09* 1.54%* 0.00 2.51* 0.45 0.25 0.85 -1.30** 0.04 -1.44 -0*3 0.04| -1.38 -0.63 0.33 -0.82
Apr. 04, 2011 1.13»*  0.00 2.04* 1.49%+* 0.00 2.02* 0.25 0.52 0.78 0.85 0.19 1.31 0.39 0.54 0.71 0.78 0.2p 1.09
Jul. 15, 2011 -0.36 0.36 -0.3¢ -0.42 0{28 -0.47 0.12 0.75 0.04 -1.50** 0.02 -1.661 -0.70 0.28 0.94 -1.42*  0.03] -1.61
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.41 0.30 -1.00%** 0.01 0.28 0.51 -0.32 0.51 -0.38 0.41 -0.11 0.77
Apr. 04, 2011 0.11 0.84 -0.21 0.67 0.31 490. -0.98**  0.00 -0.40 0.26 -0.95**  0.00
Jul. 15, 2011 0.12 0.79 -0.05 0.89 0.20 650. 1.40**  0.00 0.55* 0.04 1.38*** 0

Note: This table reports the standardized averageksand bond cumulative abnormal returns overehents windows (-2,2), (-2,-1) and (0,2) for thmpke of tested banks classified by two
groups according the level of their exposure toRfi€&sS countries sovereign debt over three eveatssd ExpoPIlIGS_TA is the bank’s exposure dividatkls total assets. Grank t is the t-
statistic of generalized rank test. January 13,2B&lthe first announcement date of the stressAgstl 08, 2011 is the capital definition date;lyu5, 2011 is the stress test results publication

date. (.) are the p-value.. ****** indicate reggtively significant at 1%, 5% and 10%. Obs. istienber of banks in the sample. We report alsartean equality test between the CAR of
the two groups.
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Table A4: Stocks and bonds cumulative abnormalmst(CAR) for the tested banks classified by twaugis according the level of their Core Tier 1 cpit
(CT1) after mitigating measures.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va& G-rank t
Obs.: 17 Tested banks' CT1 after < median = 7.8% (a) Obs.: 17
Jan. 13, 2011 1.02»*  0.01 2.11* 1.19%* 0.00 2.31* 0.35 0.34 1.00 -1.35%* 0.0p -1.73 4Bx+* 0.01 | -1.80* -0.56 0.34 -0.80
Apr. 04, 2011 1.00*** 0.0 2.10* 1.33%+* 0.00 2.12* 0.21 0.57 0.74 0.42 0.48 0.6% 0.22 0.71 0.41 0.37 0.58 0.67
Jul. 15, 2011 -0.75** 0.04 -1.05 -0.61* 0.10 ®9 -048 0.200 -0.76 -1.46**  0.01 -1.60 -0.66 DR -091 -1.40*  0.02] -1.56
Obs.: 17 Tested banks' CT1 after > median = 7.8% (b) Obs.: 17
Jan. 13, 2011 1.19**  0.00 1.70% 0.89* 0.02 1.33 0.82**  0.03 1.30 -1.57* 0.08 -1.51 -1.51* 0.04| -1.34 -0.81 0.271 -1.12
Apr. 04, 2011 1.37%*  0.00 2.44* 1.45%+* 0.00 2.22* 0.60* 0.10 1.30 0.29 0.69 0.44 0.16 0.83 0.29 0.25 0.78 0.23
Jul. 15, 2011 0.16 0.66 0.4§ -0.28 0/43 -0.62 0.44 0.23 0.89 -0.13 0.86 -0.10 -0.14 0|85 *0.1 -0.06 0.94 -0.06
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.17 0.67 0.29 0.47 -0.47 270. 0.22 0.66 0.05 0.92 0.25 0.52
Apr. 04, 2011 -0.37 0.50 -0.11 0.82 -0.39  390. 0.13 0.71 0.05 0.88 0.12 0.72
Jul. 15, 2011 -0.91* 0.04 -0.33 0.39 -0.92* 0.03 -1.33**  0.00 -0.48* 0.08 -1.34** 0.00

Note: This table reports the standardized averageksand bond cumulative abnormal returns overahents windows (-2,2), (-2,-1) and (0,2) for thmpke of tested banks classified by two
groups according the level of their CT1 after natigg measures over three events dates using adjtatell statistic. Grank t is the t-statisticggneralized rank test. January 13, 2011 is
the first announcement date of the stress testij 88y 2011 is the capital definition date; July,2D11 is the stress test results publication déte**,* indicate respectively significant at

1%, 5% and 10%. Obs. is the number of banks irs&ingple. We report also the mean equality test letilee CAR of the two groups.
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Table A5: Stock and bond cumulative abnormal ret@AR) for the group of tested banks bottom 9tapdd CT1 before mitigating measures.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va& G-rank t
Obs.: 9 Bottom 9 CT1 before (a) Obs.: 9
Jan. 13, 2011 0.72 0.11 1.11 0.99** 0j03 1.68 0.13 0.77 0.22 -0.66 0.31 -0.84 -0.84 0{20 1.19 -0.18 0.74 -0.08
Apr. 04, 2011 0.71 0.12 1.48 0.84* 0.p6 0.95 0.24 0.59 0.81 1.10* 0.09 1.65 0.84 0{20 .421 0.75 0.25 1.48
Jul. 15, 2011 -0.73 0.1 -1.21 -0.68 013 -1.32 0.40 0.38] -0.24 -1.61*»**  0.01 -1.66 -0.65 0.32 0.98 -1.63***  0.01| -1.70*
Obs.: 9 Top 9 CT1 before (b) Obs.: 9
Jan. 13, 2011 127 0.0 1.66 0.63 op4 309 115 0.01| 1.80*| -1.79*  0.01 -1.82* -1.35 0.07| -1.36 -1.23* 0.09 -1.66
Apr. 04, 2011 1.68*** 0.0 2.61* 1.31%* 0.00 2.15* 1.13**  0.01 1.92* 0.21 0.77 0.23 A 0.84 -0.16 0.40 0.58 0.25
Jul. 15, 2011 0.18 0.6 0.39 -0.32 0/46  -0.%7 0.50 0.24 0.78 0.13 0.96 0.24 0.13 086 20.p 0.06 0.93 0.20
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.55 0.40 0.36 0.50 -1.02 150. 1.13 0.14 0.51 0.39 1.05* 0.10
Apr. 04, 2011 -0.97 0.21 -0.47 0.47 -0.88  200. 0.89* 0.04 0.99** 0.03 0.35 0.48
Jul. 15, 2011 -0.91* 0.08 -0.37 0.42 -0.89 .130 -1.74%* 0.00 -0.71* 0.04 -1.69%** 01

Note: This table reports the standardized averageksand bond cumulative abnormal returns overefients windows (-2,2), (-2,-1) and (0,2) for thenpke of tested banks classified by
Bottom 9 and Top 9 CT1 before mitigating measuves three events dates. Grank t is the t-statisftigeneralized rank test. January 13, 2011 is itts¢ dnnouncement date of the stress test;
April 08, 2011 is the capital definition date; Jullp, 2011 is the stress test results publicatioredg) are the p-value.. ***** * indicate respéeely significant at 1%, 5% and 10%. Obs. is
the number of banks in the sample. We report &lsartean equality test between the CAR of the tauapgr
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Table A6: Stock and bond cumulative abnormal ret (@AR) for the group of tested banks bottom 14tapdl4 CT1 before mitigating measures.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-va| G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va‘ G-rank t
Obs.: 14 Bottom 14 CT1 before (a) Obs.: 14
Jan. 13, 2011 1.06*** 0.01 1.941 1.29%** 0.90 2.29* 0.32 0.43 0.83 -1.15* 0.07 -1.39 -1.41* 0.03 -1.58 -0.35 0.58 -0.51
Apr. 04, 2011 1.13%* 0.0 2.11* 1.40%** 0.00 1.88* 0.33 0.42 0.99 0.63 0.32 1.0 0.40 0.52 0.79 0.49 0.44 0.88
Jul. 15, 2011 -0.72* 0.08 -1.16] -0.73* 0.p7 -1.24 -0.34 0.41 -0.50 -1.55** 0.02 -1.677 -0.64 0.31-0.94 -1.53** 0.02 -1.65
Obs.: 14 Top 14 CT1 before (b) Obs.: 14
Jan. 13, 2011 1.15%* 0.0 1.69% 0.82** 0.03 1.17 0.83* 0.03 1.31 -1.73% 0.0p -1.63 -1.60* 0.04 -1.39 -0.95 0.21 -1.22
Apr. 04, 2011 1.59%** 0.0 2.7874 1.41%* 0.00| 2.47* 0.92**  0.01 1.74* 0.15 0.84 0.18 -0.03 0.9y 0.01 0.22 077 0.8
Jul. 15, 2011 0.20 0.5 0.52 -0.31 0j41 -0.66 0.50 0.18 0.98 0.11 0.89 0.2( 0.05 095 90p 0.10 0.89 0.21
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.09 0.84 0.47 0.31 -0.51 310. 0.58 0.30 0.20 0.72 0.60 0.17
Apr. 04, 2011 -0.46 0.40 -0.01 0.98 -0.59  200. 0.48 0.22 0.43 0.26 0.27 0.51
Jul. 15, 2011 -0.92* 0.03 -0.43 0.26 -0.84* 0.05 -1.66**  0.00 -0.64** 0.02 -1.63** 0.00

Note: This table reports the standardized averageksand bond cumulative abnormal returns overefients windows (-2,2), (-2,-1) and (0,2) for thenpke of tested banks classified by

Bottom 14 and Top 14 CT1 before mitigating measoker three events dates. Grank t is the t-siatidtgeneralized rank test. January 13, 2011 ésfitst announcement date of the stress

test; April 08, 2011 is the capital definition dafailly 15, 2011 is the stress test results publicatiate. (.) are the p-value.. ***** * indicateespectively significant at 1%, 5% and 10%. Obs.
is the number of banks in the sample. We repoat this mean equality test between the CAR of thgteups.
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Table A7: Stocks and bonds cumulative abnormalmst(CAR) for the banks that participated to th&@ R&uropean Banking Authority stress test (tested
banks) and those that did not (non-tested banksy 8ond Level Approacfor the calculation of bonds’ CAR. .

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va& G-rank t
Obs.: 34 Tested banks (a) Obs.: 897
Jan. 13, 2011 1.10*** 0.0 2.33% 1.04%* 0.00 2.15* 0.59* 0.08 1.38 -0.83*** 0.0 -1.53 g+ 0.00| -1.31 -0.38 0.1 -1.19
Apr. 04, 2011 1.18%* 0.0 27674  1.39%* 0.00 | 2.68*** 0.41 0.22 1.30 0.05 0.87 0.54 0.08 0.77 870. -0.00 0.99 -0.09
Jul. 15, 2011 -0.30 0.3 -0.31 -0.45 0j18  -0.92 0.02 0.95 0.14 -0.56** 0.06  -0.87 -0.38 0[18 .3D -0.42 0.14 -0.97
Obs.: 10 Non-tested banks (b) Obs.: 119
Jan. 13, 2011 0.27 0.46 0.84 0.33 0.37 1.p1 0.09 0.82 0.50 -0.73* 0.0p -1.27] -0.71** 0.02 -1.47 -0.37 0.22 -0.82
Apr. 04, 2011 0.87* 0.02 1.27 0.98*** 0.01 .8e* 0.33 0.37 0.36 -0.11 072 -0.1 -0.11 20.7 0.33 -0.05 0.8¢4 -0.67
Jul. 15, 2011 -0.54 0.14 -1.31 -0.20 0J59 -0.12 0.54 0.14 -0.93 -0.48 0.11 -1.1( -0.46 0{13 *70. -0.25 0.40 -0.81
Mean equality test: (a) - (b)
Jan. 13, 2011 0.83* 0.06 0.70 0.11 0.50 .240 -0.10 0.64 -0.16 0.55 -0.01 0.94
Apr. 04, 2011 0.31 0.57 0.41 0.40 0.07 870. 0.16 0.61 0.20 0.67 0.05 0.74
Jul. 15, 2011 0.24 0.57 -0.25 0.54 0.52 240. -0.08 0.72 0.08 0.67 -0.17 0.36

Note: This table reports the standardized averageksand bond cumulative abnormal returns overahents windows (-2,2), (-2,-1) and (0,2) for thepke of tested banks and non-tested
banks over three events dates using adjusted-Pagdistic. Grank t is the t-statistic of generalizrank test. January 13, 2011 is the first annemment date of the stress test; April 08, 2011
is the capital definition date; July 15, 2011 i thiress test results publication date. *** ** *dicate respectively significant at 1%, 5% and 1@bs. is the number of banks in the sample.

We report also the mean equality test between &R Gf the two groups.
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Table A8: Stocks and bonds cumulative abnormalmst(CAR) for the tested banks belonging to PlI@8ntries and tested banks belonging to non PIIGS
countries using@dond Level Approacfor the calculation of bonds’ CAR.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va& G-rank t
Obs.: 16 PIIGS tested banks (a) Obs.: 358
Jan. 13, 2011 121 0.0 1.96 1.47%* 0.90 2.41* 0.37 0.35 0.70 -0.95** 0.0p -1.76 -6:8 0.04| -1.63 -0.54 0.14 -1.26
Apr. 04, 2011 1.14%=* 0.0 1.98** 1.53*** 0.00 1.95* 0.23 0.56 0.72 0.61 0.14 1.06 0.52 0.20 1.01 0.36 0.3y 0.62
Jul. 15, 2011 -0.40 0.3 -0.38 -0.43 028 -044 0.17 0.66| -0.08 -1.40*** 0.0 -1.88% -0.93* @Qq -1.26 -1.07#*  0.01| -1.79*
Obs.: 18 Non-PIIGS tested banks (b) Obs.: 539
Jan. 13, 2011 1.01%** 0.01 1.72% 0.65* 0.09 .1a 0.78* 0.04 1.43 -0.75%* 0.0 -1.13 -0.86* 0.00 -0.86 -0.27 0.23 -0.97
Apr. 04, 2011 1.22=*  0.00 2.32* 1.26%** 0.00 2.16** 0.56 0.14 1.28 -0.33 0.15 0.02 -0.21 0.34 0.64 -0.25 0.2y  -0.67
Jul. 15, 2011 -0.20 0.5p -0.09 -0.46 0J22 -0.95 0.11 0.77 0.32 -0.00 1.0 0.04 -0.01 095 004 0.021 0.96 -0.17
Mean equality test: (a) - (b)
Jan. 13, 2011 0.21 0.61 0.82* 0.04 -0.40 0.34 -0.21 0.17 0.03 0.89 -0.28**  0.01
Apr. 04, 2011 -0.08 0.89 0.27 0.58 -0.33  470. 0.94*+  0.00 0.75* 0.03 0.62*+* 0
Jul. 15, 2011 -0.20 0.66 0.03 0.93 -0.28 510. -1.41%* 0.00 -0.93*** 0.00 -1.10*** @O

Note: This table reports the standardized averageksand bond cumulative abnormal returns overahents windows (-2,2), (-2,-1) and (0,2) for thmpke of PIIGS tested banks and non-
PIIGS tested banks over three events dates usijigtad-Patell statistic. Grank t is the t-statistitgeneralized rank test. January 13, 2011 isfils¢ announcement date of the stress test;
April 08, 2011 is the capital definition date; Jul$, 2011 is the stress test results publicatiote ds*,**,* indicate respectively significant at%, 5% and 10%. Obs. is the number of banks
in the sample. We report also the mean equalitybtetsveen the CAR of the two groups.
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Table A9: Stocks and bonds cumulative abnormalmst(CAR) for the tested banks classified by twaugis according the level of their Core Tier 1 cpit
(CT1) usingBond Level Approacfor the calculation of bonds’ CAR.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va& G-rank t
Obs.: 17 Tested banks' CT1 < median = 7.69% (a) Obs.: 564
Jan. 13, 2011 1.10*** 0.0 2.02* 1.36%* 0.00 2.50** 0.32 0.41 0.78 -0.82**  0.01 -1.98*F 0:78** 0.02| -1.84* -0.43 019 -1.34
Apr. 04, 2011 0.86** 0.0 1.79* 1.34%* 0.0p 1.77* 0.03 0.94 0.54 0.28 0.38 0.56 0.33 30Q. 0.74 0.10 0.76 0.10
Jul. 15, 2011 -0.80** 0.0 -1.08 -0.71* 0.07 a.1 -047 0.22 -0.62 -0.88***  0.01 -1.58 -0.61*  06.] -1.20 -0.65*  0.05 -1.40
Obs.: 17 Tested banks' CT1 > median = 7.69% (b) Obs.: 333
Jan. 13, 2011 1.11**  0.00 1.781 0.72* 0.05 1.13 0.86**  0.02 1.48 -0.85***  0.00 -0.53 -0 0.00 | -0.23 -0.30 0.21 -0.72
Apr. 04, 2011 1.50** 0.0 2.70™4 1.44** 0.00| 2.51* 0.78*  0.03 1.50 -0.35 e 0.39 -0.34 0.14 0.91 -0.18 045 -0.36
Jul. 15, 2011 0.21 0.56 0.54 -0.19 0/60 -0.46 0.43 0.23 0.80 -0.03 0.91 0.44 0.01 097 60.p -0.04 0.87, -0.12
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.01 0.98 0.64 0.11 -0.54 200. 0.03 0.86 0.23 0.27 -0.13 0.20
Apr. 04, 2011 -0.64 0.24 -0.10 0.84 -0.75* .09 0.64**  0.01 0.70* 0.04 0.28** 01
Jul. 15, 2011 -1.02** 0.02 -0.52 0.17 -0.90** 0.03 -0.86***  0.00 -0.63*** 0.00 -0.62*+* 0.00

Note: This table reports the standardized averageksand bond cumulative abnormal returns overahents windows (-2,2), (-2,-1) and (0,2) for thepke of tested banks classified by two
groups according the level of their CT1 over thesents dates using adjusted-Patell statistic. Graiskhe t-statistic of generalized rank test. Jary 13, 2011 is the first announcement date

of the stress test; April 08, 2011 is the capitgfinition date; July 15, 2011 is the stress tesufes publication date. *** ** * indicate respectily significant at 1%, 5% and 10%. Obs. is the
number of banks in the sample. We report also ts@mnequality test between the CAR of the two groups
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Table A10: Stock and bond cumulative abnormal rtCAR) for the tested banks classified by twougsaccording their exposure to the PIIGS countries
sovereign debt usingond Level Approacfor the calculation of bonds’ CAR.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va& G-rank t
Obs.: 17 ExpoPIIGS_TA< median = 0.027 (a) Obs.: 538
Jan. 13, 2011 0.90** 0.0p 1.64 0.54 016 0.99 0.73* 0.06 1.35 -0.74**  0.0( -1.12 -0.87** 0.00| -0.86 -0.26 0.24  -0.97
Apr. 04, 2011 1.24**  0.00 2.33* 1.29%* 0.00 2.17* 0.56 0.14 1.29 -0.33 0.14 0.02 -0.21 0.35 0.65 -0.26 0.25 -0.68
Jul. 15, 2011 -0.24 0.583 -0.1§ -0.47 021 -0.96 0.08 0.84 0.23 -0.00 1.Jo 0.04 -0.01 095 00.4 0.01 0.96f -0.17
Obs.: 17 ExpoPIIGS_TA>median = 0.027 (b) Obs.: 359
Jan. 13, 2011 1.31¥  0.00 2.09* 1.54%* 0.00 2.51* 0.45 0.25 0.85 -0.96** 0.0 -1.76 a5+ 0.04| -1.62 -0.55 0.1 -1.27]
Apr. 04, 2011 1.13»*  0.00 2.04* 1.49%+* 0.00 2.02* 0.25 0.52 0.78 0.61 0.13 1.0¢ 0.52 0.20 1.00 0.37 0.3 0.62
Jul. 15, 2011 -0.36 0.36 -0.3¢ -0.42 0{28 -0.47 0.12 0.75 0.04 -1.40*** 0.0 -1.874 -0.93** @Q -1.25 -1.07*+  0.01] -1.78*
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.41 0.30 -1.00%** 0.01 0.28 0.51 0.21 0.16 -0.03 0.87 0.29**  0.01
Apr. 04, 2011 0.11 0.84 -0.21 0.67 0.31 490. -0.95**  0.00 -0.74* 0.03 -0.64** 0@
Jul. 15, 2011 0.12 0.79 -0.05 0.89 0.20 650. 1.41**  0.00 0.93*** 0.00 1.10** @O

Note: This table reports the standardized averageksand bond cumulative abnormal returns overehents windows (-2,2), (-2,-1) and (0,2) for thmpke of tested banks classified by two
groups according the level of their exposure toFfi€&sS countries sovereign debt over three eveatssd ExpoPIlIGS_TA is the bank’s exposure dividatkls total assets. Grank t is the t-
statistic of generalized rank test. January 13,2B&lthe first announcement date of the stressAgstl 08, 2011 is the capital definition date;lyu5, 2011 is the stress test results publication

date. (.) are the p-value.. ****** indicate reggtively significant at 1%, 5% and 10%. Obs. istienber of banks in the sample. We report alsartean equality test between the CAR of
the two groups.
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Table Al11l: Stocks and bonds cumulative abnormalmst(CAR) for the tested banks classified by twaugs according the level of their Core Tier 1 talpi
(CT1) after mitigating measures usiBgnd Level Approacfor the calculation of bonds’ CAR.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va& G-rank t
Obs.: 17 Tested banks' CT1 after < median = 7.8% (a) Obs.: 470
Jan. 13, 2011 1.02»*  0.01 2.11* 1.19%* 0.00 2.31* 0.35 0.34 1.00 -0.80**  0.01 -1.907 R ) il 0.00 | -1.83* -0.34 024 -1.17
Apr. 04, 2011 1.00*** 0.0 2.10* 1.33%+* 0.00 2.12* 0.21 0.57 0.74 -0.11 0.69 0.2 -0.13 0.66 0.52 -0.05 0.8y -0.20
Jul. 15, 2011 -0.75** 0.04 -1.05 -0.61* 0.10 ®9 -048 0.200 -0.76 -0.51* 0.08 -1.29 -0.28 0{33-0.74 -0.44 0.13 -1.14
Obs.: 17 Tested banks' CT1 after > median =7.8% (b) Obs.: 427
Jan. 13, 2011 1.19**  0.00 1.70% 0.89* 0.02 1.33 0.82**  0.03 1.30 -0.86***  0.00 -1.08 -0’85 0.00 | -0.72 -0.43 0.1 -1.16
Apr. 04, 2011 1.37%*  0.00 2.44* 1.45%+* 0.00 2.22* 0.60* 0.10 1.30 0.22 0.45 0.849 0.31 0.29 1.20 0.04 0.8p 0.02
Jul. 15, 2011 0.16 0.66 0.4§ -0.28 0/43 -0.62 0.44 0.23 0.89 -0.61** 0.04 -0.43 -0.48* 0.10 0.04 -0.40 0.19 -0.76
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.17 0.67 0.29 0.47 -0.47 270. 0.06 0.70 -0.02 0.93 0.09 0.39
Apr. 04, 2011 -0.37 0.50 -0.11 0.82 -0.39  390. -0.34 0.13 -0.45 0.18 -0.09 0.42
Jul. 15, 2011 -0.91* 0.04 -0.33 0.39 -0.92* 0.03 0.10 0.50 0.21* 0.10 -0.03 0.79

Note: This table reports the standardized averageksand bond cumulative abnormal returns overehents windows (-2,2), (-2,-1) and (0,2) for thmpke of tested banks classified by two
groups according the level of their CT1 after natigg measures over three events dates. Grantheis-statistic of generalized rank test. JanuaBy 4011 is the first announcement date of
the stress test; April 08, 2011 is the capital wi¢ifin date; July 15, 2011 is the stress test risspiiblication date. (.) are the p-value.. *** **indicate respectively significant at 1%, 5% and
10%. Obs. is the number of banks in the samplereptat also the mean equality test between the GARe two groups.

52



Chapter 1: Stockholders and bondholders' diffemesttions to information disclosuttbe case of the 2011 European Bank Authority’sssttest

Table A12: Stock and bond cumulative abnormal ret(CAR) for the group of tested banks bottom 9tapd CT1 before mitigating measures uddwond
Level ApproacHor the calculation of bonds’ CAR.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,Z)‘ P-va& G-rank t
Obs.: 9 Bottom 9 CT1 before (a) Obs.: 86
Jan. 13, 2011 0.72 0.11 1.14 0.99* 0/03 1.68 0.13 0.77 0.22 -0.55 0.12  -0.95 -0.56* 0/10-1.31 -0.25 047 -0.37
Apr. 04, 2011 0.71 0.12 1.48 0.84* 0.p6 095 0.24 0.59 0.81 0.58* 0.09 1.23 0.51 0(14 .081 0.34 0.33 0.70
Jul. 15, 2011 -0.73 0.1p  -1.21 -0.68 0j13 -1.32 0.40 0.38) -0.24 -1.16** 0.0 -1.844 -0.43 0.22 -1.21 | -1.16*=* 0.00| -2.00*
Obs.: 9 Top 9 CT1 before (b) Obs.: 56
Jan. 13, 2011 1.27%* 0.00 1.66 0.63 014 309 1.15* 0.01 1.80* -1.45%* 0.01] -2.13% -19 0.02 | -1.98* -0.84 0.11 -1.40
Apr. 04, 2011 1.68***  0.00 2.61* 1.31% 0.00 2.15* | 1.13=** 0.01| 1.92* 0.18 0.73 0.13 3 0.81 0.11 0.13 0.81 -0.1q
Jul. 15, 2011 0.18 0.66 0.39 -0.32 0/46 -0.%7 0.50 0.24 0.78 -0.26 0.1 -0.74 -0.11 084 502 -0.26 0.62 -0.66
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.55 0.40 0.36 0.50 -1.02 150. 0.90%** 0.01 0.71%* 0.00 0.59 0.11
Apr. 04, 2011 -0.97 0.21 -0.47 0.47 -0.88  200. 0.40* 0.05 0.39 0.11 0.21 0.15
Jul. 15, 2011 -0.91* 0.08 -0.37 0.42 -0.89 .130 -0.90%** 0.01 -0.33 0.18 -0.93** 0.03

Note: This table reports the standardized averageksand bond cumulative abnormal returns overdkients windows (-2,2), (-2,-1) and (0,2) for thenpke of tested banks classified by
Bottom 9 and Top 9 CT1 before mitigating measuves three events dates. Grank t is the t-statistigeneralized rank test. January 13, 2011 is itts¢ &dnnouncement date of the stress test;

April 08, 2011 is the capital definition date; Jullp, 2011 is the stress test results publicatioredg@) are the p-value.. ***** * indicate respéeely significant at 1%, 5% and 10%. Obs. is
the number of banks in the sample. We report &lsartean equality test between the CAR of the tauapgr
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Table A13: Stock and bond cumulative abnormal retCAR) for the group of tested banks bottom lditap 14 CT1 before mitigating measures usiogd

Level Approactor the calculation of bonds’ CAR.

