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Abstract

The most important tools in banking supervisory in the last years are-tialestStress Tests.

This instrument has been introduced in United States in 2009, immediately followed by
European Union in the same year.

In this dissertation, in accordance with th
is to investigate whether the key events o
market. In particular, for #first time in literature, the point of view of the work is corporate
oriented rather than macroeconomic oriented, since the focus of the analysis is to establish
which type of banks react in a stronger manner to these elreotsler to do this, five ntao-
categories of bank are investigated: Dimension, Capitalization, Profitability, Riskiness and Test
Performance. The swalled Event Study Technique has been implemented to perform the
econometric analysig.he results, explicated in Chapter 5 and iraFRemarks of this thesis,
showthat there are evidenee f an i mpact in stockds mar ket
evens of the stress test (Announcement, Scenarios Disclosure and Publication of Results) that

aredifferent in significance and magnitutte different type of banks.






Chapter One: An Overview of Stressesting

The 2008 financial and banking crisis, started in US with the fall of housing prices and the
subsequent crisis of subprime mortgages, exploited the fragility of the banking sector not only
in the United States but also in the Bteathrough a contagion effect due to the deep
interconnection and internationalization that characterizes the banking inflektish 2016,

Dungey et al. 208, Dungey et al. 2().

One of the crucial aspects of this situation was the incapacity of banking supeautwrites

to properly assess whether financialnfe could effectively bear the risks coming from
deterioration of macroeconomic conditions and the successive loss of confidence by markets
and surveillance authoritiés banking sector

In order to oercome this situation and restore trustworthiness, authorities began to search
alternative methods to assure the stability of financial system and in particular the capital
adequacy of institutions that went beyond Basel | and Basel Il that were alrdatheiat the

time.

The results of this effort are the introduction of new set of rules common for every country
about banking surveillance and risk assessment, toalksal Basel 1ll, and the assessment of
the ability of the bank to bear losses derivirgn adverse macroeconomic condition trough

the secalledStress Tests.

Several studies support the use of stress test as a procedure to increase transparency and restor
confidence in the financial industry.

For instance, Jordan et al. (20@0pported the idea that the announcement and the disclosure

of results of supervisory acts helps to diminish the information asymmetry that characterizes
the relationship between banks and investors.

Other authors that support this perspective are Sorgérdlainen (2006), Besancenot &
Vranceau (2011), Lazzari et al. (2017).

The first institution to perform Stress Test as assessment of capital adequacy of banks was the
Federal Reserve System in thecadled Supervisory Capital Assessment Program (SCAP),

which in February 2003he FEDembarked on a comprehensive and simultaneous assessment
of the capability of bearing losses by the largest 19 US bank holding company.

The necessity of this program was also stated by thigediime New York Federal Resee

President and CEO William C.Ibdievethiepjogrammis a s |
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very important i f we are to break the adver
companies dondét have an i ncserathatthey can bandieai s e
very bad outcome. That is because such capialng would severely dilute existing
shareholders. This implies that, left to their own devices, banks might end up being
undercapitalized in a stress environment. o
Investors posively reacted to the assessment (Hirtle et al. 2009) and even if they were capable
to anticipate the banks with possible capital shortfall in an adverse scenario, the SCAP revealed
them the size of the gap (Peristiani et al. 2010).

The Committee of Europ@ Banking Supervisors (CEBS), that was the institution in charge to
EU banking surveillance from 2004 to 2011, performed their version of stress test called EU

wide stress testing in May 2009 and release the results on October of the same year.

As opposd to the SCAP, the 2009 EWide stress testing failed to restore confidence in EU
banking system (Spargoli 2012).

Other criticisms about EWide stress test arose in December 2011 when Dexia, a french
belgian bank, defaulted despite it had passed thequetest Xoual, 2013).

From that time several other stress tests were executed both in US and EU. Many studies have
been made in order to understand the impact of this tool in the banking sector. The literature

section of this work will describe in a di¢éal manner the results of these studies.
1.1How Stress Tesareimplemented

In order to properly analyse the impact of Stress Test on stock market, it is important to have a
general knowledge of its functioning.

There are two types dtresstesting: micro and macro. The first one is used to assess the
performance of a single portfolio or the resilience of a single institution. The second one is used
to assess the stability of a group of financial institution which default would Hawgeampact

on the stability of the economy as a whole (Borio et al. 2014).

Obviously, since the stability of the financial system is the main task of EBA, thevide)

stress tests are macro stress test.

The figure 1.1 illustrates an example of macrossttesting.



Scenario Model Outcome
K—A—\ P
Impact on + Counterparty e
_—7 | default rates i creditrisk S
Exogenous Impact on the Impact on Total impact
shocks —> | macroeconomy | — lenders’ * on banks
earnings

hJ

Impact on A
\ asset prices | ¢......p | Liquidity risk ;&

Macro feedbacks
FIGURE 1.1/ HOW A STRESSTEST ISCONDUCTED. SOURCE: C. BORIO ET AL ./ JOURNAL OF FINANCIAL STABILITY 12(2014)3i15
There are two types of approach in macro strestng:

1 Bottomup, if the centrahuthority gives a common scenario to each institution that use
their own model to estimate the impact of the adverse macroeconomic condition in their
performance and then the central authority aggregates the results.

1 Top-down, if the central authority usékeir own model to estimate the impact of

macroeconomic shocks on financial stability without the direct participation of the

single institutions in the process (Borio et al. 2014).