Stock Bond
Events dates CAR(-2,2)| P-val| G-rank t CAR(-2,-1)| P-va| G-rankt| CAR(O,2)| P-va| G-rank t CAR(-2,2)| P-vai G-rankt‘ CAR(-2,-1)| P-va| G-rank t CAR(O,2)| P-va| G-rank t
Obs.: 14 Bottom 14 CT1 before (a) Obs.: 277
Jan. 13, 2011 1.06%** 0.01 1.941 1.29%** 0.90 2.29** 0.32 0.43 0.83 -0.86** 0.0 -2.01% Y F** 0.01 | -1.95* -0.41 0.25 -1.30
Apr. 04, 2011 1.13** 0.0 2.11% 1.40** 0.00 1.88* 0.33 0.42 0.99 0.22 0.54 0.38 0.25 0.48 0.48 0.08 0.82 0.07
Jul. 15, 2011 -0.72* 0.08 -1.16 -0.73* 0.p7 -1.24 -0.34 0.41 -0.50 -0.84* 0.02  -1.40 -0.45 0.21-0.99 -0.72% 0.04| -1.28
Obs.: 14 Top 14 CT1 before (b) Obs.: 258
Jan. 13, 2011 1.15%* 0.00 1.69% 0.82* 0.03 1.17 0.83* 0.03 131 -0.88*** 0.00 -0.58 -0197 0.00 -0.25 -0.35 0.17 -0.81
Apr. 04, 2011 1.59%* 0.00 2.78% 1.41%* 0.00| 2.47* 0.92%*  0.01 1.74* -0.08 0.77 0.66 0.12 0.68 1.10] -0.20 0/44  -0.36
Jul. 15, 2011 0.20 0.59 0.52 -0.31 0{41 -0.66 0.50 0.18 0.98 -0.02 0.94 0.59 0.05 086 509 -0.06 0.81 -0.06
Mean equality test: (a) - (b)
Jan. 13, 2011 -0.09 0.84 0.47 0.31 -0.51 310. 0.01 0.95 0.09 0.74 -0.06 0.60
Apr. 04, 2011 -0.46 0.40 -0.01 0.98 -0.59  200. 0.29** 0.02 0.13* 0.10 0.28* 0.07
Jul. 15, 2011 -0.92** 0.03 -0.43 0.26 -0.84* 0.05 -0.82*** 0.00 -0.51%* 0.00 -0.68*** 0.00

Note: This table reports the standardized averageksand bond cumulative abnormal returns overdkients windows (-2,2), (-2,-1) and (0,2) for thenpke of tested banks classified by
Bottom 14 and Top 14 CT1 before mitigating measoxer three events dates. Grank t is the t-statidtgeneralized rank test. January 13, 2011 esftrst announcement date of the stress
test; April 08, 2011 is the capital definition dageily 15, 2011 is the stress test results pubilicatiate. (.) are the p-value.. ***** * indicateespectively significant at 1%, 5% and 10%. Obs.

is the number of banks in the sample. We repodt this mean equality test between the CAR of thgtoups.
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CHAPTER 2%

Bank opacity and market reaction to
regulatory stress tests

15 This chapter is an article co-authored with Amagbodii titled “Bank opacity and market reactiorrégulatory
stress tests”.
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2.1. Introduction

Stress testing is an important banking supervidgiool for supervisory and regulatory
authorities. Initially considered as a crisis maragnt tool, stress testing gradually established
itself these last years as one of the main bang&upgrvision tools, as well in Europe as in
United States (US). Its main objectives are to pl®wletailed information about banks’
financial health and to assess, not only the esgik of the whole banking system, but also the
resilience of each participating banking institatim extreme but plausible macroeconomic
shocks (stressed scenarios). In other terms, s&sissallow supervisors to estimate the impact
of these stressed scenarios on the solvency argtofigability of each participating bank, in
order to check if the bank is well capitalizedmimhpose corrective measures (a plan to increase

capital buffers for example) in the opposite case.

In this paper, focusing on the 2011 & 2014 EU-wstiess tests and the 2013 & 2015 Dodd-
Franck Act stress tests, we investigate whetheestors react differently according to the
degree of banks’ opacity when information aboutksaare disclosed on the financial market.
Some previous studies (Morgan et al., 2013; Patrafid Resti, 2013; Shuermann, 2014)
empirically proved that the disclosure of a streesd results reduces (or mitigates) banking
opacity and causes market reactions. But noneesktistudies have investigated whether the
market reaction is different according to the degrebanks’ opacity. In other words, none of
them have tried to examine whether the invest@acttion is more important (less important)
when the bank is more opaque (less opaque). Indeedssume that if the opacity of the bank
is not important (i.e. most of the information pabked are already known), there will be little
reaction from investors after the disclosure adsdrtest results. But if the bank is highly opaque
and (it is important) if the stress test has atyuadduced its opacity, the amount of new
information disclosed will make react strongly tharket. So, a weak reaction from the market
can mean that the stress test has not actuallgeeldhe opacity of the bank (i.e. the information
disclosed are not significant and/or relevant ehotm reduce the opacity of the bank).
Therefore, this study is important because it perna show if the stress test reach its main
objective of reducing opacity of highly opague b&nBeing the first to provide empirical
evidence on the link between the market reactitier(the disclosure of stress tests results) and
banks’ opacity, our paper attempts to contributiaécexisting literature on banking stress tests,
especially to the literature on the informationueabf stress tests and the literature on the

determinants of market reaction to stress testte2glisclosure.
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We conduct this work in two stages. First, we analgeaction of market participants to the
stress tests results’ disclosure by distinguisimogonly tested and non-tested banks, but also
banks from Europe and banks from the U.S. Unlilevious studies (Ellahie, 2013; Petrella
and Resti, 2013; Morgan et al., 2013; Candelonsan@015) which used standard event study,
we adopt the new event study methodology propasdeannery et al. (2015) based on the
absolute value of the abnormal returns. This me#ables to capture the real intensity of
investors’ reaction to an information without woatyout the direction in which they react. We
then apply a standard event study methodology okdalaily trading volume in order to see
if there is an abnormal increase or decrease oftrdging volume when information are
disclosed. Second, we make a cross-section regreséithe cumulative abnormal reactions
over an opacity variable and some control varialtesrder to evaluate the impact of the

opacity variable on the cumulative abnormal reaxtio

On the one hand, we find that investors react fmtthe group of tested and non-tested banks
meaning that the stress tests bring also somemafiton about non-tested banks, contrary to
the conclusions of other studies (Petrella andiR&&t3, Candelon and Sy, 2015) which found
that only information about tested banks are preditly the tests. But globally, the market
reaction is higher for tested banks, compared tetasted banks. We also find that investors’
reaction is stronger for banks from Europe thanbfmks from the U.S., thus suggesting that
European banks might be more opaque than U.S.bmfese the stress tests results disclosure.
On the other hand, when we classify banks intogvemps according to their opacity (the less
opaque banks' group and the more opaque banks'tbeejross-section regression show that
on the sub-sample of less opaque banks, the opaxigble has positive impact on the market
reaction. But in the case of more opaque bankssauiple, this impact is negative. This means
that the hypothesis of high market reaction fohhigopaque banks after the disclosure of stress
tests’ results is valid only if we consider the mample of less opaque banks. Hence, these
results suggest that even if stress tests briegaal information, the opacity reducing is mainly

for banks whose opacity is not at a high level foohighly opaque banks).

The rest of the paper is structured as followsSeation 2, we review the literature on banking
opacity and stress tests’ information value. THegction 3 presents our study sample and

describes the methodology. Section 4 reports ogirgral findings while Section 5 concludes.
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2.2. Literature review

Banks are opaque by nature because of their intkati@n function. In fact, the delegation of
the borrowers' monitoring to the banks (by lendersptimal (from an allocative point of view)
(Diamond, 1984), but creates a banking opacityedively, if banks were completely
transparent, there should be no market reactidinetoelease of supervisory information but it
is not the case. Indeed, Flannery and Houston ({1j9@&e that the financial market is aware
of banks’ examinations and takes into account te&aeninations when valuing banks’ stocks.
Jordan et al. (2000) also find that the releaga@®supervisory information induces substantial
movements in stocks prices. These results wereroted among others by Petrella and Resti
(2013), thus proving the fact that banks are opa@umsequence of this banking opacity,

investors are not able to anticipate all relevafdrimation concerning banks’ financial health.

Several proxies are used in the literature to nreathis banking opacit§. One of the main
proxies used is the stock price synchronicity “Rehich statistically represents the proportion
of security return variation that can be explaifgdmovements in market returns). Many
authors (Morck et al., 2000; Jin and Myers, 2006iteh et al., 2009; Haggard et al., 2008)
show that there is a positive relationship betwéenstock price synchronicity and opacity. In
other words, greater transparency and more competdation of firm-specific information
(lower opacity) is associated with lower R2 thuggesting that stock price synchronicity iR

aninverseproxy for information quality.

This banking opacity is one of the main reasongaded to justify the banking regulation and
supervision in order to protect creditors and dépos (who are in information asymmetry)
from the excessive risk taking of banks. Henceessdwegulatory and supervisory tools have
been put in place like for example deposits insteaBasel rules etc. Concerning this latter,
Berger et al., (1995) show that requiring a minimeapital as a percentage of risk-adjusted
assets prevents banks from excessive risks taRirighe fact is that despite these requirements,
banking opacity varies substantially through tirfre.crisis periods (i.e. the 2008 financial
crisis), banks’ opacity tends to increase (Flanmergl., 2013). Therefore, additional ways are
needed to protect and reassure the market in geggels. One of the most important ways are

the stress testsvhich are expected to reduce the banking opacgityptoviding relevant

16 Coverage via analysts’ earnings forecasts talam fBES (Akhigbe and McNulty, 2013), Split ratindgrgan,
2002), Balance sheet structure (Distinguin et2&lQ6).
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information to investors on banks’ financial healthhope of restoring their confidence in the

soundness of these individual banks and of theibgrdystem as a whole.

In order to investigate the financial market reattio the disclosure of information brought by
stress tests, several studies have been perfofirhetd.main purpose was to check whether the
tests actually provided new relevant informatiorthte market on individual banks’ situation
(and more generally on the banking system situatibhe great majority of these studies
(including studies which will be discussed in thmming lines) used standard event study

methodology.

Ellahie (2013) studies the 2011 EU-Wide stressardtaccording to its conclusions (supported
by empirical evidence), after the disclosure of ®#@&l1 stress test results, information
asymmetry declined gradually contrary to informatiancertainty which increased
significantly. In other words, the stress testwad to distinguish strong banks and fragile
banks (meaning that the test provided new relewdoitmation to the market) but, at the same
time, it led to a worsening of uncertainty, worsgnwhich may be due to a deficiency in
credibility. Examining also the 2011 European strest exercise in order to assess whether
and how it affected banks’ stock prices, Petretid Resti (2013) show that the test provided
new relevant information to market participants aadh play a role in mitigating banking
opacity. First, they empirically show that the éssbanks’ cumulative abnormal returns (CAR)
is significantly higher than one of the non-tedtaiks over the (-2, +2) window (+1.5 percent
of difference). Second, considering only testedkbathey show that before the publication,
there was no statistically significant differenceveeen strong banks’ CAR and weak banks’
one. But after the publication, statistically sfgrant differences emerged (at the level of
several financial indicators) in favor of stronghka consistent with the idea of greater bank
opaqueness prior to the disclosure of the strassdsults. Candelon and Sy (2015) study both
US and EU-wide stress tests, performed from 200@i8. Concerning EU-wide stress tests
(and unlike the results of Petrella and Resti (31Beir results show a significant but negative
average CAR after the publication of the 2011 testilts (-1.9 percent for stressed banks, -0.8
percent for non-stressed banks). However, they fivat the other tests (2010 and 2012
exercises) had a statistically significant posigffects on stressed banks’ valuation (significant
positive CAR) but no significant effects on nonessed banks. Concerning US, they find that

the 2009 banking stress test (SCAMRad a large statistically significant effectstested banks

17 Supervisory Capital Assessment Program.

59



Chapter 2: Bank opacity and market reaction toleggry stress tests

(+10.7 percent of average CAR), but no signifieffects on non-tested banks. The other ones
(2012 and 2013 exercises) effects on tested basdeased over time (+3 percent in 2012 and
-0.6 percent in 2013) but there are still no sigaifit effects on non-tested banks. Furthermore,
authors also argue that the qualitative aspecthefgovernance of stress tests can be key

determinants of success, and that most technmatssare relatively less important.

Other studies are also interested in US bankimsgstiests in order to evaluate their publication
effects. Indeed, Morgan et al. (2013) also inves&dghe market reaction after the 2009 banking
stress test conducted by the FED. According to t@iclusion, first the test actually provided
information to the market. More precisely, theyuaghat long time before the stress test,
investors had already identified the banks thaehaeapital deficiency but what they did not
know was the exact amount of their need for capgttahce, at the disclosure of these amounts,
investors were "surprised” conducting them to rerate banks’ stock prices because of the
new relevant information. Second, authors find taatks whose capital needs are higher than
the market estimates saw their abnormal returnativedy impacted (lower abnormal returns),
in contrast to strong banks (whose capital needdoaver or equal to the market estimates).
Glasserman and Tangirala (2015) was interestetianptedictability across time of FED’s
stress tests results. First, comparing projecteskel® across the two scenarios used in the 2014
DFAST, they highlighted a nearly perfect linearateinship between these losses. Second,
considering the 18 banks which participated inssttests from 2012 to 2014, they examined
the relationship between the projected losseardl S.1 from stress tests run inyears T and T
— 1, respectively. The results show that losselbdnk and loan category are highly persistent
(correlated) from one year to the next (the cotiats are 0.96 from 2012 to 2013 and 0.97
from 2013 to 2014). Based on these findings, th@chlude that the stress tests have become

more predictable and thus less informative oveetim

Then, highlighting the fact that previous studidsich analyze the market reactions to stress
test announcements found mixed evidence (exam@etoélla and Resti (2013) and Candelon
and Sy (2015) who found opposite results concerttied?011 EU-Wide stress test), Flannery
et al. (2015) argue that this situation is duaenappropriate assumptions embedded in standard
event study methodology (which was used in theseipus studies§. For these authors, a

8 Flannery and al., (2015) noted two example:
The standard event study methodology assumesilttiggaded firms react in the same direction, so a
zero mean abnormal return implies no effect ontéakéirms. But a mean return for stress-tested ank
could be zero for two quite different reasons. &ittihe abnormal return is very small for all firros,
the returns are large in absolute value, but pasfir some BHCs and negative for others.
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standard event study does not necessarily tellna we need to know about new information
produced in stress tests. To address this condegbtoicoming, Flannery et al. (2015) examine
three additional measures. The first and most itaporone is the dbsolute cumulative
abnormal returng|CAR)” which should better capture disparate, but digamnt changes in
stock price. The second is theumulative abnormal trading volunf€AV)” and the last is the
abnormal change in CDS spreads. Using these adalitimeasures, authors studied the
information value of the Federal Reserve stregs (& AP, CCAR and DFAST) from 2009 to
2015. According to their conclusion, not only theéests produce information about stress-
tested firms, but also about non-stress-testedibgrdompanies (three percent of |CAR| for
tested banks and two percent for non-tested bakkghermore, Cumulative abnormal trading
volumes are 132 basis points (bps) higher thanmetupredicted by a market model (for tested
banks) and 14 bps for non-tested banks. They alsclade that absolute value abnormal
returns and trading volumes are higher for moreres and riskier firms and that there is no
evidence of negative welfare costs associatedtivellisclosure of stress test results, unlike to
the theory defended by Goldstein and Sapra (2014).

Using Flannery et al. (2015) additional measurése [CAR| and the CAV), we study the
information value of both Europe and the U.S. supgery stress tests (the 2011 & 2014 EU-
wide stress test, and the 2013 & 2015 DFA strest$. teurthermore, we estimate some cross-
section models to determine whether the marketticmads different according to banks’

opacity degree.

2.3. Sample, variables and methodology

In this section, we present respectively the samphMhich the study is based, the methodology

(including the set of variables) and the reseagrsigh.

2.3.1. Sample description

In order to perform our investigations on the ficiah market response to stress tests’ results
announcements, we only consider publicly tradedk®aine. listed on a stock exchange)

because our study requires the use of daily datsaoks’ stock prices.

- Because stress test announcement dates are kndwn agvance, their information content for each
firm must be evaluated in relation to the marketier beliefs about that firm’'s condition. By coast,
standard event study methodology assumes thavérgseare unanticipated, making market
expectations zero by definition. Large negativ@asitive announcement effects are both consistent
with the stress test results conveying new inforomato the market.
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Consequently, we collect stocks daily prices aniy daading volumes from Bloomberg
database for European and American banks. In tee o European banks, we find from
Bloomberg 238 banks which are traded on stock niaeyertheless, some banks’ stock prices
are not available or the stocks are not tradecqgular time. After cleaning for these banks, the
remaining sample contained 167 banks with regulateyl price. As we study the financial
market reaction to two stress tests, we requiregaeh bank in the sample gets stock price on
the period of both stress tests. Some banks isdahele that have prices around 2014 stress
test period for example, are not quoted when weiden the 2011 stress test period and vice
versa. When we consider only banks having reguiaeg on the two stress tests, our final
sample of European banks consists of 156 bankhjdimg 49 tested banks for the 2014
exercise and 42 tested banks for the 2012%Rerrthermore, these 156 banks operate in 22

different European countrigés

Concerning US banks, we apply the same selectiocedure than in the case of European
banks. We go from the original sample of 1134 badakke final sample of 545 banks including
23 tested banks. Finding that the number of notedebanks is too huge compared to the
number of tested banks, we consider only the 1fifetd U.S. banks (among the 545 banks
available) in term of market capitalization at @&l of the first quarter of 2014 (2014: Q1).
This allows to balance the number of tested banksgpared to the one of non-tested banks. In
these 100 considered banks, 17 participated t@@1& stress test and 23 to the 2015*bne
97% of these banks are listed “Bank Holding & HotliCompanies” and the remaining are

Commercial banks.

For each bank, we consider the daily stock pri¢a @dock trading volume data) and the daily
country-specific stock market price data (stock mearkkading volume data). Then, to
investigate whether the market reacts differentiyoading the degree of opacity of banks, we
had to collect annual accounting data (of our saropbanks) from Bankscope Fitch IBCA.

191n total, 90 banks participated to the 2011 EUendtless test and 123 to the 2014 exercise.

20 Austria(3), Belgium(4), Britain(5), Cyprus(1), Dmark(20), Faroe Islands(1), Finland(2), France(17),
Germany(7), Greece(6), Hungary(1), Ireland@)y(17), Liechtenstein(2), Malta(2), Netherlands(2
Norway(21), Poland(10), Portugal(2), Spain(6ye8en(4), Switzerland(20).

2! In United States, a total of 18 banks participatethe 2013 stress test when 31 participatedg@€@i5 one.
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2.3.2. Methodology

The study is conducted in two stages: first, weegtigate the market reaction to the disclosure
of stress tests' results; second, using a crosssacmodel, we analyze whether the market

reacts differently according the degree of banksiaity.
2.3.2.1. Event study description

To capture the financial markets’ reaction to the@ncements of stress tests’ results, we use
the new event study methodology proposed in Flaneieal. (2015). As “events”, we consider
the results’ release dates of stress tests cordluc®2011 and 2014 by the EBA and the ECB
in the case of European banks, and for U.S. bahksresults’ release dates of stress tests
conducted by the Federal Reserve in 2013 and 2@ Boasidered. Table 1 reports all these
results’ release dates.

Table 1: EU-wide and US stress tests’ disclosure tiss.

Area Exercise Disclosure dates
European Union 2011 EBA stress test July 15, 2011

2014 EBA-ECB stress test October 26, 2014
United States 2013 DFA stress test March 7, 2013

2015 DFA stress test March 5, 2015

Sources: European Banking Authority Bn8. Federal Reserve.

The standard event study generally tests if thewabal returns are significantly different from
zero on the date of event. This test makes implitite hypothesis that markets participants
have any information (any expected) before the evBat in the case of stress test, some
information about the stress test exercise areiged\vby regulators long time before the results
disclosure. In addition, analysts also can do twin analysis to get vision on the future results
of the stress test. On the other hand, the abnaehahs could be zero not only because of the
absence of new relevant information brought byetrent, but also because the returns are small
or because that some abnormal returns are posmidgesome others are negative in the group
of banks. All these elements make difficult theed&bn of significant mean abnormal returns
(Flannery et al., 2015). This also could explamftrct that many previous studies failed to find
abnormal returns on the date of stress test réselease, or the fact that many others found

mixed evidence.
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In this study, we therefore follow Flannery et(@015) by supposing that market participants
have already some expectations about the stressemdts. In addition, to eliminate the

problem of negative or positive abnormal returneamean (of abnormal returns), we use the
absolute abnormal return. In this way, the fact theestors react in the positive or negative

direction is not relevant.

Hence, we measure the stock market reaction bgplikelute Cumulative Abnormal Returns
|[CAR|. The |CAR| is obtained by computing first &tisolute abnormal retufAR| for bank i
at time t which is the absolute value of the défeze between the observed stock returarRi

the expected (normal) retuRy generated by a market model.
AlRi,tl = |Ri,t - Ri,tl (1)

The normal return is defined as the return thatld/be expected if the event did not take place.
To determine it, we estimate the market model @siaily returns) over 200 trading days

window (consistent with Weston et al. (2004) suggestimh @revious research).

The market model: Rit= o + Bi.Rm).t + €it (2)
The estimated model: Ri=a+p (Rmi).0) (3)
With:

Ri.t = log(---L) (4)

Pit-1
Rm(), t = Iog(m) (5)
Pma), t -1

Where:

Rit is the daily stock return of bank i, on day t &« the daily country-specific market return
of bank i's country, on day t.iPs the daily stock price of bank i, on day t wheq is the

daily country-specific market price of bank i's ctnynon day t.

The 200-day window goes from t-230 to #3where t is the event date to be tested.

22 Consistent with Petrella and Resti (2013).
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Then, for each bank i, we get the absolute cunudabnormal return|CAR;i|) by summing
the absolute abnormal returns over a relevant windmund the event date (t). Following
Petrella and Resti (2013) and Candelon and Sy (20d& focus on dive-day event window
including 2 days before the event day and 2 datgs tife event (t-2, t+2). According to Petrella
and Resti (2013)this is generally enough to be applied across ratibancements without
tampering with individual dates, as it incorporabegh the risk of a news leak before the
announcement and the possibility that investorstrdawly as the implications of the news are
properly digested. In addition, we also compute(J8AR;i|) on the event window (t-2, t-1) and

(t, t+2) in order to decompose and get a cleagoniof the whole event window.

Finally, we calculate the average absolute cunudadbnormal return for each group (i.e. the
group of tested banks, the group of non-tested$ani the group of all banks).

Average |CAR] is calculated as:

ZN |CARI|
Averagf€AR| = S=1—— (6)

Where N is the number of banks in the consideredmr

To test the significance of the averd@AR|, we cannot use the standard event study test
statistics because it null hypothesis is that amabreturns are equal to zero while in our case,

we are sure that the averd@AR| is positive (insofar as each badARi| is positive).

So, for each test, we assess the significance erage|CAR| during the event windows by
comparing it to the averag€AR| over the pre-event period (estimation perfddndeed, if
the results released in the stress test are ditfém@m the markets’ expectations, the reactions
of investors on the event date would be signifiyadifferent from their reactions before the

event (during the estimation period).

To evaluate whether an averdGAR| (on an event window) differs significantly frons ipre-

event value, we use two different statistic tests:

= The first one is a basit-testof the difference in means between the ey€AR| and

the pre-event values.

23The average value of |CAR| over the estimatioiodés computed as: the sum of the {fdRiring the estimation
period (200 days), divided by 200 multiplied'®§ for the “X” days event windowX € {2; 3; 5}.
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= The second statistic test is tiMilcoxon rank sum testThis test is a non-parametric
test and, unlike the t-test, does not requiredutiaerlying populations to be normally
distributed.
According to Karpoff (1986), informational eventHeat trading volume. In other words,
trading volume can increase if the information ahed are relevant for investors (i.e. different
from their prior expectations). So, like |CAR|, afod each group, we try to measure (in
percentag®) the average cumulative abnormal trading volumerothe different event

windows.

Therefore, we compute the abnormal trading voluAMé;f for bank i at time t which is the
difference between the observed trading volumeahd the expected trading volume B(V

given market-wide trading volume, all them normediby shares outstanding.
AY = Vit - E(V) (7)

To obtain the expected trading volume, we regrash dank’s daily trading volume on daily
market trading volunté:

The model: Volit = 0o + o1 VOlmarkett + Eit (8)
The estimated model: \751“ = o + &1 VOlmarket t 9)
With:

Voli: : Number of shares traded by bank i, on day deidiby the number of shares outstanding

on the same day.

Volwarket,t : TOtal number of shares traded in the Index gntdivided by the number of shares

outstanding in the index on the same day.

The model is estimated (using daily data) over @ t2@ding day window which goes from t-
230 to t-31, where t is the event date to be tested

Then, for each bank i, we compute the Cumulativeoahbal trading volume (CAVi) which is
the sum of abnormal trading volume over the fivg-daent window (t-2, t+2). Here also, we
compute the CAVi on the event window (t-2, t-1) ghd+2).

24 Volumes are normalized by shares outstanding.

25 Here also, we use country-specific market volumes.
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Finally, for each group, we sum the CAVi and divitie result by the number of banks in the
group. As we test that if the trading CAVi is sifgeantly different from zero, we consider the
statistic developed by Patell (1976). The statistadjusted by Kolari and Pynnonen (2010) in

order to handle clustering problems. Thus, we bheeatjusted statistics:

. SCAW/N
JLg =D (Lo = Dy1+(N -2 (10)

With:

SCAV : is the average standardized cumulative abnoraiahve.

N . is the number of banks

Les . is the length of the estimation period.

r . is the average cross-correlation ofdsgmation period residuals.

1.1.1. Cross-section model
To investigate whether the financial market redifferently according the degree of opacity

of banks, we estimate the following model:
|CAR|tor SCAVt = a + f x SYNG; + p(Bank characteristicg) + &it (11)

From EQ.(11), “SYNG” is the stock price synchronicity of bank i at &m and “Bank
characteristigg’ is a set of observable characteristics of baaktime t.

To examine empirically whether the financial mantezicts differently according the degree of
banks’ opacity, we consider as an opacity meas@stbck price synchronicity “R?’” where R?
is the coefficient of determination from the samekeaamodel regression presented in Eq.2:
Rit= ai + Bi.Rmgp)t + &it. Indeed, greater transparency and more completdateon of firm-

specific information (lower opacity) is associatathviower R2.

However, because?® bounded within the interval [0, 1], we follow Mk, Yeung, and Yu
(2000), Piotroski and Roulstone (2004), Xing andi&rson (2010) and Soedarmono and Tarazi
(2013) by applying to it a logistic transformatidtlence, as opacity measure we will use the

variable:
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RZ
)
1- R? (12)We

also want to make two clarifications here: firsg @astimate the market model (from which we

SYNC =log(

compute the R?) using a 1-year rolling windows frbfin t being the event date to be tested,;
second, concerning the daily market returp@kj, we no longer considered a country-specific
stock market index but a bank index. By doing this, measure the bank opacity basis on a
banking sector index. Therefore, for the Euro Anga,consider the EURO STOXX Banks
Price EUR index (SX7E Index) and for the U.S., wasider the Dow Jones US Total Market
Banks Index (DJUSBK Index).

2.3.2.2.  Summary statistics

Table 2 shows the detailed descriptive statisticallovariables and for the full sample. Some
of these variables showed highly skewed and heawy distribution, thus suggesting the
presence of outliers. To manage this issue, instéadrop the observations identified as
outliers, we rather winsorize these variables atiqdar percentiles (the extreme values are
replaced by specified percentil&s)

In Table 3, we present the pairwise correlationom@gnregressors. As we can see, the
correlations between some regressors are clos® tor @.6 but it will not cause us problems

because we ensure that multicollinearity issuegkepéunder control. This is confirmed by the

Variance Inflation Factors (VIFs) analysis (Liao aralliant, 2012; Miles, 2014) presented in

Table 4.

26 We winsorize each non-normal variable separabglyghoosing the best percentiles for each of them.
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Table 2: Definition of all variables and descriptivestatistics of the full sample.

Variables Obs.

Definition Mean Std. Dev. Min Max
[CAR| 480 Absolute Cumulative Abnormal Returns 0.0492 &102 0.0131 0.119
SCAV 480 Standardized Cumulative Abnormal Volume 04 0.006521 -0.011402 0.017288
SYNC 480 Bank Stock Price Synchronicity -0.756 1.149 -4.150 0.725
Cl 450 Ratio of Cost to Income (%) 60.98 13.43 22.12 1275
ROAA 452  Return On Average Assets (%) 0.683 0.541 -0.800 1.970
NIM 452  Net Interest Margin (%) 2.526 1.239 0.520 6.140
LIQ 450 Ratio of Liquid Assets to Customer And Shicetm Funds (%) 20.96 21.40 1.840 93.83
EQNL 450 Ratio of Equity To Net Loans (%) 16.33 7.210 7.590 35.11
PBV 431 Ratio of Price To Book Value - close 1.010 55@. 0.0400 2.670
NPL 402 Ratio of Impaired Loans (NPLs) to Gross L) 3.928 3.918 0.370 14.60
TOTRISK 480 Stock Total Risk 0.000304  0.000193 7.53e-05  0.000791
DENS 313 Ratio of RWA To Total Assets (RWA densityapt 7.363 1.993 3.842 12.41
Sources: Authors’ calculation.
Table 3: Pairwise correlations among regressors.
SYNC Cl ROAA NIM LIQ EQNL PBV NPL GRISK LEV

SYNC 1

Cl 0.1314 1

ROAA 0.1429 -0.4579 1

NIM 0.0928 -0.0963 0.3856 1

LIQ 0.0495 0.2365 -0.3057 -0.4309 1

EQNL 0.2462  0.1577 0.3060 0.2245 0.2390 1

PBV 0.2377 -0.1290 0.5128 0.2552 -0.0915 0.2079 1

NPL -0.0994 0.0252 -0.4292 0.0740 0.1434 -0.1405 -0.2660 1

TOTRISK 0.0892 0.2276 -0.4170 0.0665 0.1243 -0.0884 -0.2517 0.5280

DENS -0.0115 -0.0628 -0.3466 -0.0794 -0.1682 -0.6079 -0.2658 0.2014 0.3326 1

Sources: Authors’ calculation.

Note: SYNC is the bank stock price synchronicity. Cl is th#o of cost to income. ROAA is the returns onrage assets.
NIM is the net interest margin. LIQ is the ratioliofuid assets to customer and short term fundSNIE@ the ratio of equity
to net loans. PBV is the ratio of price to bookuealNPL is the ratio of impaired loans to gross®a OTRISK is the stock
total risk. DENS is the ratio of risk weighted asdg®e total assets.
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Table 4: Collingty Diagnostics

Variable VIF SQRT VIF  Tolerance R-Squared
SYNC 1.17 1.08 0.8567 0.1433
Cl 1.69 1.30 0.5905 0.4095
ROAA 3.71 1.93 0.2696 0.7304
NIM 1.87 1.37 0.5358 0.4642
LIQ 1.72 1.31 0.5813 0.4187
EQNL 2.62 1.62 0.3824 0.6176
PBV 1.70 1.30 0.5898 0.4102
NPL 1.82 1.35 0.5491 0.4509
TOTRISK 1.93 1.39 0.5183 0.4817
DENS 1.89 1.37 0.5291 0.4709
Mean VIF 2.01

Sources: Authors’czddtion.

Note: SYNC is the bank stock price synchronicity. Cl is the ratio of cost to income.
ROAA is the returns on average assets. NIM is the net interest margin. LIQ is the
ratio of liquid assets to customer and short term funds. EQNL is the ratio of equity
to net loans. PBV is the ratio of price to book value. NPL is the ratio of impaired
loans to gross loans. TOTRISK is the stock total risk. DENS is the ratio of risk
weighted assets to total assets.

2.4. Empirical results

In this section, we study whether the financialkeareaction to banking stress test information
differs according to the opacity level of bankss e conduct this study on two stages, we first
present the market participants’ reactions to tifeerént stress test results’ disclosure.
Secondly, we estimate different linear regressadmsdividual bank’s |CAR| and SCAV on the

chosen opacity variable and some control variables.

2.4.1. Financial market’s response to the stress tests aoancements

Table 5 presents stock market reactions to stessts tesults’ disclosure for Europe and U.S.
banks. In the case of European banks, the pretsesuidow ((-2, -1)) shows that the average
|CAR| is not significantly different from its present values (the average |CAR| estimated over
the estimation window) both for the 2011 and 2Qidss test, either for tested banks’ group or
non-tested banks’ one. However, when we considerréisults window ((0, +2)) we find
significant reactions. Indeed, either in 2011 ot£Mot only the group of tested banks show a
significant increase in its average |CAR| (compa&oetie pre-event values), but also the group
of non-tested banks. Nevertheless, the increage dével of tested banks’ group is generally
stronger, meaning that investors’ reaction is highethese banks than for non-tested banks.

70



Chapter 2: Bank opacity and market reaction toleggry stress tests

Indeed, in 2011, considering the tested banks’ grthe variation in average |CAR| increases
from a non-significant -10 bps (before the discteguo 200 bps, significant at 1% level.
Considering the non-tested banks’ group, this tianaincreases from 20 bps (also non-
significant) to 90 bps, significant at 5% level.eT$ame situation could be observed during the
next exercise (in 2014) where tested banks andested banks show respectively, a variation
of 160 and 70 bps (all significant at 5% level)tbe results disclosure window while before
the disclosure, the two group of banks show nonisagnt abnormal reactions. Considering
the overall sample of banks, the variation in agerfCAR| increases from a non-significant 10
bps (before the disclosure) to a significant 126 @@t 1% level) after the disclosure in 2011
while in 2014 it increases from a non-significaftldps to a significant 100 bps (significant at
1% level also). Over the entire window (-2, +2) thariation in average |CAR] is almost the
same for the two stress tests exercises (130lmpsthe 2011 one is more significant (1% level)
than the one of 2014 (5% level), thus suggestiagftr the two stress tests, the market reaction
after the disclosure outperforms the market readtfore the disclosure. These findings show
that the two European Union wide stress tests geavhew relevant information to financial
markets, not only about tested banks’ situatiorn, ddso about non-tested banks’ situation.
Furthermore, we remark that the reactions are high2011 than in 2014. Indeed, the year
2011 was a period during which Europe faced tativereign debt crisis and a great uncertainty
about banks’ financial health was in mind of fini@henarkets’ participants. The conduct of the
stress test brought some clarifications about Bamids exposure and reassure investors. In
2014, although the sovereign debt crisis was passguificant reaction is found showing that

stress tests also have their interest in calm gerio

In one hand, these results show that in Europeketsare not able to anticipate stress tests’
output, thus highlighting the idea of greater bawkgqueness prior to the results’ disclosure.
This is proved by the sudden significant reactiérthe market when it receives the new

information about banks’ situation. We thereforguar that these two EU-wide exercises have

weakened banks’ opacity.

On the other hand, we also argue that EU-widestesss provided information about the whole
banking system, in contrary to the conclusions thleo studies (Petrella and Resti, 2013,
Candelon and Sy, 2015) which find that only infotimaabout stress tested banks are provided
by the tests. So, the European stress tests dedreaspacity of the whole banking system, not

only the tested banks’ opacity. These results ansistent with Flannery et al. (2015) findings.
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In United States, the results found is differeonfrthose found in Europe. Indeed, in 2013,
considering the tested banks’ group, we did nohtifie any significant change in average
|CAR|, whatever the window. For the non-tested bagioup, when we consider the window
prior to the results disclosure date, the variatiomverage |CAR| is not significant while it
experienced a significant decrease of 40 bps owthdow of the results disclosure. A similar
result is found on the sample of the overall bahk2015, the variation in average |[CAR| has
evolved from a non-significant -10 bps to a sigraht 130 bps after the disclosure (1% level)
for the tested banks’ group. This strong markettiea is confirmed by the significant variation
of 120 bps (also at 1% level) obtained if we coesttie entire event window (-2, +2). However,
concerning the non-tested banks, the variatiovanage |CAR| is significant not only after the
disclosure, but also before. Indeed, it evolvedhfsignificant -60 bps to a significant 90 bps
(both at a 1% level). Considering the overall basdsiple, we identified significant variation,

whatever the window.

Based on these empirical results, we deduct thatfittancial market participants have
anticipated the 2013 DFAST's results, thus expiajrthe absence of reactions on the results
disclosure date for tested banks. Neverthelessghserve some information revelation about
non-tested banks; this could be explained by ttietfet the information disclosed by the stress
test could reveal that these banks have some commgaevith tested banks in interbank market
for example. Hence, the information disclosed leygtress test (on tested banks) could affect
the non-tested banks. In sum, we argue that ti8 2Rercise did not provide new relevant
information to the market about the tested bankeason. We therefore assume that these
information provided by the test were (at leastiplly) already valued in markets prices.

The 2015 exercise was more informative, eithertésted banks or for non-tested banks. It
provided new relevant information to investors alibe 100 considered US banks’ situation,
thus generating a significant reaction from the kaa(reaction reflected by the substantial
increases in abnormal returns). We therefore atbat in US, markets were not able to
anticipate the 2015 stress test results, thusibigitg the fact that before the disclosure, banks
might be more opaque. This conclusion is sustamethe sudden significant reaction of the
US market when it receives the new information al@nks’ situation. We therefore argue
that unlike the 2013 exercise, the 2015 DFAST leasiced all the banking system opacity.

Indeed, it reduced not only the tested banks’ dpalout also the non-tested banks’ one.

Comparing these different findings (E.U. & U.S.g wonclude that US banking system appear
to be less opaque than European banking systeothén words, globally, the market was less
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“surprised” after the tests results’ disclosureshia U.S. than in Europe. Indeed, in US, only
the 2015 DFAST provided new relevant informatiothte market whereas in Europe, the two
tests provided relevant information. On anothee g@&hd it is important to highlight it), the
amplitude of market reactions is generally moreartgmt in Europe than in US thus suggesting
that US investors might be more informed on bafiksncial health than European ones. For
example, considering overall US banks over theremiindow, when in 2013 we did not
identify any significant reaction from the markiet,2015 we detect a significant increase (50
bps) in abnormal returns. In Europe, the markettrea is more remarkable. Considering also
the overall sample of banks over the entire windeach of the two tests generates a strong and
significant reaction from the market (around 138)apeaning the fact that European banking
system might be more opaque than US banking syJteenhigh reaction of European financial
markets could mean also that the need of informasdhigher in Europe than in the U.S. It
could express also the fact European stress testsrhore detailed information to the financial

market than US ones.
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Table 5: European and US Banks’ stock market reactin to the Europe and US stress
tests

|CAR| (-2,42) |CAR/ (-2,-1) |CAR/ (0,+2)

Group of banks #0bs T- Wil.- T- Wil.- T- Wil.-

Diff. test  test Diff. test  test Diff. test Test

2 All 156 0.013 0.006 0.065 0.001  0.493 0.064 0.012 0.001 0.031
0

1 Tested group 42 0.019 0.010 0.012 -0.001 0.728 0.162 0.020 0.000 0.000

Non- Tested group 114 0.011  0.066 0.483 0.002 0.379 0.138 0.009 0.033 0.677

2 All 156 0.012 0.016 0.045 0.002 0.241 0.379 0.010 0.004 0.065
0

‘1‘ Tested group 49 0.021  0.107 0.112 0.005 0.361 0.644 0.016 0.055 0.039

Non- Tested group 107 0.008 0.046 0.189 0.001 0.447 0.534 0.007 0.027 0.450

2 All 100 -0.004  0.129 0.000 -0.000 0.911 0.003 -0.004 0.012 0.000
0

:1)’ Tested group 17 0.003  0.599 0.890 0.003 0.261 0.705 -0.000 0.919 0.558

Non- Tested group 83 -0.005 0.062 0.000 -0.001  0.581 0.001 -0.004  0.006 0.000

2 All 100 0.005 0.009 0.052 -0.005 0.000 0.000 0.010 0.000 0.000
0

; Tested group 23 0.012  0.000 0.000 -0.001  0.628 0.135 0.013 0.000 0.000

Non- Tested group 77 0.002 0.231 0.767 -0.006 0.000 0.000 0.009 0.000 0.000

Sources: Authors’ calculation.

Note: This table reports the different groups afksa the number of observations, the differencéf.(0ietween the average
|CAR] (estimated over the event windows (-2, +2), {1) and (0, +2)) and the average |CAR| estichateer the pre-event
period. Because we cannot use the standard evelyt sttistic tests to check whether an average |GA&gnificant or not
during an event window, we therefore judged of significance by assessing whether the average |©X& the event
window differs significantly from the average |CA®RJer the pre-event period. Hence, Diff. is thdedénce between these
two average |CAR| and to evaluate its significaneeuse two different statistic tests. The firse @a basic T-test (which is
a parametric test) and the second statistic téiséigVilcoxon rank sum test (Wil.-test) which is@-parametric test; it is their
p-values which are reported in this table.

In the same way that stock prices react to newmnétion, according to Karpoff (1986), trading
volume also can change if the information publisheel relevant for investors (i.e. different

from their prior expectations). Hence, we alsottrydentify whether there are abnormal and
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significant changes in trading volumes after thess tests’ results disclosure (in order to

support our above findings). Results are presentédble 6.

It stands out from our results that changes in abhabtrading volumes are much less intense

than changes in abnormal stocks returns.

In Europe, the 2011 stress test exercise showsaiigt tested banks’ group presents a
significant increase in abnormal volumes. Considgfanks as a whole, we did not find
significant abnormal trading volumes. In 2014erthe results disclosure, the non-tested banks
group experienced a significant decrease in abramading volumes while the tested banks

benefit a positive trading volume.

Hence we can conclude that these outcomes jusalpadonfirm our above results related to
|[CAR|: the 2011 and 2014 EU-wide stress tests lgfjpavided new relevant information to

investors concerning not only the tested banksiasibn, but also the non-tested banks’
situation thus generating significant changesaditrg volume, either at the level of these two

groups (2014), or at the level of one group (2011).

In US, for the two DFAST, there is no significattnarmal trading volume (non-significant
average SCAV) before the disclosure, either faetébanks or non-tested banks. But after the
disclosure, we find significant abnormal tradinduoes. Indeed, for the 2015 DFAST, we find
a significant increase in tested banks’ group ayer&CAV after the stress test results
disclosure. At the same time, non-tested bankspgateo experience a significant change in its
abnormal volume, but in the inverse direction. Ehesssults are a confirmation of our previous
findings concerning the 2015 DFAST because sigmifiCAR| are also found both for tested
and non-tested banks. In 2013, considering theedebtinks, the average SCAV is not
significant whatever the window considered. Theesagsults is found in case of stock prices’
abnormal reactions. When we consider the non-tdsieéls, the abnormal trading volume is

significant thus supporting the significant abnokrstack price reaction found previously.

The results found show that the stress test newadtmot only the stock prices, but also the

trading volumes; it is consistent with the literafs findings.
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Table 6: European and US Banks’ abnormal trading vlume change due to Europe and
US stress tests

SCAV(-2,+2) SCAV(-2,-1) SCAV(0,+2)
Group of banks
#0bs Avg. T-Patell Avg. T-Patell Avg. T-Patell
E| 2 All 156 0.11 0.26 0.02 0.85 0.13 0.19
0
ujl1 Tested group 42 0.67%** 0.00 0.42%* 0.03 0.53%** 0.01
1
R
Non- Tested group 114 -0.10 0.36 -0.13 0.23 -0.02 0.83
()
2 All 156 -0.18 0.13 -0.20%* 0.09 -0.08 0.53
Pl O
‘11 Tested group 49 0.54x** 0.01 0.11 0.61 0.61%%* 0.01
E
Non- Tested group 107 -0.52%%* 0.00 -0.34%** 0.01 -0.39%** 0.00
2 All 100 1.24%%* 0.00 0.20 0.39 1.45%%+% 0.00
0
U ; Tested group 17 0.41 0.35 0.45 0.30 0.17 0.70
S Non- Tested group 83 1.41%%* 0.00 0.14 0.56 1.71%%* 0.00
2 All 100 -0.19 0.39 -0.14 0.54 -0.14 0.54
Al O
; Tested group 23 0.55 0.21 -0.15 0.73 0.83% 0.06
Non- Tested group 77 -0.41%* 0.10 -0.13 0.60 -0.43% 0.09

Sources: Authors’ calculation.

Note: This table reports the different groups ofiksa the number of observations, the average stdizdd cumulative
abnormal volume (SCAV) estimated over the eventwims (-2, +2), (-2, -1) and (0, +2). Then, in orteevaluate whether
an average SCAV is significantly different from aewe consider the statistic developed by Pat@V6) and adjusted by
Kolari and Pynnonen (2010). This table reportsefeee, for each event window and for each group pivalue of this test.
* ** o+ indicate respectively significance at 208, 5% and 1% levels.

These financial markets’ reactions show that sties¢s announcements bring relevant

information to market participants. To investigdtéheir reactions are different according to

banks’ opacity level, we proceed to a cross-sectgression of the markets’ reactions.
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2.4.2. Markets’ reactions and banks’ opacity

Do investors’ reactions to stress tests’ announogsraiffer according to banks’ opacity level?
We try to respond to this question by estimatirg fBAR| and SCAV basis on the five days
event window ((-2, +2)) over opacity and some aantariables. As we want to know the effect
of the opacity level on the financial market reaisti, we did the linear regression on different
sample according to the degree of banks’ opacity.céhduct first an estimation on the whole
sample, then on the sample of less opaque bankéireily on the sample of more opaque
banks. We distinguish less and more opaque barsisdgoan the values of the variable SYNC
related to the 2011 stress test (for Europe baakd)the 2013 stress test (for US banks).
Considering the resulting median value of SYNC,liaaks whose SYNC value is inferior to
the median value (i.e. -0.1521) are considereti@akess opaque banks and inversely, the banks
whose SYNC value is higher than the median valaecansidered as the more opaque banks.

The regression results are presented in Table 7.

Considering the whole sample estimation in Tablehg, SYNC effect on |CAR]| is not
significant while we find a significant and poséicoefficient effect for SCAV. This positive
and significant effect on SCAV means that during slress test results disclosure, the trading
volume of a bank increase with its opacity. Thdedédntiation between the less opaque and
more opaque banks gives non-significant effectYdflS on SCAV for the two groups of banks
meaning that the increase in the trading volunm®tselated to the degree of banks’ opacity.
Whatever the opacity degree (less opaque or ma@gus), the bank benefitted from a positive
effect on the trading volume. Furthermore, we réntlaat the adjusted R2 of the SCAV models
are very low compared to the one of | CAR| modelanimg that the | CAR| are more susceptible

to capture the banks’ characteristics effect inarpg markets’ reactions.
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Table 7: Linear regression of market’s reactions osr opacity and control variables.

|CAR| SCAV
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Variables All banks Less opaque More opaque All banks Less opaque More opaque
Opacity
SYNC -0.000682 0.00601** -0.0206*** 0.00143*** 000288 0.00115
(0.00158) (0.00235) (0.00767) (0.000345) (0.0@)55 (0.00285)
Liquidity
LIQ 0.000170** 0.000363** 8.04e-05 6.07e-06 3.4Be- -2.89e-05
(8.37e-05) (0.000181) (0.000104) (2.82e-05) (8:6%) (4.09e-05)
NPL 0.00172*** 0.00140** 0.00181*** 0.000121 -2.8305 0.000245
(0.000446) (0.000578) (0.000642) (0.000124) (012m) (0.000268)
Efficiency
Cl 0.000532*** 0.000696*** 0.000380* -1.76e-05 1895 -2.69e-05
(0.000150) (0.000204) (0.000214) (3.98e-05) (@-93) (8.20e-05)
ROAA 0.0124** 0.0261*** 0.0118** 0.00171 0.00186 215
(0.00487) (0.00677) (0.00482) (0.00131) (0.00120) (0.00236)
NIM -0.00315** -0.00117 -0.00511* -0.000566 0.0001 -0.00173*
(0.00150) (0.00207) (0.00203) (0.000471) (0.08064  (0.000823)
PBV -0.00267 -0.0119%** -0.00669 0.000430 0.00151 -0.000245
(0.00316) (0.00430) (0.00533) (0.000973) (0.00111 (0.00215)
Leverage
EQNL -0.000739*** -0.000974* -0.000492 -0.000186* -0.000337*** -0.000116
(0.000284) (0.000567) (0.000343) (0.000107) (0111) (0.000157)
Risk
TOTRISK 51.89*** 74.60%** 33.10*** 5.028 4.266 5.3%
(9.752) (15.75) (12.55) (3.221) (3.204) (5.728)
DENS 0.00153 0.00359** 0.000222 -0.000176 -0.08029 -0.000242
(0.00101) (0.00148) (0.00112) (0.000280) (0.0@)28 (0.000415)
Constant -0.00784 -0.0317 0.0263 0.00497 0.000406 .00901
(0.0153) (0.0219) (0.0197) (0.00405) (0.00351) .00069)
Obs. 262 111 151 262 111 151
Adjusted R2 0.34993 0. 47197 0. 35681 0. 04682 5840 0. 02802

Sources: Authors’ calculation.

Note: This table reports linear regressions of mkreactions over opacity and some control véegbin each of these
regressions, standard errors are estimated useniguber-White sandwich estimators (hence we havestostandard errors).
Such robust standard errors can deal with a caleaf minor concerns about failure to meet assiongt such as minor
problems about normality, heteroscedasticity, anes®bservations that exhibit large residuals, Egeror influence. The
dependent variab€AR|is the absolute value of the cumulative abnorntalrns calculated over five days’ event window ((-
2, +2)). The dependent variable SCAV is the staridaddcumulative abnormal trading volume calculadedr five days’
event window ((-2, +2)). The opacity (independesatiable is SYNC, which represents the bank stomepmynchronicity. As
control variables, CI represents the ratio of cosntome; ROAA is the returns on average assets; NIiie net interest
margin; LIQ is the ratio of liquid assets to cusesrand short term funds; EQNL is the ratio of egtotnet loans; PBV is the
ratio of price to book value; NPL is the ratio ofgaired loans to gross loans; TOTRISK is the stotd tisk; DENS is the
ratio of risk weighted assets to total assets. ddtenations are done considering the whole sanfbamks All banks), the
sample ofess opaque bankand the sample ofiore opaque bankdNe distinguish less and more opaque banks basitige
values of the variable SYNC related to the 2011ssttest (for Europe banks) and the 2013 stresqftestJS banks).
Considering the resulting median value of SYNC, taekis whose SYNC value is inferior to the median @dle. -0.1521)
are considered as the less opaque banks and ilyyvetse banks whose SYNC value is higher than thdiamevalue are
considered as the more opaque banks. Robust stagidlard are in parenthesis. *, **, *** indicate petively significance
at 10%, 5% and 1% levels.
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Although the SYNC variable is not significant ore tiwhole sample of the |[CAR| model, the
samples of less opaque and more opaque banksdhglsignificant but opposite results.
Therefore, the non-significant results on the wisalmple could be explain by the fact that the
opposite effects of the two sub-samples cancel ety when we consider the global sample.
The positive and significant (at 5% level) coetiti of SYNC on the sample of less opaque
banks suggest that for these banks, investorstterehct highly (weakly) for banks that have
high (low) opacity level. When we consider the skmgf more opaque banks, the SYNC'’s
coefficient is significant (at 1% level) but negati the market reaction is weak (high) when
the bank is highly (weakly) opague. One can expwatthe investors’ reaction be higher for
the highly opaque banks because of the transpatenaght by stress tests results’ disclosure.
Indeed, investors would re-valuate banks stockepriby taking into account the new
information brought by stress tests. Our findinggasts that this hypothesis is valid only when
the opacity of the bank is not at a high degreés ¢buld be explained by the fact that the stress
test did not bring enough transparency to caude migrket reaction on banks with high level
opacity.

To extend the analysis, we take account in thenesion the fact that the bank participated or
not to the stress test exercise in order to chetisi consideration will affect the results found
in Table 7. So, we include in the original modedtanmy variable equal to 1 if the bank is
tested and O otherwise. Thus, each explanatorablarin the model is interacted with the
dummy variable. Considering the results found ibl&a/, one could expect in this case that
the opacity variable gets higher positive effece@mng higher positive reaction) for tested
banks (compared to non-tested banks) becauséoit teese banks that the stress test results
are released. The coefficient associated to SYNKabie 8 is considered as the marginal effect
of SYNC on the dependent variable when we are erséimple of non-tested banks while for
tested banks, the marginal effect is the sum ofSMBIC’s coefficient and of the coefficient
associated to the interaction of SYNC with the dymwariable indicating if the bank
participates or not to the stress test (stressdymivig also report in Table 8 the significance

test of the tested banks marginal effect.
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Table 8: Linear regression of market's reactions oer opacity and control variables

including stress test participating dummy variable.

|CAR| SCAV
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Variables Less More Less More
All banks opaque opaque All banks opaque opaque
stressdummy -0.0206 0.0545 -0.0192 0.00795 0.0189 -0.00102
(0.0327) (0.118) (0.0450) (0.00902) (0.0180) (0.0171)
Opacity
SYNC 0.00207 0.00553* -0.0446** 0.00113*** 0.000368 -0.00340
(0.00224) (0.00282) (0.0169) (0.000427) (0.000800) (0.00504)
SYNCx stressdummy -0.00293 0.000805 0.0352* 0.00104 4.61e-05 0.00767
(0.00382) (0.00539) (0.0191) (0.000980) (0.00152) (0.00609)
SYNC + SYNCx stresdummy  -0.00086 0.00634 -0.0094 0.00217** 0.00041 0.00427
Liquidity
LIQ 0.000330**  0.000439* 0.000353** 6.89e-05* 4.10e-05 5.32e-05
(0.000140) (0.000247) (0.000178) (3.67e-05) (3.61e-05) (6.40e-05)
LIQ x stressdummy -0.000220 -8.94e-05 -0.000326 -0.000157*** -8.46e-06 -0.000153*
(0.000184) (0.000600) (0.000221) (5.84e-05) (9.64e-05) (8.36e-05)
NPL 0.00201**  0.00159** 0.00415*** 6.24e-05 -2.40e-05 3.61e-05
(0.000635) (0.000737) (0.00145) (0.000123) (0.000190) (0.000481)
NPLx stressdummy -0.00117 -0.000642 -0.00288* -0.000201 0.000214 -0.000160
(0.000959) (0.00209) (0.00164) (0.000308) (0.000462) (0.000616)
Efficiency
Cl 0.000224 0.000501 0.000122 -1.02e-05 -1.45e-05 1.75e-05
(0.000267) (0.000356) (0.000303) (6.07e-05) (4.94e-05) (0.000106)
Clx stressdummy 0.000625* 0.000691 0.000590 -4.53e-05 -2.55e-05 -7.31e-06
(0.000330) (0.000489) (0.000421) (8.63e-05) (9.62e-05) (0.000158)
ROAA 0.0114* 0.0226*** 0.0129** 0.00386*** 0.00123 0.00777**
(0.00662) (0.00791) (0.00621) (0.00146) (0.00131) (0.00259)
ROAA x stressdummy -0.000597 0.0216 -0.00477 -0.00784** 0.00276 -0.0129%***
(0.0117) (0.0246) (0.0109) (0.00305) (0.00422) (0.00480)
NIM -0.00224 -0.00117 0.000262 -0.000120 0.000513 -0.00150
(0.00207) (0.00261) (0.00393) (0.000527) (0.000861) (0.00123)
NIM x stressdummy -0.000426 0.00713 -0.00371 -0.000341 0.00269 0.00117
(0.00348) (0.0108) (0.00478) (0.00112) (0.00234) (0.00187)
PBV -0.00319 -0.00972** 0.00146 -0.000103 0.00193 -0.00476
(0.00384) (0.00467) (0.00792) (0.00116) (0.00129) (0.00295)
PBVx stressdummy -0.00132 -0.0288 -0.00754 0.00456* -0.00801* 0.0117**
(0.00712) (0.0256) (0.0108) (0.00264) (0.00446) (0.00464)
Leverage
EQNL -0.000907* -0.000988 -0.000689 -0.000297*  -0.000321** -0.000305
(0.000475) (0.000720) (0.000870) (0.000120) (0.000123) (0.000264)
EQNLx stressdummy -0.000386 -0.00386 -1.14e-05 0.000299 -0.000972 0.000232
(0.000625) (0.00439) (0.000949) (0.000193) (0.000694) (0.000325)
Risk
TOTRISK 62.52%** 76.47** 22.14 2.300 2.307 -4.302
(14.06) (17.87) (29.26) (3.679) (3.274) (10.98)
TOTRISKx stressdummy -23.77 -61.49 16.89 9.447 -0.666 17.96
(19.77) (57.99) (32.46) (7.133) (15.92) (13.30)
DENS 0.000675 0.00319 -0.000509 6.58e-05 -0.000380 0.000480
(0.00134) (0.00197) (0.00227) (0.000355) (0.000333) (0.000730)
DENSx stressdummy 0.000432 -0.00229 0.000838 -0.000731 -0.000504 -0.00135
(0.00228) (0.00523) (0.00280) (0.000554) (0.00102) (0.000903)
Constant 0.0154 -0.0200 0.0233 0.00164 0.00296 0.00658
(0.0252) (0.0332) (0.0392) (0.00592) (0.00448) (0.0141)
Obs. 262 111 151 262 111 151
Adjusted R2 0.36473 0.45654 0.38303 0.09228 0.00585 0.07189
Stressdummy YES YES YES YES YES YES
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Sources: Authors’ calculation.

Note: This table reports linear regressions of mrkreactions over opacity and some control véegmhin each of these
regressions, standard errors are estimated useniguber-White sandwich estimators (hence we havestostandard errors).
Such robust standard errors can deal with a c@leaif minor concerns about failure to meet assionpt such as minor
problems about normality, heteroscedasticity, anes@bservations that exhibit large residuals, geror influence. The
dependent variabl€AR|is the absolute value of the cumulative abnorntalrns calculated over five days’ event window ((-
2, +2)). The dependent variable SCAV is the staridaddcumulative abnormal trading volume calculadedr five days’
event window ((-2, +2)). The opacity (independeatiable is SYNC, which represents the bank stomegmynchronicity. As
control variables, CI represents the ratio of cosntome; ROAA is the returns on average assets; NIiie net interest
margin; LIQ is the ratio of liquid assets to cuserand short term funds; EQNL is the ratio of egtotnet loans; PBV is the
ratio of price to book value; NPL is the ratio ofgaired loans to gross loans; TOTRISK is the stotd trisk; DENS is the
ratio of risk weighted assets to total assets.sSthemmy is a variable equal to 1 if the bank pipdied to the stress test and
equal to 0 if the bank do not participated to tiness test. The estimations are done consideragltiole sample of bankal{
bankg, the sample oess opaque bankand the sample ahore opaque banksNe distinguish less and more opaque banks
basing on the values of the variable SYNC relatetth¢c2011 stress test (for Europe banks) and th8 2@ess test (for US
banks). Considering the resulting median value dlSYthe banks whose SYNC value is inferior to the iaredalue (i.e. -
0.1521) are considered as the less opaque bankewadely, the banks whose SYNC value is highen tha median value
are considered as the more opaque banks. Robusasiarrors are in parenthesis. *, **, *** indicatespectively significance
at 10%, 5% and 1% levels.

The results in Table 8 are not significantly diéfiet from the previous results in Table 7 when
we consider the whole sample of banks. We remaidk thlat the including of stressdummy in
the model does not change the relation betweelCie| and SYNC. The coefficient of SYNC

is still positive for the less opaque banks andhtieg for more opaque banks meaning that the
results found in Table 7 is not affected by thd that the bank is tested or not. Furthermore,
the fact that the total marginal effect (SYNC + S¥1dtressdummy) is not significant means
that there is no different significant reactionvibetn tested and non-tested banks. This confirms
our previous results found when we analyzed theR[Gahich suggest that market participants

react globally without taking account if the baskested or not.

In addition, we investigate also if the countryyepnance of the bank will affect the effect of
opacity on market reactions according to the degfdmnks’ opacity. Thus, we create a new
dummy variable equal to 1 when the bank comes fomope and 0 otherwise (ctrydummy).

Each explanatory variable in the model is interhatéth the dummy variable as in the

estimation of Table 8.
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Table 9: Linear regression of market's reactions oer opacity and control variables
including country provenance dummy variable.

|CAR| SCAV
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Variables Less More Less More
All banks opaque opaque All banks opaque opaque
ctrydummy -0.0964** Omitted -0.0646 0.0121 Omitted 0.0240
(0.0356) (0.0528) (0.0166) (0.0223)
Opacity
SYNC -0.00310 0.220*** -0.00323 0.000764 0.219%** -0.00130
(0.00535) (0.0106) (0.0102) (0.000821) (0.00155) (0.00473)
SYNCx ctrydummy 0.00168 -0.213*** -0.0267* 0.000275 -0.219*** 0.00190
(0.00576) (0.00973) (0.0143) (0.000968) (0.00144) (0.00602)
SYNC + SYNCxctrydummy  -0.00142 0.007** -0.02993***  0.001039** 0 0.0006
Liquidity
LIQ 0.000169 -0.0150*+* 0.000145 6.98e-05 -0.0215%+* 4.68e-05
(0.000163) (0.00111) (0.000175)  (8.72e-05) (0.000163) (0.000105)
LIQ x ctrydummy 5.00e-05 0.0154*+* 6.33e-07 -6.88e-05 0.0215%+* -8.32e-05
(0.000199) (0.00117) (0.000260)  (9.35e-05) (0.000175) (0.000124)
NPL 0.00308* -0.114%* 0.00307 9.80e-05 -0.121%** 0.000342
(0.00180) (0.00590) (0.00222) (0.000705)  (0.000871) (0.000827)
NPLx ctrydummy -0.000933 0.115** 0.000132 0.000181 0.121%** -0.000409
(0.00191) (0.00593) (0.00241) (0.000725)  (0.000912) (0.000933)
Efficiency
Cl -9.65e-05 0.0200*** -0.000106 -4.72e-05 0.0191%+* -3.06e-05
(0.000237)  (0.000819) (0.000279) (0.000123)  (0.000127) (0.000148)
Clx ctrydummy 0.000772**  -0.0194** 0.000579 2.16e-05 -0.0191%* -6.61e-05
(0.000299)  (0.000917) (0.000439) (0.000131)  (0.000141) (0.000181)
ROAA -0.00281 0.0259*** -0.00394 0.00364 0.00146 0.00382
(0.00548) (0.00711) (0.00652) (0.00247) (0.00110) (0.00289)
ROAA x ctrydummy 0.0210* Omitted 0.0342*+* -0.00241 Omitted -0.00579
(0.00822) (0.0111) (0.00285) (0.00513)
NIM -0.000447 0.244%* -0.00102 0.000751 0.268*** -3.51e-05
(0.00194) (0.0122) (0.00247) (0.000935) (0.00177) (0.00108)
NIM x ctrydummy -0.00630* -0.246*** -0.0139*** -0.00227~* -0.269*** -0.00207
(0.00337) (0.0126) (0.00471) (0.00119) (0.00201) (0.00212)
PBV -0.00271 -0.140*** -0.000878 -0.000632 -0.104*** -0.00181
(0.00525) (0.00517) (0.00657) (0.00193) (0.000768) (0.00245)
PBVx ctrydummy 0.00107 0.128*** -0.00585 0.00138 0.106*** 0.000325
(0.00668) (0.00497) (0.0128) (0.00220) (0.00117) (0.00501)
Leverage
EQNL -0.000560  -0.0641** -0.000632 1.32e-05 -0.0651** 3.86e-05
(0.000618) (0.00415) (0.000672) (0.000318)  (0.000615) (0.000365)
EQNLx ctrydummy 1.70e-05 0.0630*** 0.000359 -0.000335 0.0649*+* -0.000373
(0.000769) (0.00384) (0.00106) (0.000346)  (0.000563) (0.000441)
Risk
TOTRISK 3.392 Omitted 6.192 0.226 Omitted -2.806
(14.61) (15.19) (8.108) (8.400)
TOTRISKx ctrydummy 56.50*** 81.96*** 45.35* 7.170 1.830 15.95
(20.04) (17.06) (24.00) (8.975) (3.530) (12.09)
DENS -0.00133 -0.0533*+* -0.00187 2.74e-05 -0.0620*** 0.000238
(0.00177) (0.00264) (0.00216) (0.000799)  (0.000408) (0.000997)
DENSx ctrydummy 0.00401* 0.0559*** 0.00248 -0.000558 0.0619*+* -0.00117
(0.00222) (0.00153) (0.00270) (0.000859)  (0.000249) (0.00112)
Constant 0.0647* -0.0183 0.0709* -0.00253 -0.000395 -0.000756
(0.0296) (0.0255) (0.0345) (0.0161) (0.00357) (0.0190)
Obs. 262 111 151 262 111 151
Adjusted R? 0. 36642 0.45491 0.38782 0.07024 0.28483 0.02614
Ctrydummy YES YES YES YES YES YES

Sources: Authors’ calculation.
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Note: This table reports linear regressions of mkreactions over opacity and some control véegbin each of these
regressions, standard errors are estimated usiniguber-White sandwich estimators (hence we havestostandard errors).
Such robust standard errors can deal with a c@leaif minor concerns about failure to meet assionpt such as minor
problems about normality, heteroscedasticity, anes@bservations that exhibit large residuals, geror influence. The
dependent variab€AR|is the absolute value of the cumulative abnorntalrns calculated over five days’ event window ((-
2, +2)). The dependent variable SCAV is the starideddcumulative abnormal trading volume calculatedr five days’
event window ((-2, +2)). The opacity (independeatiable is SYNC, which represents the bank stomegmynchronicity. As
control variables, ClI represents the ratio of cosghtome; ROAA is the returns on average assets; Niie net interest
margin; LIQ is the ratio of liquid assets to cuserand short term funds; EQNL is the ratio of egtotnet loans; PBV is the
ratio of price to book value; NPL is the ratio ofgaired loans to gross loans; TOTRISK is the stotd tisk; DENS is the
ratio of risk weighted assets to total assets. Qimymy is a dummy variable equal to 1 when the bamkes from Europe and
equal to 0 when the banks comes from the U.S. Stimations are done considering the whole samplanoks All banks),
the sample dkss opaque bankand the sample ofiore opaque banksNe distinguish less and more opaque banks basing
the values of the variable SYNC related to the 26itéss test (for Europe banks) and the 2013 stessgfor US banks).
Considering the resulting median value of SYNC, theks whose SYNC value is inferior to the median edle. -0.1521)
are considered as the less opaque banks and ilyvetse banks whose SYNC value is higher than thdiamevalue are
considered as the more opaque banks. Robust stagmlard are in parenthesis. *, **, *** indicate pectively significance
at 10%, 5% and 1% levels.

The results in Table 9 show that on the whole sarapbanks, the coefficient of SYNC is still
non-significant. When we consider the sub-sampiésss opaque and more opaque banks, the
SYNC's coefficients are opposed like results foumdable 7. For the less opaque banks, the
marginal effects are significant both for banksvir&urope and banks from the U.S., with a
higher effect for US banks. On the more opaque fiaskmple, the marginal effect is not
significant for banks from US while we find a sificant but negative effect for European
banks. When we analyze investors’ reactions ine€raband Table 6, we saw that European
banks are more opaque than US banks. So, eveartiae sample of more opaque banks the
marginal effect is negative, the fact that this givaal effect is significant means that financial
markets react significantly for banks whose opaisityigher (European banks).

These cross-sectional estimations show that ink&@steactions are affected by the degree of
bank opacity only when this bank opacity is notMagh. In this case, more the bank is opaque
and more investors’ reaction related to the banlksvis is high. Moreover, this result is not

affected by the fact that the bank is tested ortested or by the fact that the bank is from
Europe or the U.S.

2.5. Conclusion

In this paper, we studied whether investors’ rescto banks’ information disclosed on the
financial market is different according to the apadegree of these banks. As information, we
consider stress tests results’ disclosure sineetbieess tests are expected to bring transparency
about banks’ financial health and reduce their gpaBy first using an event study, we bring
evidence that market participants react signifilyaiat the stress tests announcements. Indeed,
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we find that the considered stress tests proviégsdnelevant information to the market about,
not only tested banks’ situation, but also nonewsbanks’ one; new information which
generated a significant reaction from the marketo®dly, we carried out a cross-sectional
regression in which we show that investors’ reawcisgositively related to the degree of banks’
opacity only when the opaqueness of the bank iatrhigh level. In contrast, when the opacity
of the bank is high, the market reaction tendsetolw.

This result suggests that stress tests do notlpctreduce the opacity of the banks that are
highly opaque. Hence, regulators should make moedfart to identify banks which are highly
opaque before releasing stress tests’ resultdféreint treatment could be done for these banks
in the disclosure process to better restore invgstonfidence on the financial market.
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Appendix:

Table Al: European tested banking institutionsuduig in our study sample

Participated to:

R L 2011 2014
N" Country Name of the institution EU-wide Stress test EU-wide Stress test
1 Austria Erste Group Bank AG Yes Yes
2 Austria Raiffeisen Bank International Yes Yes
3 Belgium KBC Groep NV Yes Yes
4 Belgium Dexia SA Yes Yes
5 Britain HSBC Holdings PLC Yes Yes
6 Britain Lloyds Banking Group PLC Yes Yes
7 Britain Barclays PLC Yes Yes
8 Britain Royal Bank of Scotland Group P Yes Yes
9 Cyprus Hellenic Bank PCL No Yes
10 Denmark Danske Bank A/S Yes Yes
11 Denmark Jyske Bank A/S Yes Yes
12 Denmark Sydbank A/S Yes Yes
13 France BNP Paribas SA Yes Yes
14 France Societe Generale SA Yes Yes
15 France Credit Agricole SA Yes Yes
16 Germany Deutsche Bank AG Yes Yes
17 Germany Commerzbank AG Yes Yes
18 Germany IKB Deutsche Industriebank AG No Yes
19 Greece Alpha Bank AE Yes Yes
20 Greece National Bank of Greece SA Yes Yes
21 Greece Eurobank Ergasias SA Yes Yes
22 Greece Piraeus Bank SA Yes Yes
23 Hungary OTP Bank PLC Yes Yes
24 Ireland Allied Irish Banks PLC Yes Yes
25 Ireland Permanent TSB Group Holdings P No Yes
26 ltaly Intesa Sanpaolo SpA Yes Yes
27 ltaly UniCredit SpA Yes Yes
28 ltaly Mediobanca SpA No Yes
29 ltaly Unione di Banche Italiane SpA Yes Yes
30 ltaly Banco Popolare SC Yes Yes
31 ltaly Banca Popolare delllEmilia Rom No Yes
32 ltaly Banca Monte dei Paschi di Sien Yes Yes
33 ltaly Banca Carige SpA No Yes
34 Malta Bank of Valletta PLC Yes Yes
35 Netherlands ING Groep NV Yes Yes
36 Norway DNB ASA Yes Yes
37 Poland Powszechna Kasa Oszczednosci B Yes Yes
38 Poland Bank BPH SA No Yes
39 Portugal Banco Comercial Portugues SA Yes Yes
40 Portugal Banco BPI SA Yes Yes
41 Spain Banco Santander SA Yes Yes
42 Spain Banco Bilbao Vizcaya Argentari Yes Yes
43 Spain Banco de Sabadell SA Yes Yes
44 Spain Bankinter SA Yes Yes
45 Spain Banco Popular Espanol SA Yes Yes
46 Sweden Nordea Bank AB Yes Yes
47 Sweden Svenska Handelsbanken AB Yes Yes
48 Sweden Swedbank AB Yes Yes
49 Sweden Skandinaviska Enskilda Banken Yes Yes
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Table A2: United-States tested banking institutimtéuding in our study sample

Participated to

N°  Country Name of the institution 2013 2015
DFA Stress test DFA Stress test
1 United States Bank of America Corp Yes Yes
2 United States BB&T Corp Yes Yes
3 United States Citigroup Inc Yes Yes
4 United States Comerica Inc No Yes
5 United States Fifth Third Bancorp Yes Yes
6 United States JPMorgan Chase & Co Yes Yes
7 United States KeyCorp Yes Yes
8 United States M&T Bank Corp No Yes
9 United States Regions Financial Corp Yes Yes
10 United States SunTrust Banks Inc Yes Yes
11 United States US Bancorp Yes Yes
12 United States Wells Fargo & Co Yes Yes
13 United States Zions Bancorporation No Yes
14 United States American Express Co Yes Yes
15 United States Capital One Financial Corp Yes Yes
16 United States Discover Financial Services No Yes
17 United States Goldman Sachs Group Inc/The Yes Yes
18 United States Huntington Bancshares Inc/OH No Yes
19 United States Morgan Stanley Yes Yes
20 United States Northern Trust Corp No Yes
21 United States PNC Financial Services Group Inc Yes Yes
22 United States State Street Corp Yes Yes
23 United States Bank of New York Mellon Corp Yes Yes
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CHAPTER 3

What is the information value of bank’s
stress testsAn investigation using banks’
bond split ratings
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3.1. Introduction

Banking sector is one of the most regulated secdiotee economy in order to protect debt
holders, especially depositors, and to preventesyst risk. Arguments supporting the
regulation of banks generally stem from asymmeatriormation which characterizes banks’
activities (Santos, 2001). Because of the high bapdcity, it may be difficult for market's
participants to correctly anticipate the performeaand evaluate the riskiness of banks. For this
reason, the role of credit rating agencies is aafpgcrucial for banks. Financial ratings hold
a key position in the financial market due to tignal they provide to investors. A strong
financial rating permits to a firm to get an easiecess to capital market with better conditions
and is a very useful signal for depositors, debtagulators, etc. However, financial ratings
have some inconsistencies identified in the litea{Shen et al., 2012). One of them is the fact
that the same firm can receive different level afings from several rating agencies
(Ederington, 1985; Beattie and Searle, 1992; Moo &totsky, 1993; Cantor and Packer,
1994) depending on how the agencies analyze pufiiccmation and especially private
information they manage to collect from rated fir@entrarily to the common agents on the
financial market, credit rating agencies have ghit access to private information. This ability
is facilitated by the cooperation from the issuasswell as their willingness to share even
confidential information. Hence, the rating disagnents or split ratings could be the results
of dissimilar sets of information among rating agiea but could also reveal differences of

interpretation of the various contents of theséedit sets of information.

Several studies show that both assets opaquendsmfanmation asymmetry cause rating
disagreements (Jewell and Livingston, 1998; Livingset al. 2006, 2007). Morgan (2002) and
lannotta (2006) show that Moody's and Standard &rRBohave more split ratings over
financial intermediaries than over non-financiaifs, suggesting that banks are more difficult
to rate because of the opacity of their assetsthan high leverage. Even if prudential
regulation tends to favor market discipline, thaaguyeness of banks remains a concern for the
regulatory authorities. Since the end of the 20@8rcial crisis, European and American
regulators, among others, have conducted diffeserts tests exercises in order to provide
reliable information about banks and restore irmsSttonfidence. A numerous literature tries
to assess the efficiency of these tests. PetnetladR&sti (2011), Morgan et al. (2013), Flannery
et al. (2015) give some evidence that investorstrieethe information disclosed by the stress
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tests meaning that there is a decrease in banksitgplue to the transparency brought by the

stress tests results.

In this paper, we aim to appreciate the informatigfue of stress tests by investigating the
impact of the disclosure of the stress tests resuft banks’ bonds split ratings. To our

knowledge, our paper is the first one to use bqtitirstings as a measure of the effectiveness
of bank stress tests assuming that a growing cgewmee of views on banks credit risk between

rating agencies implies an improvement of markstigline.

We consider all the stress tests conducted in Eu(@pand in the United-States (6) between
2009 and 2015. During this period of time, Europs faced the 2010 sovereign crisis which
hit harder the European banks because of their éxglosure to the sovereign debt. This has
also created a need for higher information andsprarency about banks’ financial health and
their resilience to the sovereign crisis. Hence,disclosure of the European stress tests results
is increasingly detailed and includes an originatiadet unknown before, i.e. detailed banks’
exposures to sovereign debt. Thus, in the Europieass tests, besides the assessment of banks
resilience in the stress tests’ adverse scenadn®, stress tests results bring some new
information not available in the financial markigt.the US banks stress tests, the type of data
disclosed corresponds to general information whanh be found in banks’ balance sheets but
data are stressed. The US banks tests have thatageaof being conducted by a single
regulator contrarily to the European tests thabive contributions of multiple regulators of
different countries. This permits the US to exhimitthe financial market unified remedial
measures for troubled banks according to the stesss results and, if necessary, to lead the
US Treasury to take actions. Because there is nomam fiscal policy in Europe, remedial
measures would depend on the fiscal policy of eacimtry affected. These differences between
European and US banks stress tests make releveotnparative analysis. The impact of
information disclosure gives rise to a vibrant deba literature. One of the benefits of the
stress test results disclosure is the possibilitintrease the investors’ confidence about the
banking sector by the transparency brought ané@vorfmarket discipline. Indeed, it should
give investors better insights about the bank® egposure and market prices should be
adjusted accordingly. Anticipating this processiksa managers would be engaged in less risk
taking. These advantages of disclosure could hayestive effect on banks and lead, thanks
to the transparency provided by the stress test,donvergence of market assessments and a

reduction of disagreement among rating agencies bainks being highly opaque, we can also
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consider that the more the stress tests are rigpetier the years, the more the bank opacity

may decrease.

However, more disclosure is not necessarily a symoaf transparency and it could create
negative externalities. Gaballo (2016), analyzihg social value of information about the
future, suggests that when news cannot be commntedie@ithout ambiguity, if information
could be subject to different interpretations hyaficial market’s participants, policymakers
should not make announcements or publish informattwout future fundamentals unless they
implement the appropriate policy. Otherwise, infation disclosure could have negative
impact on the social value. Furthermore, Hirshtgii®71) shows that if too much information
is disclosed, it destroys risk sharing opportusiti&oldstein and Sapra (2013) suggest that
Hirshleifer effect is particularly high when disslae unfolds during non-crisis periods. Bhojraj
and Libby (2005) and Cheng et al. (2010) argue frejuent disclosure makes corporate
managers become myopic. The myopic behavior méatshe managers tend to sacrifice the
long-term growth for the purpose of meeting thersterm goals. If a bank is stress tested,
managers can have the incentives to sacrificedhk lmng-term strategy and undertake short-
term actions that will permit them to pass thesstiest exercise. On the other hand, the banks'
creditors face strong strategic complementarities their incentives to act similarly are
particularly high (Chen et al. (2010)). In this eadisclosure would be beneficial only if the
quality and the precision of the information bedigclosed are sufficiently high. In this vein,
Banerjee and Maier (2015) analyze how transparafiegts coordination failure and economic
efficiency. Indeed, high public disclosure reducesertainty about economic fundamentals
but it can increases uncertainty about agentsdastiThey find that granular public disclosure,
which is disaggregated and precise, increases ikieéhbod of coordination failure and
decreases economic efficiency when public inforamats pessimistic about future economic
prospects. They also find that this negative eff#cgranularity is stronger when strategic

complementarity’ is high.

These theoretical studies suggest that the retdaaérmation is not necessary beneficial for
the market particularly if the information could §ebject to a subjective interpretation by the
financial market'’s participants. The disclosurdhd stress tests information may increase the
transparency of banks’ assets and the confidentleeofarket's participants in the banking

27 Strategy complementarity is the fact that the mtives of an agent to act increase as other a¢gheshe same
action.
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system and this increase of confidence would, in,taffect positively the real economy. In
this case and in the absence of any externaliglesed to disclosure, disagreements between
rating agencies should decrease. But if stress &estnot properly designed, the disclosure may
create more panic in the financial market and teldewer the confidence in the banking
sector. Furthermore, Goldstein and Sapra (2013yesigthat there is an endogenous cost
associated to the disclosure of stress test andiexpw these cost could be minimized via the
design of the stress test and the nature of disido3 he authors also argue that because banks
operate in asecond-besenvironment i.e., environments with market andoirinfational
frictions, the conventional wisdom that more discliee leads to better market discipline of

banks due to an increase in transparency doesotut h

Ismail et al. (2015) using various proxies of amyeiric information (debt-to-equity ratio,
price-to-earnings ratio, price-to-book ratio, starttideviation of forecasted Earning Per Share)
and data from advanced and emerging bond marketsdfevidence that split ratings on bonds
issued by firms are caused by asymmetric informédtigtween firms and credit rating agencies.
Shen et al. (2012) analyzing banks’ financial infation and country information level found
also that the effects of financial ratios on rasiraye significantly affected by information
asymmetries. Haggar et al. (2008), analyzing thgachof firms’ voluntary disclosure on firms’
stock price movements, found that the disclosurérof specific information contributes to
more informative stock prices and reduces the daicgy about firms to less split rating on
firms’ securities. Healy and Palepu (2001) has ahate prior research that a credible and
expanded disclosure represents an important mexthahrough which insiders disclose firm-
specific private information. By analyzing a laggmple of firm-year observations, Bowe and
Larik (2014) found that large, profitable companigth enhanced interest coverage, a greater
percentage of independent directors and moreutistial investment are less likely to receive

rating splits.

So, more disclosure could as well increase traesggror increase uncertainty and, in the case
we focus on, give ambiguous results on split ratietyveen agencies. Our contribution tries to
provide some answers from a statistical and ecotrarakanalysis. We first consider bonds
jointly rated by Moody’s and Standard & Poor’s fmanks participating to the European and
US banks stress tests. First, we statisticallyyareabonds’ ratings before and after each stress
test to establish if the results disclosure hasrgract on the disagreements between agencies,
i.e. if the information provided leads to a redantof split ratings, what would be logical from

the typical expected effect of a greater and sharedmation, or if it leads to an increase of
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split ratings, what would on the opposite give vitp all counterintuitive interpretations
identified both in theoretical and empirical literee. Second, we estimate an econometrical
model relating a specific measure of the splitngtthange to key data from the stress test
results trying to analyze if and how the stressaldes explain why Moody’'s and Standard &
Poor’s agree or disagree more after than beforelidgdosure. For each stress test, we select
the more representative variables of the disclos=dlts, those indicating the expected
strengths or weaknesses of a bank (banks’ credgosexe, banks’ capital, banks’
profitability...).

Our results suggest that the disclosure of stessts tesults has mixed effect on split ratings.
Looking at the successive tests, we can cleariytifyethe first European (2010) and two first
American (2009, 2011) tests, those following thebgl financial crisis, and the 2014 tests both
in EU and the US, as those that best correspond toounterintuitive and maybe
counterproductive impact of information disclossirece they reveal a higher divergence of the
two rating agencies in the post stress test peribais mixed effect of stress tests is confirmed
by the regressions relating the split ratings ta diaom the stress tests results disclosure. The
stressed risk, capital and profitability variabdlepact significantly or not, sometime in opposite
way, the change in average absolute rating gamdreach stress test. Credibility of the stress
tests, the period of disclosure (crisis or nonisqeriod), the backstops measures proposed by
the regulators, the individual stress test analgisach agents and other externalities related
to disclosure, could lead to different perceptiohstress test between market’s participants
and could contribute to explain this mixed effectlisclosure. Our finding suggests a frequent
divergence of interpretation of the stress testltebetween the two rating agencies meaning
that information would not be as relevant as hdpecegulators, market players certainly could
not extract an unambiguous signal of all the regiikclosed by the stress tests. The rest of the
paper is organized as follows: section 2 preseeysfé&atures of Europe and US stress tests,
section 3 the sample and the methodology of ounrgcapanalysis, section 4 the results and
section 5 concludes.

3.2. Key features of the stress tests in the US and Euye:

Since the end of the 2008 financial crisis, regqukathave conducted different stress test
exercises to provide information on banks withitbpe to restore investors’ confidence. Stress

tests in the United-States and in Europe difféheir governance but also in the granularity of
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their results disclosed. The first stress test@AB (Supervisory Capital Assessment Program)
was conducted in US in 2009 in order to resporttiéanarket participant’s concerns about US
banks financial health at the end of the 2008 fonercrisis. This first US stress test required
the 19 largest US Banks Holding Companies (BRGs) simultaneously undergo a forward-
looking exam in order to determine if they havelggtocapital to support lending in the event
of an unexpected severe recession. In the casththbanks’ capital is inadequate, they would
be bailout by public funds through the Capital Assnce Plan (CAP) announced on the same
day as the stress test results. Since 2011, thepfetwensive Capital Analysis and Review
(CCAR) is the regulatory framework of the Federak®&ve. Unlike a simple stress test, the
CCAR has two steps. First, in a quantitative assess or stress test, the Federal Reserve
evaluates each BHC's ability to maintain post-stregpital ratios above a minimum threshold
of tier 1 common capital ratio during each quaxérthe planning. Second, a qualitative
assessment covers all key areas of BHCs’ capitainihg processes and involves a large
number of experts from the Federal Reserve Sys&nte 2013, the Dodd-Frank Act has
required the Federal Reserve to conduct every ysaress test in addition to the CCAR. The
Dodd-Frank Act stress test (DFAST) has only thengjtegtive approach. The main difference
between the Dodd-Frank Act stress test and the CQudrtitative assessment is the fact that
the DFAST is conducted on a static balance shest tadnile the CCAR quantitative assessment
is conducted on a dynamic balance sheet basis. \Woywbe BHCs sample is the same for both
tests.

In Europe, the European Banking Authority (EBA) doated a stress test in 2010 based on 91
banks and another in 2011 based on 90 banks tsureafinancial markets on the banks’
resilience to the sovereign debt crisis but alsding more transparency about banks’
statements. The European stress tests are genpmplymented by banks themselves following
the methodology defined by the EBA and resultstemesmitted to the central regulators by
national supervisors. In 2014 and in order to preflae Single Supervisory Mechanism (SSM),
the European Central Bank in close cooperation wéhEBA conducted another stress test
based on 130 banks which was more global and iedladset quality review (AQR). The AQR
is an assessment of the accuracy of the carryihge\a banks’ assets at December 31, 2013

which is the starting point of the stress test.

28 19 BHCs participated in the 2009, 2011 and 20fekssttests, 18 in 2014 and 31 in 2015.
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Both Europe and US stress tests evaluate theyabilithe different banks to maintain post-
stress test capital ratios that are above the niimimequired during the adverse scenarios.
Banks that did not reach the minimum capital respliare considered as failing the stress test
exercise. The amount of data disclosed is greatdttel European tests and more granular than
in the US test. The purpose of any stress testigentify the troubled banks and to inform the
market about the backstop measures to be takealte the identified problems of banks.
Compared to the US, we can emphasize two mainreifées related to Europe in conducting
stress test. The first one is the fact that in Rarthere are multiple banking supervisors
belonging to each country. There is not a commadicytor banks bailout and this could make
the backstops measures less reassuring for thecfalanarket. This is why the ECB started to
take the role of a single supervisor in the Eurezarea. Second, even if there is now a single
supervisor for major banks, European countriesduilnot have a single fiscal policy, which
limits the powers of the banking union supervisioitiated by the ECB. Orphanided (2014)
argues that a true banking union must include sigien, common deposit guarantees and
common resolution mechanism. While this is notadase for the European countries for now,
it is the features in the US where the only banlgngervisor is the Federal Reserve and the
fiscal policy is common for all the states of theidh. In Table 1, we present the disclosure
dates of the different stress tests conducted iofgeuand in the United-States. Note that for the
United-States, starting in 2013, the Federal Reseonducts at the same time both DFAST and
CCAR and discloses first the DFAST'’s results, oreekvbefore the CCAR'’s results. In our
study, we consider the disclosure date and thdtsesilthe first chronological event, which is
DFAST

Table 1: Results announcement dates for stress testonducted in Europe and in the
United-States

Dates of stress tests results disclosure

Europe United-States
May 07, 2009
July 23, 2010

March 18, 2011

July 15, 2011
March 13, 2012

March 07, 2013
March 20, 2014

October 26, 2014

March 05, 2015
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3.3. Sample & Methodology

3.3.1. Bond ratings collection

To conduct this study, we collect data from Bloongbdatabase. For each stress test, we
analyze the period of 127 days (six months) befor@ 127 days after the results disclosure.
So, when we extract bonds from Bloomberg, we ensucellect data of all bonds issued in the
period between six month before the first stressdad six months after the last stress test in
order to cover the whole period we study. As theopean first stress test results are disclosed
on July 23, 2010 and the last ones on October@54,2ve collect the ratings of bonds issued
by European banks on the period between Februa® aad April 2015. In the case of the
United-States, the first stress test results deased on May 07, 2009 and the last ones on
March 05, 2015. We thus collect for US banks thi@ga of bonds issued on the period between
November 2008 and September 2015. We considerbmrigs jointly rated by Moody’s and
Standard & Poor’s. We also collect the maturitg &ime amount issued of each issue. The
bonds’ ratings collected are the initial ratingseath bond, so none observed disagreement is
due simply to asynchronous changes in ratings tower. The letter ratings of the two agencies
are mapped to a common numerical scale, with bedtesr ratings corresponding to lower
numbers: Aaa = AAA =1, Aal = AA+ =2 ... Caa3 = CGC19. The global data set contains
4387 bonds issued by 98 European banks and 955 iesued by 301 banks in the reported
period. For each stress test, we keep only thedbmsded by banks participating to the stress
exercise and jointly rated by Moody’s and Standaioor’s. Our sample includes 960 bonds
issued by 38 European tested banks and 1932 bssuisd by 16 US tested banks.

The summarized statistics presented in Table 2sgémne insights on bonds’ ratings and
bonds’ issue characteristics for European and si8ddéranks. Average ratings in our numerical
scale tend to increase over the entire period mgahat the quality of bonds’ ratings declines
from 2009 to 201%. Bonds maturities are longer in the US but amdssued are higher in
Europe. There are fewer banks participating tosthess tests in the US but on average larger
(all banks tested are Bank Holding Companies) tharbanks involved in the European stress

tests.

29 We remind the lector that the notch scale is dkifié from the category scale, see Table Al
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Table 2: Moody’s and S&P European and United-Statebanks’ bonds rating and bonds
characteristics, by issue period.

This table reports mean rating and characteristid®onds issued by European banks and United-Stegé=d banks around
each stress test. Statistics are computed andteelpon the 127-day-period before and 127-day peaftat each stress test
results disclosure date. Issues/Issuers indicaggectively the number of bonds issued and the auoflissuers on the period
considered. Average rating is the average of Moodyid Standard & Poor’s ratings, computed on ahnbésis or on a

category basis (higher value of Average ratingdattis higher risk). Maturity is expressed in yeArsount issued is the total
amount of the bond’s issue.

Issues/Issuers Maturity '?gﬁzgt

Issue period (number) Average notch Ave_rage category (mean,
ratlng ratlng years)

Europe (mean, EUR millions)
Tested Banks - all sample period 960/38 5.81 2.92 5.86 561.89
127 days before the 2010 stress test ~ 79/21 4.18 32 2 7.07 625.02
127 days after the 2010 stress test 88/21 4.22 37 2. 5.41 647.68
127 days before the 2011 stress test ~ 120/27 4.57 2.48 5.70 643.15
127 days after the 2011 stress test 40/19 5.50 79 2. 5.66 399.87
127 days before the 2014 stress test ~ 64/18 6.95 27 3 5.63 547.32
127 days after the 2014 stress test 60/18 7.49 53 3. 5.77 666.80
United-States (mean, USD millions)
Tested Banks - all sample period 1932/16 6.28 8.0 9.41 429.67
127 days before the 2009 stress test ~ 39/10 1.87 40 1 3.93 1888.42
127 days after the 2009 stress test 62/10 5.50 91 2. 6.46 752.24
127 days before the 2011 stress test ~ 257/8 5.75 95 2 9.60 299.40
127 days after the 2011 stress test 200/7 5.77 95 2. 11.35 266.51
127 days before the 2012 stress test ~ 121/6 5.99 .00 3 8.20 279.49
127 days after the 2012 stress test 105/6 6.47 11 3. 8.42 259.57
127 days before the 2013 stress test ~ 170/8 7.24 33 3 9.15 460.89
127 days after the 2013 stress test 154/9 7.13 29 3. 9.86 266.83
127 days before the 2014 stress test ~ 112/8 7.31 .36 3 11.13 568.64
127 days after the 2014 stress test 127/9 7.41 42 3. 10.69 514.09
127 days before the 2015 stress test ~ 95/9 7.63 49 3. 11.13 538.57
127 days after the 2015 stress test 72/8 7.08 133 9.03 990.51

3.3.2. Measures of rating disagreement

With ratings collected, we build different stattstimeasures of disagreement between the rating
agencies, as the correlation between the ratimgspércentage of disagreement, the mean
average absolute gap (defined as the mean of thaluab values of the rating differences
between the two agencies) based on notch or categiimg split. As noted in Bowe and Larik
(2014), Moody’s and Standard & Poor’s introducedchdevel ratings in 1982 and 1974,
respectively. Notch ratings are given plus and misymbols by Standard & Poor’s, and
numerical 1, 2, and 3 in the case of Moody’s. Herfae example using Standard & Poor’s
notation, a category level split differentiates A&@m A but not AA+ from AA and a notch
level split differentiates, for example, A from AAit also AA+ from AA. Table Al in appendix
presents the different ratings classes for Moodyid Standard & Poor’s and the common

numerical scale generally used in the literature.
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3.3.3. Explanatory model of split ratings

To check how data disclosed in each stress tegtplale in the banks’ bonds split ratings, we
run a linear model relating the rating absolute ¢jagnge to key data variables disclosed in the
stress test results. For each stress test, thessagn is run by considering the data available on
the period of 127 days after the stress test edidtlosure date. We adjust the rating absolute
gap for a given bond of a given bank on the 127kxjod after the disclosure by subtracting
the mean of the rating absolute gap for of all tbeds issued by this bank on the 127-day
period before the disclosure. Doing that, we care$tan indicator of the impact of the test
results on the variation of the rating gap, evemndfhave to consider a mean rating gap at the
bank level before the disclosure, as we cannotcagsowith each bond issue “after” a similar
bond issue “before”. Stress test resltsrovide information about banks’ credit exposure,
banks’ capital and banks’ revenue on the finantiatket. For each stress test, we select the
more representative variables of the disclosedtseghose indicating the expected strengths
or weaknesses of a bank. In the case of Europ&ethgariables we considered are sovereign
debt exposure, risk weighted assets, capital ratid net income resulting from adverse
scenario. The adverse scenario of the first stestovers only one period (1 year), the second
two periods (2 years) and the third three peri@dgefars). The values of the stressed variables
are disclosed for each period of the scenario. Wé®se to build the explanatory variables as
the differences between the adverse scenario aaldéhe current value published in the stress
tests results. For each variable, we consider reftigevalue on the first period or the value on
the last period of the scenario. One can think tinatresilience of a bank will be different on
the first and on the last period of the scenarie fhct that we use the difference of the variables
permits us to capture the actual impact of thesstrest variables on the split rating. Even if the
European stress tests met some critics from asalysportant information unknown before
the first test, is the detailed banks’ sovereignt@xposure. Because PII&%re the countries
the most affected by the sovereign debt crisiscaresider in all stress tests only the banks’

PIIGS countries exposure which is the riskier seigr debt.

In the US case, the key variables we considei&redpital gap from SCAP, the total loan loss,
the tier 1 capital, the leverage ratio and theimedme. The US stress test adverse scenarios

30 For European banks, we get the stress tests sefulin the website of European Bank Authority
(https://www.eba.europa.eu/) while for US bankse, dlress tests results are collected from the vecbEFederal
Reserve (https://www.federalreserve.gov/)

31 PIIGS is acronym for Portugal, Ireland, Italy, Ece and Spain.
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have generally a time horizon of nine quartersdaa are only available for the last period of
the adverse scenarios. We then calculate the eliféer variables using the values on this last
period of the adverse scenario (if available) dredurrent values published in the stress test
results2 7 banks of our sample failed the first US sttess To control for this, we introduce

a dummy variabl&ailed_dummyndicating if a bank failed or not the stress.tB&vertheless,

no other bank has failed neither in other US testsan the EU tests. As in Morgan (2002), the
regression controls also for the issue charadesists the average rating of Moody’'s and
Standard & Poor’s for each bond, the maturity afidand the logarithm of bond’s amount

issued both for European and US banks. The estihmatelel is the following:

AGap_k; ; = a, + B, Bank _stress_results; + ), Bond _controls; + &; ; (1)

whereAGap_k;is the difference between the rating absolute dapeobond i issued by the
bank j on the 127-day period after a stress tsilts disclosure and the mean of the rating
absolute gap of all bonds issued by the bank thenl27_day period before this stress test
results disclosure, the gap being measured atdtod hevel for k=1 and at the category level
for k =2.Bank_stress_results a vector of variables built from the stresssessults disclosed
for the bank j Controlsis a vector of characteristics related to the issueond i, £ is the

error term. The controls variables are definedablé& 3.

Table 3: Explanatory variable definitions

PIIGS exposure  p|GS® countries sovereign debt exposure from the EB/ssttest results disclosure for a specific bankdgigiby the
Tier 1 capital for the 2010 stress test and dividgore tier 1 capital for the 2011 and 2014 stresis

ARWA Difference between the risk weighted assets femverse scenario of the EBA stress test dividedthedactual risk
weighted assets divided by total assets.

A(C)Tierl Difference between the tier 1 ratio in tase of the 2010 stress test and Core tier 1 mtithé 2010 and 2011 stress t
from adverse scenario of the EBA stress test andahal tier 1 (Core tier 1) capital ratio.

ANet Income Difference between the net income frdireese scenario of the EBA stress test resultsodise and the actual net incor

divided by total assets.
Gap_to_Asset Capital GAP from 2009 US stress test results discoen 07/05/2009 for a specific bank divided by tibtal assets.

ATierl Difference between the tier 1 capital ratio frore #lverse scenario of the US stress test and i &ier 1 capital ratio
Aleverage Difference between the leverage ratio from the esbvecenario of the US stress test and the aetwsldge ratio.
Net income Net income ratio over the period of the stressadserse scenario of the US stress test.

Total_loss_loan  Loan losses over the periods of the adverse sceoBlS stress test divided by total loans.
Failed_dummy Dummy variable equals to 1 when the bank failethéostress test and equals to 0 otherwise.
Average_rating Average notch rating of the Moody’s and S&P bordsié rating

Ln_amount_issued Logarithm of bond issue amount

Maturity Bond maturity in years

32 The results data of the second US stress testiicted in 2011 were not released by Federal ResEhies in
the regression we do not consider the 2011 stesss t
33 PIIGS is an acronym used to refer to the five ¢oe® : Portugal, Ireland, Italy, Greece and Spain
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3.4. Results

Literature on information disclosure effects pr@sdmixed results. Stress testing exercises
provide a natural experiment that we exploit taufoon the impacts on bond split ratings. We
first identify how the disagreement between ratiggncies evolves, before and after the stress
test results. The statistical analysis confirms skr@ss tests rarely lead to a greater convergence
of views of agencies in the short term, some measof disagreement showing even the
opposite effect. We then investigate how thesewgianis are linked to the nature of information

disclosed about key variables of stressed bankpeénce and risk.

3.4.1. Highlighting the impact of stress tests on split rang

Table 4 presents various measures of disagreemetite average rating by rating agency, the
correlation between the two ratings, the percentdgisagreement and the average absolute
gap between the ratings of Moody’s and Standara&B for each period of 127 days before
and after each EU and US banks stress test. Fortiney we break down the percentage of
disagreements according to the extent of the sgihg, difference of 1 degree (GAP=1), 2
degrees (GAP=2), 3 degrees or more (GAP=3+), fdr botch and category ratintjs Higher
correlation between the ratings of the two agenciag indicate convergence of their appraisal
(usually but not necessarily less split ratifRjJhe correlation, either notch or category rating,
is always weaker after the stress test disclosurgdropean bonds but this finding only applies
to half of the US tests. The percentage of disages is high both for European and US banks.
This measure shows a higher disagreement aftestridxes tests in one out of three tests (notch)
or two out of three tests (category) for Europeands and a perfectly balanced outcome for
US bonds. It is worth noting that the average aliealap gives quite the same insights for both
European and US cases. Examining the rating gapbdison, the proportion of the largest
gaps (3 + for notch rating or 2 for category rafing consistently higher after the European
stress tests than before. However, in the US tlisaencreased disagreement is observed only
for the largest notch gaps (2 notches differentiahel only in half of the tests.

34 These gaps are built in absolute values. For engdifference of ratings (numerical values) a gafhe same
regardless of the agency that gave the highesprati

35 |f the two agencies do not refer to the same sbalgause one is more conservative than the othdr, a
systematically gives a rating one notch (or catggonder the other, we should observe a perfecelaion and

a full disagreement. It is obviously an extremedtipsis not verified in our sample, but we can olissome
disagreements between these two measures of disagmne
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Table 4: Measures of disagreement between Moody’'sid S&P for European and United-States banks’

bonds ratings.

This table reports different bonds disagreementsores between Moody’s and Standard & Poor’s. Cdioelés the correlation index between
their ratings. Moody's <> S&P indicates the peragatof their disagreements .Absolute gap is thelatesdifference between Moody’s and
Standard & Poor’s ratings. Rating gap distributiepresents the percentage of Gap= 1, Gap= 2 or Gajard more in the total number of
disagreements.

Average ratings Rating gap distribution (%)
Issue period (Moody's/S&P) Correlation betweemggi Moody's <> S&P (%) Average absolute gapGap=1 Gap=2 Gap=3+
Europe

Notch rating
Tested Banks - all sample period  5.69/5.92 0.85 7.8 0.89 66.3 23.2 10.5
127 days before the 2010 stress test 3.59/4.76 9 0.6 79.7 1.42 49.2 39.7 111
127 days after the 2010 stress test ~ 3.53/4.91 0.63 77.3 1.60 35.3 47.1 17.6
127 days before the 2011 stress test 4.16/4.98 3 0.7 58.3 1.09 48.6 31.4 20.0
127 days after the 2011 stress test ~ 5.2/5.8 0.61 45.0 1.05 61.1 0.0 38.9
127 days before the 2014 stress test  7.13/6.77 7 09 34.4 0.45 68.2 31.8 0.0
127 days after the 2014 stress test ~ 7.53/7.45 0.91 56.7 0.75 79.4 11.8 8.8
Category rating

Tested Banks - all sample period 2.87/2.96 0.79 7.2 0.30 90.4 9.6 0.0
127 days before the 2010 stress test  2.11/2.52 0 0.6 43.0 0.48 88.2 11.8 0.0
127 days after the 2010 stress test ~ 2.14/2.6 0.55 50.0 0.58 84.1 15.9 0.0
127 days before the 2011 stress test 2.36/2.61 4 0.6 31.7 0.37 84.2 15.8 0.0
127 days after the 2011 stress test ~ 2.67/2.9 0.59 225 0.32 55.6 44.4 0.0
127 days before the 2014 stress test  3.34/3.19 9 0.8 18.8 0.19 100.0 0.0 0.0
127 days after the 2014 stress test ~ 3.53/3.53 0.80 26.7 0.27 100.0 0.0 0.0

United-States

Notch rating

Tested Banks - all sample period 6.29/6.28 0.79 9.8 0.88 73.6 26.0 0.4
127 days before the 2009 stress test  1.79/1.95 9 09 15.4 0.15 100.0 0.0 0.0
127 days after the 2009 stress test ~ 5.21/5.79 0.86 64.5 0.65 100.0 0.0 0.0
127 days before the 2011 stress test 5.42/6.08 3 0.7 65.8 0.77 82.2 17.8 0.0
127 days after the 2011 stress test ~ 5.53/6.02 0.74 79.5 0.98 77.4 22.6 0.0
127 days before the 2012 stress test 5.68/6.31 5 0.3 93.4 1.42 47.8 52.2 0.0
127 days after the 2012 stress test ~ 6.19/6.75 0.57 83.8 1.29 46.6 53.4 0.0
127 days before the 2013 stress test  7.5/6.98 0.86 57.6 0.64 89.8 10.2 0.0
127 days after the 2013 stress test ~ 7.36/6.9 0.88 51.3 0.55 93.7 6.3 0.0
127 days before the 2014 stress test 7.86/6.76 0 0.9 87.5 1.12 72.4 27.6 0.0
127 days after the 2014 stress test ~ 8.13/6.69 0.86 98.4 1.47 50.4 49.6 0.0
127 days before the 2015 stress test 8.37/6.88 6 0.9 98.9 1.48 50.0 50.0 0.0
127 days after the 2015 stress test  7.56/6.6 0.85 72.2 0.96 67.3 32.7 0.0
Category rating
Tested Banks - all sample period 3.16/2.99 0.63 1.8 0.32 100.0 0.0 0.0
127 days before the 2009 stress test 1.38/1.41 8 0.9 2.6 0.03 100.0 0.0 0.0
127 days after the 2009 stress test ~ 2.87/2.95 0.64 145 0.15 100.0 0.0 0.0
127 days before the 2011 stress test 2.89/3.01 7 04 18.3 0.18 100.0 0.0 0.0
127 days after the 2011 stress test ~ 2.96/2.95 0.58 26.0 0.26 100.0 0.0 0.0
127 days before the 2012 stress test  3.03/2.97 7 03 29.8 0.30 100.0 0.0 0.0
127 days after the 2012 stress test ~ 3.17/3.06 0.70 171 0.17 100.0 0.0 0.0
127 days before the 2013 stress test 3.52/3.14 0 05 47.6 0.48 100.0 0.0 0.0
127 days after the 2013 stress test ~ 3.48/3.1 0.57 40.3 0.40 100.0 0.0 0.0
127 days before the 2014 stress test 3.63/3.08 1 0.6 55.4 0.55 100.0 0.0 0.0
127 days after the 2014 stress test ~ 3.76/3.08 0.16 68.5 0.69 100.0 0.0 0.0
127 days before the 2015 stress test  3.87/3.11 1 0.7 76.8 0.77 100.0 0.0 0.0
127 days after the 2015 stress test  3.51/3.1 0.32 41.7 0.42 100.0 0.0 0.0
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Looking at the successive tests, we can cleariytifyethe first European (2010) and two first
American (2009, 2011) tests, those following thabgl financial crisis, and the 2014 tests both
in EU and the US, as those that best correspond toounterintuitive and maybe
counterproductive impact of information disclossiece they reveal a higher divergence of the
two rating agencies in the post stress test periddaever, these short-term impacts should
not hide the fact that on the whole period of Ee@pstress tests, there is a convergence trend
in the opinions of rating agencies, whatever theasuees selected. Even if it does not
necessarily mean a favorable long-term impact péaged stress tests insofar as many other
parameters can explain a decrease of the Europedimig sector uncertainty in a less troubled
period after the Global Financial Crisis and théDe@risis, we cannot dismiss this possibility.

Nonetheless, this is not a trend observed ovepéhied of the six US stress tedts.

In order to avoid a possible selection bias relatetthe fact that some banks should decide to
issue bonds either before or after the stressdsatts (according to their expectations of their

own results), we now focus on split rating measbrek on a restricted sample where we retain
for each test only banks having issues both opdhieds of 127 days before and 127 days after
the results disclosure. Table A2 and table A3 mlethe measures of disagreement relative to
this restrained sample of same bank bonds issoesdmreach test. We can draw conclusions
very similar to those obtained in the overall saanps most measures give the same
indications. Indeed, regardless of the sample s& we find the same tests leading to a
substantial increase in the divergence between Weahd S&P ratings, i.e. 2010 and 2014

EU stress tests, 2009, 2011 and 2014 US stres¥'test

In Table 5 and table 6, we present more detailfeainmation on an individual basis and tabulate
the average absolute gap for each bank of thaatestisample respectively for Europe and for
the US. For each bank, we compute the mean ratisglate gap (for both notch and category
splits) for all the bonds issued by this bank Hdugfore and after the stress test disclosure.

3¢ The overall mean average absolute gap is quiteatre for UE and US bank bonds (around 0.9 fontteh
rating, 0.3 for the category rating) but the timefite is very different, a downward trend in Euegpa high
volatility in the US. Furthermore, in the US cat®re is virtually no Gap 3+ for notch rating amdyoGAP 1 for
category rating.

37 We present in Appendix A4 to A7 the measures bf sgting disagreements between Moody’s and Fént
also between Fitch and Standard & Poor’s. Findargsquite similar as in the case of the disagre&srzatween
Moody’s and Standard & Poor’s.
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Table 5: European banks’ bond rating absolute gapmean on the 127-day period before, mean on the

127-day period after stress test disclosure and dgrence between the mean after and the mean before.
This table reports the mean absolute rating gapdsst Moody's and Standard & Poor’s for each bankherl27-day-period before and 127-
day period after each stress test results dis@dasate. The table reports also the difference@htkan after and the mean before the stress test.

Notch rating absolute gap Category rating abeajap
difference mean after difference mean after
Bank Before After Before After
- mean before - mean before

Obs. Mean Obs. Mean Negative Positive ObsMean Obs. Mean Negative Positive

EU 2010 stress test
BBVA SA 1 0
Banco BPI SA 1 5
Banco Popolare SC 21
Banco Popular Espanol SA 10
Bank of Ireland 10 1.6
Bankia SA 4 25
Bankinter SA 2
BNP Paribas SA 2
Commerzbank AG 8
Danske Bank A/S 8
Intesa Sanpaolo SpA 9
Nordea Bank AB 5
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Table 6: US banks’ bond rating absolute gap: meanrothe 127 day-period before, on the 127 day-

period after stress test disclosure and differenceetween the mean after and the mean before.
This table reports the mean absolute rating gapdsst Moody's and Standard & Poor’s for each bankherl27-day-period before and 127-
day period after each stress test results dis@dasate. The table reports also the difference@fhtkan after and the mean before the stress test.

Notch rating absolute gap Category rating absajap

Bank

Before

After

difference mean after

- mean before

Before

After

difference mean after

- mean before

Obs. Mean Obs. Mean Negative Positive Obs. Mean Obs. Mean Negative Positive
US 2009 stress test
Bank of America Corp 30 15 0 0 15 0 3 0 0
BB&T Corp 2 0 3 1 1 3 0 2 0 0
Goldman Sachs Group Inc/The 11 0.45 27 1 0.55 27 0 11 0 0
JPMorgan Chase & Co 80.13 2 1 0.88 2 1 8 0.13 0.88
Morgan Stanley 7 0 4 0.25 0.25 4 0 7 0 0
State Street Corp 20 2 0 0 2 0 2 0 0
US Bancorp/MN 2 0 3 0.67 0.67 3 0.67 2 0 0.67
Wells Fargo & Co 2 0 2 1 1 2 1 2 0 1
Mean 0.54 0.32
US 2011 stress test
Ally Financial Inc 10 1 4 0.75 -0.25 4 0 10 O 0
Bank of America Corp 70 0 20 0.2 0.2 20 0.1 70 O 0.1
Goldman Sachs Group Inc/The 90 1 80 1 0 80 O 90 O 0
JPMorgan Chase & Co 351.6 25 156 -0.04 25 1 35 1 0
Morgan Stanley 43 0.7 46 054 -0.15 46 002 43 0 0.02
Wells Fargo & Co 8 1.75 24 1.83 0.08 24 1 8 1 0
Mean -0.03 0.02
US 2012 stress test
Ally Financial Inc 1 0 2 0 0 2 0 1 0 0
Bank of America Corp 14 1.57 7 1.86 0.29 7 1 14 1 0
Goldman Sachs Group Inc/The 49 1.67 51 149 -0.18 51 O 49 0 0
JPMorgan Chase & Co 141.79 6 1 -0.79 6 05 14 1 -05
Morgan Stanley 250.72 23 1 0.28 23 035 25 0.04 0.31
Wells Fargo & Co 18 1.39 17 1 -0.39 17 0 18 0.39 -0.39
Mean -0.13 -0.1
US 2013 stress test
Ally Financial Inc 4 0 3 0 0 3 0 4 0 0
American Express Co 81 2 1 0 2 1 8 1 0
Bank of America Corp 10 2 5 2 0 5 1 10 1 0
Goldman Sachs Group Inc/The 51 O 48 0.04 0.04 48 0.04 51 O 0.04
JPMorgan Chase & Co 17 0 23 0.04 0.04 23 0 17 O 0
Morgan Stanley 64 1 54 1 0 54 0.98 64 0.98 0
SunTrust Banks Inc 21 4 1 0 4 0 2 0 0
Wells Fargo & Co 14 1 11 1 0 11 O 14 O 0
Mean 0.01 0.01
US 2014 stress test
Bank of America Corp 8 2 26 2 0 26 0.96 8 1 -0.04
Goldman Sachs Group Inc/The 39 0.79 29 1 0.21 29 1 39 0.79 0.21
JPMorgan Chase & Co 180.89 9 1 0.11 9 0.22 18 0 0.22
Morgan Stanley 22 1.77 20 2 0.23 20 095 22 0.95 0
SunTrust Banks Inc 11 2 1 0 2 0 1 0 0
Wells Fargo & Co 20 0.9 15 1 0.1 15 0 20 O 0
Mean 0.11 0.06
US 2015 stress test
Bank of America Corp 14 2 7 171 -0.29 7 071 14 0.86 -0.14
Citigroup Inc 11 2 13 1.62 -0.38 13 0.77 11 1 -0.23
Goldman Sachs Group Inc/The 27 1 16 0.75 -0.25 16 069 27 1 -0.31
HSBC USA Inc 6 1 8 0 -1 8 O 6 0 0
JPMorgan Chase & Co 61 2 1 0 2 05 6 0.17 0.33
Morgan Stanley 18 2 12 0.67 -1.33 12 0.25 18 1 -0.75
State Street Corp 10 3 1 1 3 0 1 0 0
Wells Fargo & Co 8 1 11 1 0 11 0 8 0 0
Mean -0.28 -0.14
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A majority of banks have split rating different finozero on both periods. We then do the

difference of these two mean rating absolute gapean after minus mean before) to identify

which banks experiment an increase (positive diffgal) or a decrease (negative differential)

in the disagreement on their bonds on the peritad #fe disclosure of the stress test. For most
of the European banks, these mean differencesesya&iae on the two first tests but positive

on the 2014 test. For US banks, these differencegenerally lower compared to European

banks, and putting the focus only on the mostestthses, mostly negative for the 2015 test
but mostly positive for the 2009, 2011 and 2014stes

We also provide mean difference tests at bond I¢addle 7) and bank level (table 8).
Differences appear globally not significant for &pean bonds except for a positive and
significant (5% level) difference for the 2014 t@sbtch gap). For US bonds, differences are
positive and significant for the 2009, 2011 and£@Hsts (with a higher significance for notch
gaps (1% level) than category gaps (5% level)) kirnnpat the bank levéd, we do not find any
significance for any European test, but a posisind significant difference both for the 2009
and the 2014 tests when rating gaps are computdteorotch basis (with a higher significance
in 2014 (1% level) than in 2009 (5%)). Overalhds to be said that there is only one result of
these difference tests showing the generally erpefetvorable effect of stress test disclosure
as we find a negative and significant (1% leveljrdase of disagreement between Moody’s
and S&P ratings only once, for the last 2015 U$%dad only at the bond level (both for notch
and category ratings).

Table 7: Mean difference tests for rating absoluteating gap at bond level on the periods
before and after stress test for Europe and Unite&tates banks’ bonds.

Mean difference test: 127 days after - 12’ Mean difference test: 127 days after - 127 days
days before before

Bond notch rating absolute gap-value Bond category rating absolute gap  P-value

EUROPE

2010 stress test 0.19 0.38 0.1 0.31
2011 stress test -0.042 0.87 -0.04 0.7
2014 stress test 0.3** 0.04 0.08 0.3
UNITED-STATES

2009 stress test 0.49*** 0.00 0.12** 0.05
2011 stress test 0.2%** 0.00 0.08** 0.05
2012 stress test -0.14 0.13 -0.13** 0.03
2013 stress test -0.09 0.16 -0.07 0.91
2014 stress test 0.36*** 0.00 0.13** 0.02
2015 stress test -0.53*** 0.00 -0.35*** 0.00

38 We can now run paired difference tests.
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Table 8: Mean difference test for rating absolute gp at bank level on the periods before
and after stress test for Europe and United-Statelsanks’ bonds.

mean difference test: 127 days after - 127 tajsre

Obs. Notch rating absolute gagP-val Category rating absolute gap-val
EUROPE
2010 stress test 16 -0.006 0.99 0.024 0.9
2011 stress test 16 -0.24 0.65 -0.07 0.8
2014 stress test 14 0.46 0.17 0.17 0.28
UNITED-STATES
2009 stress test 8 0.54*** 0.01 0.32* 0.08
2011 stress test 6 -0.027 0.7 0.02 0.95
2012 stress test 6 -0.13 0.47 -0.097 0.71
2013 stress test 8 0.011 0.17 0.005 0.99
2014 stress test 6 0.11* 0.04 0.06 0.83
2015 stress test 8 -0.28 0.29 -0.14 0.53

The mean difference test reported is paired. We ffae same issuer of banks during the period befodeafter the stress
test but the number of issue is different. To getgul sample, we did the mean of the rating absaap of each individual
bank in each period before and after the

stress test.

According to all our different measures of disagneat (correlation, rating absolute gap,
percentage of disagreement), we can postulatéhtbatecond 2011 Europe stress test shows a
higher decrease in disagreements after the digeoshile, on the whole, it is the opposite
after the results publication of the first 2010 dhe third 2014 stress test. The first European
banks stress test being disclosed in 2010, thisgbeepresents the beginning of the European
sovereign debt crisis. There was an increasingneerainty about banks’ exposure to the
sovereign debt. The risk of Greece bankruptcy achaks® higher financial distress. The turmoill
brought by the sovereign debt crisis may explam iticrease of split rating after the first
European stress test disclosure. Compared torttiefiess test, the second European stress test
conducted in 2011 has more detailed data disclasddhe scenarios are improved in response
to the critics addressed to the 2010 stress tdutsay explain the decrease of split rating
percentage observed during the period after tlusrabstress test (Table 4). This confirms also
that, as highlighted in previous studies, the dgatecreased after the 2011 stress test and the
market reacted in this sense. Furthermore, Golusted Sapra (2013), Schuermann (2013)
support the fact that the disclosure is more berafduring crisis period when the financial
market has a high information need. The third Eeappstress test whose results are disclosed
on October 26, 2014, is conducted both by the EBA the ECB. The novelty in this 2014
stress test is the fact that before the stressdaktation, the ECB conducted an assets quality
review in the context of the implementation of #iegle supervisory mechanism. Ong and

Pazarbasioglu (2014) argue that additional stepstress test such as asset quality review
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comprising audits and expert valuations of bankgsf@s are crucial for an effective and
credible stress test. Even if on the period, thagalivergence seems to increase after the third
European stress test, most of splits are only simgitch or single category differentials,
reflecting the previously mentioned long-term treriddiminishing opacity despite the short-

term opposite effect.

In the US, our measures provide mixed results adios successive tests, alternating positive
and negative effects of stress test results disstosn disagreement between the two rating
agencies. A possible explanation of the decreaskeirpercentage of disagreement after the
2012 third and 2013 fourth stress tests (Table @y be put forward in connection with the

changing pattern of the US stress tests that becoane severe, comprehensive and rigorous
compared to the previous ones. At the fourth stiesisit is also the first time that both CCAR

and DFAST are conducted at the same time by theerBbdReserve. The decrease of

disagreement may be explained by these new resotutaken.

Overall, our findings suggest that the impact odsg test results disclosure is mixed both for
US and European bank bond split rating, but ungerinany episodes where information
disclosure increases the immediate disagreementbatrating agencies. To go further in the
analysis, we then try to identify which resultsatised after each stress test are more likely to
explain the evolution of split ratings before afteigthe disclosure in order to understand which
information could lead to a convergence and whidbrmation could lead to a divergence
between Moody’s and S&P ratings, and this, in akes or only for some specific tests in

Europe or the US.

3.4.2. Identifying relevant stress test variables in thexplanation of split
rating changes

We select the rating absolute gap chanfy€ap) as a specific and tractable measure of
disagreement evolution between rating agencies.ttge regress this measure over some
specific variables extracted from the disclosediltesof each stress test. The econometric
model (equation 1) is very simple and allows uddtermine which results might explain the

observed changes in split rating in pre/post d&ale periods. Table 9 (Europe) and Table 10
(US) present statistics of independent and explaypatariables of the model. Table 11 gather
the results for European tests and Table 12 foted&s.
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Table 9: Statistics of dependent and explanatory vables on the 127-day period after each stress ta®sults disclosure, European banks.

For each bond issued on the 127-day period aféesttiess test disclosureGapl is the difference between its notch ratingkibs gap and the mean notch rating absolute gaypeted for all bonds of the same issuing bank bsuethe
127 day-period before the stress test disclosuie d&ap?2 is the same indicator built for category mtifihe rating absolute gap is the absolute difiszdretween Moody's and Standard & Poor’s bond#gat PIIGS exposure is the
PIIGS countries sovereign debt exposure of a bdisk{osed in the EBA stress test results), dividgdts Tier 1 capital for the 2010 stress test @ode Tier 1 capital for the 2011 and 2014 strestste\(C)Tierl is the difference between
the stressed value (on the first or on the lagogef the adverse scenario) of the Tier 1 ratithie case of the 2010 stress test or the Corel Tetio for the 2011 and 2014 stress tests tlamdarrent Tier 1 (Core tier 1) capital rathdR WA

is the difference between the stressed risk weiljhssets (on the first or on the last period ofatheerse scenario) and the current risk weightsetsslivided by total assetsNet Income is the difference between the stressééhoome
(on the first or on the last period of the advessenario) and the current net income divided ksl esets. Controls stands for the following \[deis: Average_rating,, Ln_amount_issued EUR), Mt(see table 3).

AGapl AGap2 PIIGS exposure A(C)Tierl ARWA ANet Income Average_rating Ln_amount_issued Maturity
EU 2010 Obs. 71 71 71 71 71 71 71 71
Stresstest Mean 0.218 0.090 0.636 -0.003 0.027 3.965 19.628 5.540
Median 0.000 0.000 0.321 -0.004 0.031 4.000 20.314 4.999
Maximum 6.000 2.000 2.833 0.018 0.063 10.000 21.701 14.995
Minimum -5.000 -1.000 0.000 -0.016 -0.009 1.000 15.425 1.251
Std. Dev. 1.732 0.639 0.780 0.006 0.013 1.527 1.454 2.935
First period Last period  First period Last period ir§t period Last period
EU 2011 Obs. 36 36 36 36 36 36 36 36 36 36 36 36
Stresstest Mean -0.357 -0.147 1.013 -0.009 0.011 .0390 -0.056 -0.004 0.004 5.306 18.296 5.932
Median -0.286  -0.095 0.741 -0.005 0.009 0.036 -0.04 -0.004 0.003 6.000 17.956 4.463
Maximum 4.000 2.000 2.567 0.007 0.025 0.099 0.008 0.001 0.008 10.000 21.416 30.160
Minimum -6.000 -2.000 0.000 -0.022 -0.012 -0.003 .130 -0.006 0.002 1.000 14914 1.500
Std. Dev. 1.521 0.591 0.876 0.010 0.013 0.030 0.045 0.002 0.002 1.614 1.855 5.570
EU 2014 Obs. 44 44 44 44 44 44 44 44 44 44 44 44
Stresstest Mean 0.341 0.091 11.910 0.013 0.025 0250. -0.034 0.001 0.001 6.750 19.565 5.657
Median 0.000 0.000 0.298 0.011 0.025 -0.018 -0.029 0.003 0.002 6.250 19.811 4.999
Maximum 2.000 1.000 54.537 0.024 0.045 -0.004 -0.00  0.007 0.005 10.500 21.416 12.006
Minimum -2.000 -1.000 0.000 0.006 0.007 -0.048 76.0 -0.014 -0.016 4.000 17.034 1.213
Std. Dev. 0.676 0.461 18.622 0.005 0.009 0.013 8.01 0.004 0.005 2.059 1.476 3.046
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Table 10: Statistics of dependent and explanatoryariables on the 127-days period after each stressdt results disclosure, United-States banks.

For each bond issued on the 127-day period aféesttiess test disclosureGapl is the difference between its notch ratingkibs gap and the mean notch rating absolute gaypeted for all bonds of the same issuing bank bsuethe

127 day-period before the stress test disclosue d&ap?2 is the same indicator built for category mtifine rating absolute gap is the absolute difigearetween Moody's and Standard & Poor’s bondgigat GAP_to_Assets is
capital GAP from 2009 US stress test results fepexcific bank divided by its total asset&\Tierl is the difference between the Tier 1 capatb from the adverse scenario of the US stregsated the current tier
1 capital ratio. Net income is the net income mater the period of the stress test adverse sceofifie US stress test. Total_loss_loan is theeloes total loans over the periods of the adversessio of US stress
test divided by total loandLeverage is the difference between the leverage ratio ftbenadverse scenario of the US stress test armuthent leverage ratio. Failed_dummy is a dummyatée equals to 1 when
the bank failed the stress test and equals todrwite.Controls stands for the following variables: Avgearating, Ln_amount_issued (USD), Maturity (séxéet8).

AGapl AGap2 Gap _to Asset ATierl(%) AlLeverage (%) Total loss_loan (%)Net income (%) Average_rating Ln_amount_issued Maturity
Obs. 55 55 55 55 55 55 55
Mean 0.409 0.068 0.458 4.5 5.591 18.327 6.550
Median 0.545 0.000 0.000 0.9 5.500 17.439 6.031
2009 US Stresstestyjoyimum ~ 1.000  1.000  1.460 10 6.500 21.956 10.010
Minimum 0.000 0.000 0.000 0.4 4.500 13.816 1.999
Std. Dev. 0.344 0.246 0.653 4.3 0.420 132 2.015
Obs. 105 105 105 105 105 105 105 105
Mean -0.101  -0.024 -4.247 3.186 -5.164 6.471 17.099 8.422
2012 US Stress test Medlian 0.280 0.000 -4.400 1.600 -2.600 6.000 16.530 6.015
Maximum 0.429 0.960 -2.500 8.300 -2.500 14.000 21.640 29.999
Minimum -1.786  -1.000 -4.900 0.900 -15.000 5.000 14.771 1.999
Std. Dev. 0.708 0.352 0.825 3.214 4.677 1.286 1.895 6.546
Obs. 150 150 150 150 150 150 150 150 150
Mean 0.020 0.012 -5.384 -1.999 5.135 -2.457 7.173 16.423 9.920
2013 US Stress test Med_ian 0.000 0.000 -4.900 -2.100 5.200 -2.400 7.000 15.734 9.473
Maximum 1.000 1.000 -1.400 -1.200 11.200 0.600 14.000 21.640 29.98
Minimum 0.000 -0.984 -7.500 -2.400 3.100 -7.100 5.500 12.780 1.500
Std. Dev. 0.140 0.141 1.764 0.325 1.856 91D. 1.204 2.468 6.377
Obs. 101 101 101 101 101 101 101 101 101
Mean 0.129 0.068 -4.451 -2.811 4.729 -2.047 7.411 17.420 11.068
2014 US Stress test Med_ian 0.111 0.000 -5.000 -2.700 4.600 -2.300 7.500 16.338 10.001
Maximum 0.227 1.000 -0.900 -1.700 7.300 -0.700 9.000 21.822 30.001
Minimum 0.000 -1.000 -5.100 -3.400 3.000 -2.500 5.500 13.891 2.998
Std. Dev. 0.092 0.217 1.086 0.392 1.704 473. 0.898 2.577 6.850
Obs. 72 72 72 72 72 72 72 72 72
Mean -0.444  -0.241 -4.690 -3.279 5.311 -2.196 7.076 19.459 9.034
2015 US Stress test Medlian 0.000 0.000 -5.200 -3.200 4.900 -2.500 7.500 20.419 5.002
Maximum 1.000 0.833 0.400 -1.000 8.600 1.200 9.000 21.976 30.010
Minimum -2.000 -1.000 -6.200 -4.300 3.200 -3.100 5.500 13.629 1.996
Std. Dev. 0.748 0.461 1.428 0.667 1.851 84®. 1.057 2.303 7.690
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Table 11: Linear regression for Europe banks sample

For each bond issued on the 127-day period aféesttiess test disclosureGapl is the difference between its notch ratingkibs gap and the mean notch rating absolute gaypeted for all bonds of the same issuing bank bsuethe
127 day-period before the stress test disclosuie d&ap?2 is the same indicator built for category mtifihe rating absolute gap is the absolute difiszdretween Moody's and Standard & Poor’s bond#gat PIIGS exposure is the
PIIGS countries sovereign debt exposure of a bdisk{osed in the EBA stress test results), dividgdts Tier 1 capital for the 2010 stress test @ode Tier 1 capital for the 2011 and 2014 strestste\(C)Tierl is the difference between
the stressed value of the Tier 1 ratio in the cdgbe 2010 stress test or the Core Tier 1 ratidgtfe 2011 and 2014 stress tests t and the cufient (Core tier 1) capital ratidRWA is the difference between the stressed riskjitet
assets and the current risk weighted assets dibigéotal asset?dANet Income is the difference between the stressethcome and the current net income divided bal mésets. Controls stands for the following \Hes: Average_rating,,
Ln_amount_issued (iIEUR), Maturity (see table 2).

First period
EU 2010 - EU2011 EU 2014
VARIABLES AGapl AGap2 AGapl AGap2 AGapl AGap2 AGapl AGap?2 AGapl AGap2 AGapl AGap2
(1) (2 (3) 4) (5) (6) (7) (8) 9) (10) (11) (12)
PIIGS exposure 1.271%*= 0.523*** 1.062%** 0.435*** -0.900%** -0.371%* -0.772* -0.351%** -0.00418 -000836*** 0.00359 -0.00680*
(0.437) (0.127) (0.400) (0.123) (0.273) (0.0876) .292) (0.0922) (0.00534) (0.00300) (0.00555) (06m3
ARWA 54.94** 16.30** -10.28 -6.538 1.039 -2.146
(21.65) (7.579) (12.48) (4.596) (13.67) (7.104)
A(C)Tierl -31.89 -7.499 -26.79 1.895 -80.75** -11.54
(47.29) (17.00) (53.17) (17.84) (35.20) (22.92)
ANet Income -65.19 -74.56 147.3 -16.93 11.20 23.27 11.40 22.76
(138.9) (47.31) (232.2) (75.42) (40.13) (19.55) A2 (18.65)
Constant -0.877 -0.868 -4.522 -2.245* 1.764 1.120 .784 1.057 -1.203 -0.384 -0.849 -0.290
(2.683) (1.164) (2.727) (1.159) (4.578) (1.504) 4.687) (1.586) (1.583) (0.947) (1.209) (0.841)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes s Ye Yes
Observations 71 71 71 71 36 36 36 36 44 44 44 44
R-squared 0.360 0.413 0.232 0.304 0.339 0.482 0.328 0.425 0.063 0.137 0.256 0.143
Last period
e EU2011 EU 2014
VARIABLES AGapl AGap2 AGapl AGap2 AGapl AGap2 AGapl AGap?2
(13) (14) (15) (16) (17) (18) (19) (20)
PIIGS exposure -1.532* -0.549*** -1.503** -0.539*+* -0.00384 -0.0920*** 0.00609 -0.0107**
(0.608) (0.155) (0.553) (0.133) (0.00509) (0.00281) (0.00430) (0.00368)
ARWA 3.907 1.507 3.330 -5.068
(4.492) (1.790) (9.411) (5.214)
A(C)Tierl 12.19 4.230 -43.75%* 10.70
(16.88) (5.383) (16.83) (12.46)
ANet Income 497.9 159.2** 465.5 147.9** 4.822 26.67 3.409 27.44
(368.2) (77.33) (349.9) (66.64) (31.78) (17.93) A2 (17.54)
Constant 0.853 1.102 -0.478 0.610 -1.184 -0.373 -0.526 9.54
(3.505) (1.280) (3.424) (1.211) (1.495) 0.879) (1.403) (0.972)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Observations 36 36 36 36 44 44 44 44
R-squared 0.446 0.515 0.443 0.511 0.066 800.1 0.190 0.169

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 12: Linear regression for US banks sample

For each bond issued on the 127-day period aféesttiess test disclosureGapl is the difference between its notch ratingkibs gap and the mean notch rating absolute gaypeted for all bonds of the same issuing bank bsuethe
127 day-period before the stress test disclosue d&ap?2 is the same indicator built for category mtifine rating absolute gap is the absolute difiggdretween Moody's and Standard & Poor’s bondgigat GAP_to_Assets is
capital GAP from 2009 US stress test results fepexcific bank divided by its total asset&Tierl is the difference between the Tier 1 capatb from the adverse scenario of the US stregsated the current tier
1 capital ratio. Net income is the net income mater the period of the stress test adverse sceofifie US stress test. Total_loss_loan is thesloes total loans over the periods of the adversessio of US stress
test divided by total loandLeverage is the difference between the leverage ratio ftbenadverse scenario of the US stress test armuthent leverage ratio. Failed_dummy is a dummyatée equals to 1 when
the bank failed the stress test and equals todrwite.Controls stands for the following variables: Avgearating, Ln_amount_issued (USD), Maturity (sééet&).

US 2009 . uys2012 US 2013 - UuUs2014 US 2015
VARIABLES AGapl AGap2 AGapl AGap?2 AGapl AGap2 AGapl AGap2 AGapl AGap2 AGapl AGap?2 AGapl AGap2 AGapl AGap2 AGapl AGap?2
1) @ ©) “4 ®) (6) O ® © (10) (11 (12 (@13 (14) (15) (16) 17 18)

Gap_to_Asset -0.605*  -0.179*
(0.242) (0.091)

ATierl 1.247%%  0.334* 0.001  0.008 -0.039%*  -0.103* 0.516**  0.110*
(0.357)  (0.177) (0.014)  (0.011) (0.008)  (0.043) (0.067)  (0.056)
Aleverage 0.036 0056 0.0271 0.069 0.110%*  0.287* 0.074** 388>  -0.152  0.066  0.356*  0.230
(0.043) (0.040) (0.049) (0.047) (0.008)  (0.155) OW®)  (0.147)  (0.183) (0.154) (0.212)  (0.144)
Net income 0.069%*  0.0184** 0.029  -0.021 0.013  -0.296% 0.463**  0.037
(0.018)  (0.008) (0.029) (0.038) (0.028)  (0.083) (0.132)  (0.090)
Total_loss_loan  2.493 1.099  -0.351%* -0.132%* @@/ -0.0299*%*  0.004  0.003 -0.001 0.014 -0.040** 0B2  -0.049**  0.042 -0.001  0.106* 0.168%* 0.143*

(1.518)  (0.760)  (0.0910)  (0.0482) (0.0330)  (0.0130{0.0128) (0.011) (0.003) (0.016) (0.002)  (0.040) 0.005)  (0.041)  (0.054) (0.046) (0.063)  (0.043)
Failed_dummy  -0.326  -0.499%

(0.305)  (0.093)

Constant 2.798**  4.037**  6.932*** 1.700* 0.742 Q2 0.054 0.373 0.011 0.339 0.815%** 0.912* 0.802** 0.537 0.457 0.797 0.901 0.859
(1.172) (0.151) (1.928) (1.020) (0.691) (0.431) 0.266) (0.235) (0.187) (0.208) (0.037) (0.522) 46 (0.584) (0.643) (0.538) (0.817) (0.554)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes s Ye Yes Yes Yes Yes Yes Yes Yes
Observations 55 55 105 105 105 105 150 150 150 150 101 101 101 101 72 72 72 72
R-squared 0.618 0.888 0.222 0.395 0.096 0.358 0.01P.056 0.017 0.058 0.929 0.225 0.875 0.269 0.606 2740. 0.367 0.233
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There are two panels of results for Europe dependmthe specification of the stress test
variables, either using values from the first pérad the 2011 and 2014 stress test adverse
scenarios or using values from the last periodheké¢ stress test adverse scenarios (Table
11394, Given the context that prevailed during the finsplementation of the European stress
tests, we, first of all, focus on the PIIGS expestanks’ sovereign exposure were not reported
in detailed in the banks’ balance sheet, then ntarbarticipants could not get a clear vision
about these exposures before they were disclosE@Bytests. We findhat banks’ PIIGS debt
exposure increases the rating disagreethbetween Moody’s and S&P for the first stress test
conducted in 2010, with the higher significancalbthe explanatory variables. The impact of
the PIIGS exposure variable is positive both foirchcand category GAP Uncertainty about
PIIGS sovereign debts and the difficulty to evadutiteir actual risk make the PIIGS global
exposure cause and increase the split rating. Beéh@ European sovereign crisis, sovereign
debts were considered quite completely safe. Vidighoutbreak of the Debt crisis, the question
of sovereign credit risk arose in financial marlatsd gave rise to multiple views and prospects
on the future of PIIGS solvability. Contrary to itspact in the first stress test, we find that the
PIIGS countries debt exposure decreases the aphigrboth for notch and category gaps on
the 2011 test and a similar but weaker effect émigategory gap on the 2014 test. Furthermore
PIIGS exposure has a stronger impact for 2011 enrélgressions using the values of the last
period of the adverse scenario, i.e. two-year borgtressed variables, than using values of the
first period of the adverse scenario, i.e. one-y@aizon stressed variabfésThe second and
the third European test compared to the first aogiged more detailed information on bank’s
resilience and the methodology was improved andasaes more severe in order to increase
the credibility of the stress test. These improvetsiethe strengthened transparency about
sovereign exposure gradually reduced for many han&ge consensual mid-term views, could

explain this negative impact on disagreements, sand higher convergence of appraisal for

3% There is only a one-year horizon in the 2010 Eeanptest.

40 Given the strong correlation between the capititin variables and the risk weighted assets viaiate do

not include them simultaneously in our regressions.

41 More precisely, a greater exposure tends to iser¢gize disagreement after the test, which may,rdkpg of

the others variables influence, correspond, favargbond to an increasing gap after the test (exofoster this
growth of split rating) or to a decreasing gap rafite test (exposure penalize this reduction df sating). This

remark obviously applies to comments on each eaptay variable and on each test. The preliminaagisttcal

analyze helps to determine for each test whiclagdn, increasing or decreasing gap, is more likelgccur.

42 P|IGS exposure depicts the same variable in thbleut the stressed variables differ due to diffechoices of
the time horizon of the scenario. In the EU 20XklIstean increase in a bank PIIGS exposure alorgtiét two-

year horizon stressed variables appears to leadttmnger impact than the same increase alongheétbne-year
horizon stressed variables. That is why we maypné this result as a mid-term impact of PlIIGSas(pe as it
depends on mid-term views on others explanatoriabkas, leading to a stronger convergence of thiegs of

the two agencies for high exposure.
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those banks who remain with high PIIGS exposuser #ifte second and, in a lesser extent, after
the third stress test results disclosure. Inddesl Huropean sovereign crisis reached its peak
and the financial market its highest uncertaintythat time of the 2011 test exercise. This
situation created high need of information anddpamency about banks’ financial health that
the 2011 test partly addressed while bringing mwnformation to the market participants

and reducing banks opacity (Petrella and Resti{p01

Risk weighted assets (RWA) are a wider indicatorbahks credit risk. We can use the
difference between the adverse scenario risk weighssets (divided by the total assets) and
the current ones as another (inverse) indicatdhefexpected resilience of the bank in the
adverse scenario. Higher RWA has an impact ongliterating only after the disclosure of the
2010 results and leads to the same result as RIX@&sure, both for notch and category splits,
greater expected risks increase uncertainty areréifces of opinion. One year later, in 2011,
in a period marked by higher volatility, even ifarmation on the bank difficulties that may
occur on a one-year or two-year horizon should beeraredible given the improvement of the
test exercise and thus allowing markets and spadliifiagencies to converge towards common
views, RWA variable shows no effect at all. In fabtie 2011 stress test brings more detailed
information about banks’ sovereign exposure whiebetcertainly been the focal point of rating

analysis, explaining the non-significance of a dievameasure of weighted risks.

We now consider capital ratio variables which a@reaurse major indicators to analyze the
resistance of banks to extreme events. The diféerdretween the stressed capital and the
current one should indicate the resilience of thakb And we could expect that a higher
resilience (i.e. a higher difference meaning mdttroa lower decrease of Tierl) leads to a
convergence of agency feelings about the solvgtafithe bank. It is indeed the result we find
but only for the 2014 stress test (notch gaps)iddably, this result appears weaker when we
use the final year of the adverse scenario as cadpa the first year (table 11). An explanation
may be found in a weaker confidence of marketdgjaaints at the height of the Debt Crisis in

the true capacity of banks capital to withstand ywars of adverse economic downturn.

Finally, the stressed net income compared to thescuone has only one impact in 2014 for
the category gaps at the two-year horizon meatmiagagencies diverge on their assessment of

a stronger resilience of the banking profit to emte shocks.
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The results for the US tests are shown in Tabfé. 12 higher capital shortfall from SCAP
conducted in 2009 has a negative impact on thegaisagreement. This impact is mainly for
notch split while the significance for the categsplit is low, the failed dummy becoming in
this case the most powerful indicator of an imprbagreement of agencies. On the other US
stress tests the capital shortfall is not a datafggward in the results, thus, we consider the
difference between the capital from the adversaaoe and the current capital. For the 2012
and 2015 US stress tests, the results show thiag h@n increase of disagreement rating for
the more resilient banks (notch and category spfitje during the 2014 stress test, the split
rating decreases for these banks (only for nottib).sllorgan et al. (2013) argue that before
the disclosure of the 2009 stress test, financaket’'s participants are able to make difference
between the good and bad banks but the thing greyed is the extent of the capital shortfall.
So, the disclosure of stress test results broughtmation which permits rating agencies to
make less disagreement about banks’ rating. Fa2@he US stress test, the positive impact of
the capital on the split rating may be explainedh®gyfact that four of the 19 BHCs participating
to the stress test have one or more projectedatayylcapital ratios that fall below regulatory
capital minimum levels at some points over thesstrecenario horizon. So, this may create
doubt on the other banks having enough level oftalapn their effective resilience to the
adverse scenario. At the 2015 US stress test, aoalgsts suggest that few banks that heavily
trade in the capital markets have post-stress mimncapital ratios close to the 8%
requirement. The high positive impact on the nanot category split on the period after the
disclosure of the 2015 stress test may be dueldokaof confidence in the way some banks
have passed the test. Unlike other tests thatatelihat worse news about the capital coverage
tend to align the views of agencies, the 2014 $Egkows a decrease in the notch split rating
for the post-stress best capitalized banks. Negltls, the simple leverage ratio (calculated as
the capital divided by total assets) has in thisesgest (and only for this one) an opposite effect

and, as the other indicators in the others testseases disagreement in case of better news.

Total loan losses and Net Income ratio provideegditferent results depending on the test. We
find that agencies agree more in their interpretatif comparative bad results (disagree more
for comparative good results) in 2012 for both &bles. However, this stresses values have no

impact at all in 2013 and provide exactly sepasattopposite effects in 2014 and 2015 (agency

43 We remind that there is only one stressed valadlable, at the end of the scenario, usually 9 igusiahead.
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views converge with increased loans losses anathighome in 2014, with reduced loan losses

and weaker income in 2015).

Our global findings indicate the diversity of detemants of split rating changes both in the
case of Europe and the US stress tests, withouiding a clear vision of what could explain,

in reference to our first statistical analysis, weytain tests lead and others not to a convergence
of opinion of agencies. The mixed findings drawmiothe different stress tests underline that
several other factors could influence the integdren of the rating agencies i.e. the credibility
of the stress test, the backstops measures, themooclimate, etc. Because of the large panel
of data disclosed by a stress test results disa@ptiuese information are highly submitted to a
subjective perception and analysis of the newshbyrating agencies as well as the different
market’s participants.

3.5. Conclusion

In this paper, we study the information value ohls stress tests using banks’ bond split
ratings as an indicator of the efficiency of theatbsure of the stress test results. We consider
ratings at issuance of bonds jointly rated by Mdsdnd Standard & Poor’s and issued by
banks participating to the European and US barnkesstests conducted between 2009 and
2015. We first bring a statistical investigatiorazing the split ratings before and after each
stress test results disclosure. Second, we rumearlimodel considering a split rating measure
as the dependent variable and key results disclos#te different stress tests conducted in

Europe and in the United-States as explanatorabias.

Previous studies emphasized opposite effects ofrimdtion disclosure suggesting that stress
tests could as well decrease or increase uncertabmut banks’ statements. Overall, our

findings suggest that the impact of the stresgéssilts disclosure is mixed both on the US and
European banks' bond split ratings. Indeed, we nindemany episodes where information

disclosure increases the disagreements betweag eagencies. Market participants could parse
differently the detailed data disclosed by thessttests and these differing interpretations may
create more disagreements among different agedtsirmour case, between rating agencies.
However, in a period of turmoil as the Europearesengn Debt Crisis, when the market faces
a lot of fear and uncertainty and when informaighighly needed, the disclosure of the stress

tests results leads to a greater convergence wkwé rating agencies.
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Our econometrical investigation tries to determitach results might explain the observed
changes in split ratings in pre/post disclosurdgaer and enlighten why some stress tests
increase and others decrease split ratings. We foigcrucial disclosed information regarding
to risk, capital and profitability of tested bardesd find no clear-cut results that would allow us
to clearly identify the causal factors of the chamg absolute rating gaps around each stress
test. The credibility of the testing procedure, flegerity of the scenarios, crisis or non-crisis
time, the regulatory backstops measures and tleeratities related to disclosure could impact
market participants' own perceptions of the stiesss and explain the mixed effects of
disclosure. A deeper study would be needed to statet the exact reasons for these different
and often opposite results, which would requirb@dugh individual analysis of each bank

tested beyond the scope of this paper

This notwithstanding, supervisors may implementhods which may combine quantitative
and qualitative assessments in order to providenbiguous signals to the market, increasing
the efficiency of the stress tests by a highemabdity in the results disclosed. An effective
stress test may reach its objective of transparéyayecreasing each bank's opacity but also
by diminishing global sector uncertainty. This niegya big challenge to the extent that the tests
are based on extreme events scenarios that areusbyvnot the most probable cases. Market
actors like rating agencies interpret not onlytti@oughness of the disclosed information but
also the relevance of the assumptions made by\dgpes, with possible own subjective and

divergent interpretations but also high incentiteeact in the same direction in distress periods.
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Table 13: Correlation matrix of explanatory variables for Europe banks

Panel A : EU 2010

PIIGS exposure  ATierl ARWA  Average_rating Ln_amount_issued
PIIGS exposure 1.000
ATierl 0.402 1.000
ARWA -0.173 -0.449 1.000
Average_rating 0.243 -0.085 -0.120 1.000
Ln_amount_issued 0.150 0.228 0.095 0.091 1.000
Maturity 0.073 0.072 0.165 -0.060 -0.132

Panel B : EU 2011
First period
PIIGS exposure ACTierl ARWA ANet Income

PIIGS exposure 1.000

ACTierl -0.126 1.000

ARWA 0.036 -0.757 1.000

ANet Income 0.163 0.258 0.041 1.000
Average_rating 0.084 -0.306 0.258 -0.101
Ln_amount_issued 0.152 0.173 -0.128 0.187
Maturity 0.023 -0.085 0.186  0.095
Last period

PIIGS exposure ACTierl ARWA ANet Income

PIIGS exposure 1.000

ACTierl 0.219 1.000

ARWA -0.056 -0.638 1.000

ANet Income -0.170 -0.136 0.119 1.000
Average_rating 0.084 0.332 -0.266  0.037
Ln_amount_issued 0.152 -0.111 0.133 -0.064
Maturity 0.023 0.049 -0.174  -0.095

Panel C : EU 2014

First period

PIIGS exposure ACTierl ARWA ANet Income
PIIGS exposure 1.000
ACTierl 0.399 1.000
ARWA -0.322 -0.536 1.000
ANet Income -0.330 -0.189 0.120 1.000
Average_rating 0.194 0.186 -0.131  -0.157
Ln_amount_issued 0.028 -0.019 0.008 0.080
Maturity 0.088 0.125 -0.228 -0.054
Last period

PIIGS exposure ACTierl ARWA ANet Income

PIIGS exposure 1.000

ACTierl 0.421 1.000

ARWA -0.123 -0.129 1.000

ANet Income -0.326 -0.343 -0.131 1.000
Average_rating 0.194 0.339 0.077 -0.184
Ln_amount_issued 0.028 -0.025 -0.133  0.050
Maturity 0.088 0.080 -0.174  -0.053

Average rating Ln_amount_issued

1.000
-0.033 ooat.
-0.192 0.194

Average rating Ln_amount_issued

1.000
-0.033 .00aL
-0.192 0.194

Average_rating Ln_amount_issued

1.000
0.183 001.0
0.011 0.095

Average_rating Ln_amount_issued

1.000
0.183 ooai1.
0.011 0.095

Maturity

1.000

Maturity

0.00

Maturity

00.0

Maturity

0.00

Maturity

0.00

116



Chapter 3: What is the information value of barstigss tests&n investigation using banks’ bond split ratings

Table 14: Correlation matrix of explanatory variables for US banks

Panel A: US 2009
Gap_to_Asset

Total_loss_loakailed_dummy Average_rating Ln_amount_issulidturity

Gap_to_Asset 1.000
Total_loss_loan 0.437 1.000
Failed_dummy -0.310 -0.371 1.000
Average_rating 0.017 -0.043 -0.237 1.000
Ln_amount_issued0.078 0.276 -0.053 -0.291 1.000
Maturity -0.104 -0.147 0.187 0.232 -0.050 1.000
Panel B: US 2012
ATierl Netincome  Total loss loan Average_rating amount_issued Maturity
ATierl 1.000
Net income -0.224  1.000
Total_loss_loan 0.156 -0.308 1.000
Average_rating -0.061  0.183 -0.022 1.000
Ln_amount_issued 0.153 -0.143 0.243 -0.121 1.000
Maturity -0.038  0.089 -0.167 0.196 -0.213 1.000
Panel C: US 2013
ATierl Aleverage Netincome Total loss loan Average ratiign_amount _issued Maturity
ATierl 1.000
Aleverage 0.035 1.000
Net income 0.564 0.276 1.000
Total_loss_loan 0.301 -0.298 0.372 1.000
Average_rating -0.227 -0.038 -0.541 -0.038 1.000
Ln_amount_issued 0.211 -0.085 0.064 0.201 -0.284 0001.
Maturity -0.006 0.120 0.011 -0.057 0.302 -0.173 00.0
Panel D: US 2014
ATierl Aleverage Netincome Total loss loan Average ratiign amount issued Maturity
ATierl 1.000
Aleverage 0.305 1.000
Net income 0.853 0.370 1.000
Total_loss_loan 0.162 0.065 0.278 1.000
Average_rating 0.102 -0.333 -0.011 0.035 1.000
Ln_amount_issued 0.288 0.023 0.287 0.299 -0.311 001.0
Maturity -0.044 0.063 -0.059 -0.144 0.190 -0.142 00D.
Panel E: US 2015
ATierl Aleverage Netincome Total loss loan Average ratiign_amount issued Maturity
ATierl 1.000
Aleverage 0.346 1.000
Net income 0.804 0.303 1.000
Total_loss_loan 0.422 -0.020 0.403 1.000
Average_rating 0.096 0.062 0.094 0.096 1.000
Ln_amount_issued 0.342 0.191 0.269 0.312 -0.072 001.0
Maturity -0.054 0.049 -0.040 -0.170 0.314 -0.133 00D.
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Appendix:

Table Al: Rating class and rating numerical scales

Common category rating Common notch rating

Agency rating scales

numerical scale numerical scale
Moody’s Standard & Poor’
1 1 Aaa AAA
2 Aal AA+
2 3 Aa2 AA
4 Aa3 AA-
5 Al A+
3 6 A2 A
7 A3 A-
8 Baal BBB+
4 9 Baa2 BBB
10 Baa3 BBB-
11 Bal BB+
5 12 Ba2 BB
13 Ba3 BB-
14 B1 B+
6 15 B2 B
16 B3 B-
17 Caal CCC+
7 18 Caa2 CCC
19 Caa3 CCC-
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Table A2:Moody’s and S&P European and United-States banks’ bonds ratindbands characteristics, by

issue periodgame issuing banks before and after each stresstjes

This table reports mean rating and characteristi¢gsonds issued by European tested banks and UStteds tested banks for each stress test,
with a sample restricted for a given test to thekisehaving issued bonds both in the 127-day-pdrsefdre and in the 127-day period after this
test. Statistics are computed and reported ordhb stress test results disclosure date. Isss@s/tsindicates respectively the number of bonds
issued and the number of issuers on the perioddemesl. Average rating is the average of Moody@ Standard & Poor’s ratings, computed on
a notch basis or on a category basis (higher valWeverage rating indicates higher risk). Maturigyexpressed in years. Amount issued is the
total amount of the bond'’s issue.

Issues/Issuers Maturity Amount issued
Issue period (number) Average notch rating Averegory rating (mean, years) (mean, EUR millions)
Europe (mean, EUR millions)
Tested Banks - all sample period 886/24 5.57 2.83 5.83 560.50
127 days before the 2010 stress test  64/16 4.05 32 2 6.40 608.48
127 days after the 2010 stress test 81/16 4.06 37 2. 5.19 626.89
127 days before the 2011 stress test 88/16 4.80 A48 2 5.71 562.62
127 days after the 2011 stress test 36/16 5.31 79 2. 5.93 364.29
127 days before the 2014 stress test  52/14 6.96 27 3 5.78 540.22
127 days after the 2014 stress test 46/14 6.87 53 3. 5.75 677.13
United-States (mean, USD millions)
Tested Banks - all sample period 1918/13 6.27 3.07 9.42 429.06
127 days before the 2009 stress test  37/8 1.92 42 1. 3.97 1963.11
127 days after the 2009 stress test 59/8 5.40 8 28 6.36 709.99
127 days before the 2011 stress test  248/6 5.74 94 2 9.73 284.94
127 days after the 2011 stress test 199/6 5.76 94 2. 11.36 262.83
127 days before the 2012 stress test  121/6 5.99 .00 3 8.20 279.49
127 days after the 2012 stress test 105/6 6.47 11 3. 8.42 259.57
127 days before the 2013 stress test  170/8 7.24 .33 3 9.15 460.89
127 days after the 2013 stress test 150/8 7.17 30 3. 9.92 253.95
127 days before the 2014 stress test  108/6 7.16 .30 3 11.33 557.29
127 days after the 2014 stress test 125/6 7.40 41 3. 10.67 518.32
127 days before the 2015 stress test  91/8 7.39 40 3. 11.31 534.77
127 days after the 2015 stress test 72/8 7.08 133 9.03 990.51
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Table A3: Measures of disagreement betwbkody’s and S&P for European and United-States banks’

bonds ratingssame issuing banks before and after each stressties

This table reports different bonds disagreementsores between Moody’'s and Standard & Poor’s. Cdioelés the correlation index between
their ratings. Moody's <> S&P indicates the peragatof their disagreements .Absolute gap is thelatesdifference between Moody’s and
Standard & Poor’s ratings. Rating gap distributiepresents the percentage of Gap= 1, Gap= 2 or Gajard more in the total number of
disagreements.

Average ratings Rating gap distribution (%)
Issue period (Moody's/S&P) Correlation betweemgati Moody's <> S&P (%) Average absolute gapGap=1 Gap=2 Gap=3+
Europe

Notch rating
Tested Banks - all sample period 5.43/5.7 0.83 .85 0.88 64.2 24.6 11.2
127 days before the 2010 stress test  3.42/4.69 107 76.6 1.42 42.9 44.9 12.2
127 days after the 2010 stress test ~ 3.37/4.75 0.54 76.5 1.63 33.9 46.8 194
127 days before the 2011 stress test 4.31/5.28 5 0.7 53.4 1.02 48.9 27.7 234
127 days after the 2011 stress test  5/5.61 0.55 89 3 1.00 57.1 0.0 42.9
127 days before the 2014 stress test  7.15/6.77 4 0.9 38.5 0.50 70.0 30.0 0.0
127 days after the 2014 stress test  6.85/6.89 0.85 54.3 0.78 72.0 16.0 12.0
Category rating

Tested Banks - all sample period 2.77/2.89 0.77 5.08 0.29 89.5 10.5 0.0
127 days before the 2010 stress test  2.04/2.47 3 0.6 41.1 0.45 90.0 10.0 0.0
127 days after the 2010 stress test ~ 2.07/2.55 0.45 51.2 0.60 83.7 16.3 0.0
127 days before the 2011 stress test 2.34/2.6 0.64 33.0 0.38 84.2 15.8 0.0
127 days after the 2011 stress test ~ 2.58/2.83 0.52 19.4 0.31 42.9 57.1 0.0
127 days before the 2014 stress test  3.28/3.11 8 0.8 19.7 0.20 100.0 0.0 0.0
127 days after the 2014 stress test  3.36/3.34 0.71 28.3 0.28 100.0 0.0 0.0

United-States

Notch rating

Tested Banks - all sample period 6.27/6.27 0.79 0.7 0.89 73.6 26.0 0.4
127 days before the 2009 stress test  1.84/2 0.99 16.2 0.16 100.0 0.0 0.0
127 days after the 2009 stress test ~ 5.12/5.68 0.84 62.7 0.63 100.0 0.0 0.0
127 days before the 2011 stress test 5.41/6.07 3 0.7 66.5 0.77 83.6 16.4 0.0
127 days after the 2011 stress test ~ 5.52/6.01 0.74 79.9 0.98 77.4 22.6 0.0
127 days before the 2012 stress test 5.68/6.31 5 0.3 93.4 1.42 47.8 52.2 0.0
127 days after the 2012 stress test ~ 6.19/6.75 0.57 83.8 1.29 46.6 53.4 0.0
127 days before the 2013 stress test  7.5/6.98 0.86 57.6 0.64 89.8 10.2 0.0
127 days after the 2013 stress test ~ 7.41/6.93 0.87 52.7 0.56 93.7 6.3 0.0
127 days before the 2014 stress test  7.71/6.61 7 0.7 88.9 1.12 74.0 26.0 0.0
127 days after the 2014 stress test ~ 8.13/6.66 0.88 100.0 1.50 50.4 49.6 0.0
127 days before the 2015 stress test 8.12/6.66 2 09 98.9 1.46 52.2 47.8 0.0
127 days after the 2015 stress test  7.56/6.6 0.85 72.2 0.96 67.3 32.7 0.0
Category rating
Tested Banks - all sample period 3.16/2.99 0.63 1.8 0.32 100.0 0.0 0.0
127 days before the 2009 stress test  1.41/1.43 8 0.9 2.7 0.03 100.0 0.0 0.0
127 days after the 2009 stress test ~ 2.86/2.9 0.71 10.2 0.10 100.0 0.0 0.0
127 days before the 2011 stress test 2.88/2.99 9 04 17.3 0.17 100.0 0.0 0.0
127 days after the 2011 stress test ~ 2.95/2.94 0.58 26.1 0.26 100.0 0.0 0.0
127 days before the 2012 stress test  3.03/2.97 7 03 29.8 0.30 100.0 0.0 0.0
127 days after the 2012 stress test ~ 3.17/3.06 0.70 171 0.17 100.0 0.0 0.0
127 days before the 2013 stress test 3.52/3.14 0 05 47.6 0.48 100.0 0.0 0.0
127 days after the 2013 stress test ~ 3.49/3.11 0.57 41.3 0.41 100.0 0.0 0.0
127 days before the 2014 stress test 3.57/3.02 201 55.6 0.56 100.0 0.0 0.0
127 days after the 2014 stress test ~ 3.76/3.06 0.15 69.6 0.70 100.0 0.0 0.0
127 days before the 2015 stress test  3.78/3.02 8 0.0 75.8 0.76 100.0 0.0 0.0
127 days after the 2015 stress test  3.51/3.1 0.32 41.7 0.42 100.0 0.0 0.0
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Table A4:Moody’s and Fitch European and United-States banks’ bonds ratindands characteristics, by

issue period.

This table reports mean rating and characteristidsonds issued by European banks and United-Stesésd banks around each stress test.
Statistics are computed and reported on the 127pdegd before and 127-day period after each stasdgesults disclosure date. Issues/Issuers
indicates respectively the number of bonds issuebtlae number of issuers on the period considéreerage rating is the average of Moody's
and Fitch ratings, computed on a notch basis @ category basis (higher value of Average ratidgcates higher risk). Maturity is expressed in
years. Amount issued is the total amount of thedlmissue.

Issues/Issuers Maturity Amount issued

Issue period (number) Average notch ratifgyerage category rating (mean, years)

Europe (mean, EUR millions)
Tested Banks - all sample period 721/36 5.61 2.88 6.02 648.72

127 days before the 2010 stress tés3/19 4.08 2.27 7.63 779.17

127 days after the 2010 stress tesb4/14 4.16 2.37 5.47 834.02

127 days before the 2011 stress te36/21 4.40 2.44 6.07 737.48

127 days after the 2011 stress tesP5/14 5.10 2.70 5.73 329.66

127 days before the 2014 stress tésb/15 6.58 3.23 5.80 609.25

127 days after the 2014 stress tes#}8/14 6.65 3.29 6.20 746.79

United-States (mean, USD millions)

Tested Banks - all sample period 1421/16 5.62 2.95 8.83 582.13

127 days before the 2009 stress t39/10 1.77 1.36 3.93 1895.00

127 days after the 2009 stress tes61/10 4.99 2.82 6.32 912.02

127 days before the 2011 stress t&347/8 5.26 2.87 9.73 313.08

127 days after the 2011 stress tesfl71/7 5.52 2.93 11.84 309.14

127 days before the 2012 stress te3/6 5.78 2.96 8.62 376.69

127 days after the 2012 stress tes64/6 5.88 3.01 8.20 412.52

127 days before the 2013 stress te3/7 6.74 3.31 7.66 925.16

127 days after the 2013 stress tes68/9 6.87 3.37 7.67 598.61

127 days before the 2014 stress tef6/7 6.83 3.29 10.22 1377.77

127 days after the 2014 stress tes69/9 6.72 3.19 7.66 1103.01

127 days before the 2015 stress te$5/9 7.12 3.39 7.32 1122.71

127 days after the 2015 stress tes64/8 6.47 3.09 8.74 1117.70
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Table A5: Measures of disagreement betwhbkrody’s and Fitch for European and United-States banks’

bonds ratings.

This table reports different bonds disagreementsomes between Moody’s and Fitch. Correlation isaiweelation index between their ratings.
Moody's <> Fitch indicates the percentage of td&iagreements .Absolute gap is the absolute diféerdetween Moody’s and Fitch ratings.
Rating gap distribution represents the percenta@gapf 1, Gap= 2 or Gap = 3 and more in the totalbver of disagreements.

Average ratings Rating gap distribution (%)
Issue period (Moody's/Fitch)Correlation between ratingdMoody's <> Fitch (%) Average absolute gapGap=1 Gap=2 Gap=3+
Europe
Notchinat
Tested Banks - all sample period 5.73/5.48 0.86 4.6 0.97 67.9 19.8 12.3
127 days before the 2010 stress tesB8.74/4.42 0.83 73.6 1.02 69.2 25.6 5.1
127 days after the 2010 stress test 3.56/4.76 0.83 85.2 1.31 58.7 37.0 4.3
127 days before the 2011 stress test.05/4.74 0.78 66.3 1.00 66.7 24.6 8.8
127 days after the 2011 stress test 5.16/5.04 0.82 68.0 0.84 76.5 23.5 0.0
127 days before the 2014 stress tes¥.05/6.11 0.93 50.9 0.98 35.7 42.9 214
127 days after the 2014 stress test 7.15/6.15 0.88 56.3 1.13 48.1 14.8 37.0
Categoayimg
Tested Banks - all sample period  2.89/2.87 0.81 25.0 0.26 95.0 5.0 0.0
127 days before the 2010 stress tesR.15/2.4 0.71 37.7 0.40 95.0 5.0 0.0
127 days after the 2010 stress test 2.17/2.57 0.72 40.7 0.44 90.9 9.1 0.0
127 days before the 2011 stress tes2.34/2.55 0.76 23.3 0.26 90.0 10.0 0.0
127 days after the 2011 stress test 2.68/2.72 0.70 28.0 0.28 100.0 0.0 0.0
127 days before the 2014 stress tesB8.36/3.09 0.90 25.5 0.27 92.9 7.1 0.0
127 days after the 2014 stress test 3.4/3.19 0.55 29.2 0.33 85.7 14.3 0.0
United-States
Notching
Tested Banks - all sample period  5.99/5.25 0.82 58.5 0.93 51.0 38.6 10.3
127 days before the 2009 stress tesfl.79/1.74 0.99 5.1 0.05 100.0 0.0 0.0
127 days after the 2009 stress test 5.18/4.8 0.84 31.4 0.37 81.3 18.8 0.0
127 days before the 2011 stress tes5.43/5.08 0.86 32.0 0.35 89.9 10.1 0.0
127 days after the 2011 stress test 5.62/5.43 0.78 45.6 0.60 67.9 32.1 0.0
127 days before the 2012 stress tes5.91/5.66 0.55 65.9 0.95 55.4 44.6 0.0
127 days after the 2012 stress test 6/5.77 0.68 79.7 1.14 62.7 31.4 5.9
127 days before the 2013 stress tes¥.64/5.84 0.92 100.0 1.80 31.8 56.5 11.8
127 days after the 2013 stress test 7.69/6.04 0.91 91.2 1.65 25.8 67.7 6.5
127 days before the 2014 stress tes?.89/5.76 0.96 97.8 2.13 2.2 77.8 20.0
127 days after the 2014 stress test 7.9/5.54 0.88 96.6 2.36 3.5 49.1 47.4
127 days before the 2015 stress tes8.33/5.91 0.98 100.0 2.42 2.2 53.3 44.4
127 days after the 2015 stress test 7.48/5.45 0.87 100.0 2.03 18.8 60.9 20.3
Categoaying
Tested Banks - all sample period  3.07/2.82 0.76 26.9 0.27 100.0 0.0 0.0
127 days before the 2009 stress tesfl..38/1.33 0.96 5.1 0.05 100.0 0.0 0.0
127 days after the 2009 stress test 2.84/2.8 0.92 3.9 0.04 100.0 0.0 0.0
127 days before the 2011 stress tes2.89/2.85 0.90 4.0 0.04 100.0 0.0 0.0
127 days after the 2011 stress test 3.02/2.84 0.74 175 0.18 100.0 0.0 0.0
127 days before the 2012 stress tes8.12/2.81 0.59 30.6 0.31 100.0 0.0 0.0
127 days after the 2012 stress test 3.17/2.84 0.69 32.8 0.33 100.0 0.0 0.0
127 days before the 2013 stress tes8.61/3 0.69 61.2 0.61 100.0 0.0 0.0
127 days after the 2013 stress test 3.71/3.03 0.74 67.6 0.68 100.0 0.0 0.0
127 days before the 2014 stress tes8.54/3.04 0.78 50.0 0.50 100.0 0.0 0.0
127 days after the 2014 stress test 3.63/2.75 0.82 88.1 0.88 100.0 0.0 0.0
127 days before the 2015 stress tesB8.8/2.98 0.89 82.2 0.82 100.0 0.0 0.0
127 days after the 2015 stress test 3.47/2.7 0.63 76.6 0.77 100.0 0.0 0.0
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Table A6:Fitch and S&P European and United-States banks’ bonds ratindgpands characteristics, by issue

period.

This table reports mean rating and characteristidsonds issued by European banks and United-Stesésd banks around each stress test.
Statistics are computed and reported on the 127pdegd before and 127-day period after each stasdgesults disclosure date. Issues/Issuers
indicates respectively the number of bonds issmeltlae number of issuers on the period considéreerage rating is the average of Fitch and
Standard & Poor’s ratings, computed on a notchsbaison a category basis (higher value of Averagag indicates higher risk). Maturity is
expressed in years. Amount issued is the total atmfithe bond’s issue.

Issues/Issuers Maturity Amount issued

Issue period (number) Average notch ratifgyerage category rating (mean, years)

Europe (mean, EUR millions)
Tested Banks - all sample period 721/36 5.67 2.92 6.02 648.72

127 days before the 2010 stress tés3/19 4.63 2.47 7.63 779.17

127 days after the 2010 stress tesb4/14 4.72 2.56 5.47 834.02

127 days before the 2011 stress te36/21 4.81 2.57 6.07 737.48

127 days after the 2011 stress tesP5/14 5.14 2.72 5.73 329.66

127 days before the 2014 stress tdsh/15 6.37 3.14 5.80 609.25

127 days after the 2014 stress tes#}8/14 6.63 3.30 6.20 746.79

United-States (mean, USD millions)

Tested Banks - all sample period 1421/16 5.69 2.91 8.83 582.13

127 days before the 2009 stress t39/10 1.85 1.37 3.93 1895.00

127 days after the 2009 stress tes61/10 5.27 2.87 6.32 912.02

127 days before the 2011 stress t&347/8 5.58 2.93 9.73 313.08

127 days after the 2011 stress tesfl71/7 5.73 2.89 11.84 309.14

127 days before the 2012 stress te3/6 6.04 2.90 8.62 376.69

127 days after the 2012 stress tes64/6 6.28 2.97 8.20 412.52

127 days before the 2013 stress te3/7 6.42 3.11 7.66 925.16

127 days after the 2013 stress tes68/9 6.53 3.12 7.67 598.61

127 days before the 2014 stress tef6/7 6.24 3.11 10.22 1377.77

127 days after the 2014 stress tes69/9 6.03 2.96 7.66 1103.01

127 days before the 2015 stress te$5/9 6.39 3.10 7.32 1122.71

127 days after the 2015 stress tes64/8 6.02 2.91 8.74 1117.70
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Table A7: Measures of disagreement betwieigch and S&P for European and United-States barikshds
ratings.

This table reports different bonds disagreementsomes between Fitch and Standard & Poor’s. Coreeglasi the correlation index between their
ratings. Fitch <>S&P indicates the percentage of their disagreemeriisalsite gap is the absolute difference betweenSaaddard & Poor’s
ratings. Rating gap distribution represents theqraege of Gap= 1, Gap= 2 or Gap = 3 and more itotaénumber of disagreements.

Average ratings Rating gap distribution (%)

Issue period (Fitch/S&P) Correlation between ratingritch <> S&P (%) Average absolute gap Gap=1 Gap&ap=3+
Europe

Notching
Tested Banks - all sample period 5.48/5.86 0.85 5.4 0.74 60.3 22.8 16.9
127 days before the 2010 stress test  4.42/4.85 9 0.7 37.7 0.66 65.0 20.0 15.0
127 days after the 2010 stress test ~ 4.76/4.69 0.80 35.2 0.59 63.2 21.1 15.8
127 days before the 2011 stress test 4.74/4.88 1 0.7 48.8 0.81 64.3 19.0 16.7
127 days after the 2011 stress test ~ 5.04/5.24 0.61 72.0 1.00 72.2 22.2 5.6
127 days before the 2014 stress test 6.11/6.64 4 0.9 41.8 0.60 73.9 13.0 13.0
127 days after the 2014 stress test  6.15/7.1 0.89 47.9 1.04 13.0 56.5 30.4

Categorting

Tested Banks - all sample period 2.87/2.97 0.81 1.8 0.23 92.9 7.1 0.0
127 days before the 2010 stress test  2.4/2.55 0.83 9.4 0.15 40.0 60.0 0.0
127 days after the 2010 stress test ~ 2.57/2.56 0.73 185 0.24 70.0 30.0 0.0
127 days before the 2011 stress test 2.55/2.59 5 0.6 23.3 0.28 80.0 20.0 0.0
127 days after the 2011 stress test ~ 2.72/2.72 0.63 32.0 0.32 100.0 0.0 0.0
127 days before the 2014 stress test  3.09/3.18 3 0.9 12.7 0.13 100.0 0.0 0.0
127 days after the 2014 stress test ~ 3.19/3.42 0.64 27.1 0.27 100.0 0.0 0.0
United-States

Notching
Tested Banks - all sample period 5.25/6.14 0.93 3.8 0.92 91.7 6.4 1.9
127 days before the 2009 stress test  1.74/1.95 0 1.0 20.5 0.21 100.0 0.0 0.0
127 days after the 2009 stress test ~ 4.8/5.75 0.86 82.4 0.94 92.9 0.0 7.1
127 days before the 2011 stress test 5.08/6.09 8 0.8 89.5 1.00 88.7 104 0.9
127 days after the 2011 stress test ~ 5.43/6.02 0.91 515 0.60 87.5 9.1 3.4
127 days before the 2012 stress test 5.66/6.42 9 0.8 70.6 0.76 91.7 8.3 0.0
127 days after the 2012 stress test  5.77/6.8 0.99 100.0 1.03 96.9 3.1 0.0
127 days before the 2013 stress test 5.84/7.01 2 09 98.8 1.18 90.5 0.0 9.5
127 days after the 2013 stress test ~ 6.04/7.01 0.97 91.2 0.97 96.8 0.0 3.2
127 days before the 2014 stress test 5.76/6.72 8 0.9 91.3 0.96 95.2 4.8 0.0
127 days after the 2014 stress test ~ 5.54/6.51 0.99 96.6 0.97 100.0 0.0 0.0
127 days before the 2015 stress test  5.91/6.87 9 09 95.6 0.96 100.0 0.0 0.0
127 days after the 2015 stress test ~ 5.45/6.58 0.94 98.4 1.13 85.7 14.3 0.0

Categoaying
Tested Banks - all sample period 2.82/2.99 0.76 8.0 0.18 100.0 0.0 0.0
127 days before the 2009 stress test  1.33/1.41 5 09 7.7 0.08 100.0 0.0 0.0
127 days after the 2009 stress test ~ 2.8/2.94 0.76 13.7 0.14 100.0 0.0 0.0
127 days before the 2011 stress test 2.85/3.01 6 0.5 16.2 0.16 100.0 0.0 0.0
127 days after the 2011 stress test ~ 2.84/2.94 0.87 9.4 0.09 100.0 0.0 0.0
127 days before the 2012 stress test 2.81/2.99 2 0.6 17.6 0.18 100.0 0.0 0.0
127 days after the 2012 stress test ~ 2.84/3.09 0.69 25.0 0.25 100.0 0.0 0.0
127 days before the 2013 stress test  3/3.21 0.75 21.2 0.21 100.0 0.0 0.0
127 days after the 2013 stress test ~ 3.03/3.21 0.81 17.6 0.18 100.0 0.0 0.0
127 days before the 2014 stress test  3.04/3.17 5 0.8 13.0 0.13 100.0 0.0 0.0
127 days after the 2014 stress test ~ 2.75/3.17 0.52 42.4 0.42 100.0 0.0 0.0
127 days before the 2015 stress test 2.98/3.22 5 0.8 24.4 0.24 100.0 0.0 0.0
127 days after the 2015 stress test  2.7/3.11 0.31 40.6 0.41 100.0 0.0 0.0
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GENERAL CONCLUSION

These last years, the banking stress tests hame gakimportant place in the banking regulation
because they are supposed to reassure financikétaabout banks’ financial health but also
to provide more information on banks to invest&isce the end of the financial crisis in 2009,
stress tests have been regularly conducted in EBueym in the United-States. In this
dissertation, we consider the different stressteshducted in these two regions and analyze

their impact on the financial market’s participamshree different chapters.

In the first chapter, we investigate how stockhddend bondholders react to the European
stress test conducted in 2011 during the Europeaersign debt crisis. The second chapter
considers stress tests conducted in Europe arfteibnited-States and analyzes their impact
on banks’ stock prices. The third chapter of tigsekrtation studies if the disclosure of the stress
tests results brings valuable information to crealiing agencies, which are supposed to have

privileged information because of their rating @ityi.

We can highlight several lessons from these ingastns. It is known that the stress tests are
generally conducted in order to respond to investmncerns about banks’ financial health but
also to increase transparency. Because of theviighility of market prices in time of financial
crisis, some market participants may not pay atiarb the disclosed information and their
behavior may be conducted by the panic causedéygribis. As we found in the first chapter
of this dissertation, the bondholders’ reactionsrdpa crisis period are more conducted by the
financial distress than by the stress test speddia disclosed. However, stockholders value
the stress test information as their reaction isenspecific and less influenced by the crisis. So,
the realization of a stress test during a finanaisis period may not be reassuring for all the
investors in the financial markets. Furthermores tact that in a crisis period the agents’
reaction tends to be synchronized may decreadeetinefits of the stress tests. Indeed, even if
there is information brought by the stress tebsagents may have greater incentives to follow
the market movement's directions. An effectivesstitest should decrease the uncertainty and
reassure market's participants about banks’ sdoatiThus, during a crisis period, the
effectiveness of the stress test may decreaseuglthibere is a high information need. Besides
the financial crisis, the effectiveness of thestreest may also be affected by the credibility of
the backstops measures provided to investors. ¥amgle, when we consider the stress test
conducted in Europe and in the US, the investolsevanore positively the stress tests
conducted in the US than the stress test conduct&dirope. The single regulator (Federal
Reserve) and the common fiscal policy in the USatba more reassuring for investors notably
concerning the bailout of the banks having cagkalrtfall identified by the stress test. In the
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case of Europe, even if there is a single regul#ter European Central Bank), the fiscal policy
is not unified making the establishment of banlkgital assistance plans more difficult. Our
investigation also shows that the stress testsghbtiansparency not only for banks that
participated to them but also for banks that dopasticipated both in the case of Europe and
the US. The fact that the stress tests disclosei@tailed credit exposures in the banks’ balance
sheets and because of the interbank activitiess nevealed on banks participating to the stress
tests may affect other banks even if they do ndigyaate to the exercise. By analyzing the
reactions of the stock market to the stress tessraecording to the banks’ opacity level, we
find that the market reaction is greater for lgsacque banks than for highly opaque banks. This
means that the stress test brings transparencyynfiarrbanks whose opacity is not very high.
On the other hand, frequent and granular discloswag have some negative impacts on the
financial market. The detailed data disclosed by #tress tests could lead to different
interpretations due to subjective perceptions ftominvestors. We find that these different
interpretations conduct to the increase in thengatlisagreements between the credit rating
agencies. Indeed, around most of the stress tedticted in the Europe and in the US, the split
ratings tend to increase meaning that the grarditmtosure of the stress test results creates
more disagreements between the credit ratings ageridevertheless, we also find a decrease

in split ratings after the disclosure of some sttests showing a mixed effect of the stress tests.

Thus, even if the stress tests bring detailed mé&iion about banks, their effectiveness could
be limited by several factors such as their crditibithe period of disclosure (crisis or non-

crisis period), the backstops measures proposeithdoyegulators, the individual stress test
analysis of each agents and other externalitiege@l|to the disclosure. This could lead to
different perceptions of the stress tests betwearketis participants and could contribute to

decrease the impact of the stress test on thedimlamarket.
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RESUME DE LA THESE EN FRANCAIS

Cette thése étudie I'impact des stress tests bascsir les différents acteurs du marché. Le prrechiapitre analyse
comment les actionnaires et les détenteurs d'dibiggbancaires réagissent a I'information transrp@r les stress tes
durant une période de crise. Il s’appuie sur ledesésistance conduit en 2011 par I'Autorité BarecEuropéenne (ABE
au moment de la crise de la dette souveraine. Wm#e économétrique de nature événementielle réyedeles
actionnaires réagissent davantage aux informasipésifiques a chagque banque alors que les détemt®itigations ont
en général des réactions de nature plus macroéiguemt sont plus influencés par 'impact globalalerise financiére
Cependant, si on va plus loin dans I'analyse, engmt en compte différentes catégories d’obligation montre que ¢
comportement des détenteurs de dette subordormea teejoindre celui des actionnaires. Cette réadpécifique deq
actionnaires et des créanciers qui en sont legpphiches démontre que ce sont les acteurs lesiph&ne d’exercer un
discipline de marché en période de crise financiere

Le second chapitre prend en compte les stresshimstaires menés en Europe et aux Etats-Unis Bfsarlaur contenu
informationnel a partir de leur impact sur le codes actions bancaires. L'objectif est de déternsiheet impact es
fonction du degré d’opacité des banques. On maotited’abord que le marché réagit significativemgetiannonce des
résultats des stress tests a la fois pour les leangstées et les banques non testées. On meteemsi@vidence un
relation non linéaire entre le degré d’opacitélusjues et I'impact des stress tests, indiquanleguests ont un conten
informatif pour les banques moyennement opaques pas pour celles qui sont déja tres transparent@s! contraire
trés opaques.

Le troisiéme chapitre étudie I'impact de la puliima des résultats des stress tests sur les diveegede notations
I'émission des obligations bancaires. On met I'atcair les notations de Moody's et de Standard &Baoncernant
les obligations émises par les banques ayant jpertanix différents stress tests européens et aangsid_'analyse de
I'évolution des divergences de rating sur les miysoavant et aprés chaque stress test montre quubliaation des
résultats peut globalement accroitre ou réduiradseggences selon le test considéré. Les agercastdtion peuven
donc interpréter les résultats détaillés des stesss differemment et leur impact n’est donc pagague, pouvant mémg
provoquer plus de divergences. Cependant, dangéadiegles fortement troublées, telles que celleadwite de la dette

des stress tests conduisent a une plus grandergence des agences sur leurs notations des obtigdiancaires.
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souveraine européenne, ou le marché est confraxg@ucoup d’'incertitudes et a un fort besoin dlinfation, les résultats

Mots-clés: Banques, Stress tests, opacité, révélationmerlmation, actionnaires, obligataires, crise ficigre,
économétrie événementie.

RESUME DE LA THESE EN ANGLAIS

This dissertation studies the impact of banks'ssttests on the different market players. The €insipter analyzes hoy
stockholders and bondholders react to the infolonatisclosed in the financial market during crisésiods. We conside
the 2011 EBA stress test as it discloses detaifedrmation about banks and it is conducted dutivegEuropean sovereig
debt crisis. We use an event study methodologyfiaddthat stockholders’ reaction is more specitiche information
disclosed, while bondholders have generally magastion and are more sensible to the financiaisciitowever, when
we go further in our analysis by considering thigedent categories of bonds, we find that the ba&vanf subordinated
bondholders tends to be closer to the behaviotawkbkolders. This specific reaction of stockholdeéusing financial
distress may make them more susceptible to impaskandiscipline when there is a financial crisis.

In a second chapter, we consider European and bi&bstress tests to analyze the information valube stress test
using stock market prices. We investigate if tloelstmarket reactions to the stress test resultdifiszent according to
the degree of opacity of banks. We find that tloelstmarket reacts significantly to the disclosuféhe stress tests
results on the whole banks (tested and non-testedning that the stress test transparency has @acimot only on
tested banks but also on banks that do not paatmijto the stress test. By separating the samplanis in less opaqu
and highly opaque banks, we find a non-linear i@dbetween opacity and market reaction.

The third chapter of this thesis investigates thpdct of the disclosure of the stress tests resultthe credit rating
agencies’ split ratings on bonds issued by banialculate the split rating variable, we constolends jointly rated by
Moody’'s and Standard & Poor’s and issued by bah&s participated to the European and US banksSstests. The
analysis of the split ratings on the period beford after each stress test results disclosurerimpéland in the US show
that the stress tests have mixed effect on cratlitg agencies. Market participants could interpinet detailed data
disclosed by the stress tests differently and tdé@gerent interpretations may create more disagesgs. However, we
remark that in periods of distress i.e. duringEneopean sovereign debt crisis, because of theihigimation need ang
the greater uncertainty, the stress tests ressltfodure tends to decrease the split ratings.

Keywords banks, stress tests, opacity, information disgisstockholders, bondholders, financial crisigne study.
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