Another classification of stress test is whether the institutions peg@ensitivity Analysis or
a Scenario Analysis.
In particular:

1 Sensitivity analysis, if the test is conducted only on a single variable, keeping constant
all the remaining factordager and faserto implement, but it lacks plausibility since
it does no consider the contagion effect that a shock on one variable could have on the
other variableg(Ex. The impact of a change in the interest rate on credij risk.

9 Scenario analysis, if the test considers the impact of more variables on risk portfolios or
onthe institution itself. It is more plausible since it considers also the contagion effect
that could arise.

A further classification of scenario analysis could be made regarding the approaches used in
the forecast of the future scenario:

i Historical: basd on observed event from the past. Easier to compute but possibly

irrelevant;
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1 Hypothetical: based on forecast of plausible events that are not realized yet. More
difficult to apply since it requires a number of experts that are able to make proper

projectonsaboutfuture events, but more informative then the historical approach.

If we focus on the type of scenario, we can distinguish:

1 Eventdriven Scenario: based on a specific event independent of portfolio
characteristics.

{1 Portfolio-driven Scenario: dactly linked to the portfolio composition.

1 Macroeconomic Scenario: assess the impact on the institution of a shock in the whole
economy.

1 Market Scenario: focus on shock of financial and/or market nature.
Worst case / Catastrophic Scenario: Exogenous etenl® market or economy that

have a great impact on institutions (ex. terrorist attack).
1.2EU Stress Tests before 2016

From the first EbWwide Stress Test in 2009 there were other four stress test.

After the failure of the first two stress test in restoring confidence in EU market, CEBS went
on retirement in 2010 and in its place European Banking Authority (EBA) were instituted.

The 2011 EUwide Stress Test was the first conducted by EBA that iat@mpt to improve

the work made by its predecessor, expanded the disclosure of results. Candelon and Sy (2015)
proved that this test had a negative effect on stock market returns of tested banks.

Since the market reacted, then new information pveeed,and this means a decrease in term

of opaquenesm banking industrythus this result showed that markets began to have more

confidence in this tool and in the institution in charge to prosecute it.

To understand why Eltharkets did not rely on the padtess tests and the evolution of

themselves, it is crucial to make a brief summary of the tests conducted before 2016.

1.2.1CEBS 2009 EtWide Stress Test

This was the first stress test in Edea.As stated by CEBS, the main goal of this test was not
to identify banks that may have need of recapitalization, since the main idea at the time was
that national authorities were the only institutiomith the prerogative toask for a

capitalization, but to assess the general condition of EU banking system.
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Although the common scenario for the institutions subject to stress test wasdrgledbe
with the results at Etdggregate level, nor the individual results of banks, nor the list of
institutions stressed have been disclosed. CEBS affirmed only thatnipdeswas formed by
banks of 22 Member States that held 60% of total assets in EU banking system.

Regarding the assumption, from the table 1.1, released by CEBS at the end of the exercise, the
forecast is based on the macroeconomic environment of 200Beaffidst half of the 2009. It

is composed by a baseline projection on GDP and Unemployment rate of European Union,
Eurozone and United States and an adverse scenario of the same parameters on the same area
Nonetheless the projections were negativebiath variables and the adverse scenario looks
severe, as we will see, the successive stressvidshave a stronger difference in the two

scenarios.

This, along with the nodisclosure of the individual results of stressed institution, is the

principalcause of the failure of the first Ewide stress test.

Realised Baseline More Adverse
2008 1H 2009 2009 2010 2009 2010

EU 27
GDP 0.7% -4.8% -4.0% -01% | -5.2% -2.7%
Unemployment 7.6% 8.9% 9.4% 10.9% 9.6% 12.0%
Eurozone
GDP 0.9% -4.7% -4.0% -01% | -5.2% -2.7%
Unemployment 8.2% 9.4% 9.9% 11.5% | 10.0% 12.5%
us ' ' ' '
GDP ' 1.1%  -3.6%| -2.9% 0.9%| -3.7% -0.3%
Unemployment 7.2% 9.5% 8.9% 10.2% 9.2% 11.2%

TABLE 1.1/ MAIN MACRO-ECONOMIC ASSUMPTION APPLIED IN THE EXERCISE. SOURCE: C E B SRRESSRELEASE ON THE RESULTS OF
THE EU-WIDE STRESSTESTING EXERCISE, CEBS 2009

I n regard to aggregate results, according t
Tier 1 ratio is well above 9% (over the minimum requirement establishBdsel 11).

Under the adverse scenario a | omse theflierd 400
ratio should have been above the capital requirements and no bank would have fallen below
6% of capital ratio.



1.2.2CEBS EUWide Stress Test 2010

One year after the first experiment, CEBS tried to implement again the strésshegjue in

order to verify the stability condition of EU banking system.

Learning from their mistakes, this time CEBS released the name of the banks subjected to stress
test along with their individual results.

The number of banks subjected to the assesswere 91 from 27 member states, representing

the 65% of the total assets in EU banking system.

The focus of this stress test was mainly assessing the impact deriving from credit risk and
market risk (including sovereign debt risk) on capital adequaqyidity risk was not directly

tested.

As in the previous test, there has been tested the resilience of institutions in two main macro
economic scenarios: baseline and adverse. In addition, the losses deriving from sovereign debt
deterioration are takdn consideration separately.

Differently from the 2009 test, this time CEBS suited the scenario for every country included

in the test and the assumptions became more severe in the adverse scenario.

Table 1.2 shows the baseline assumption made for ewesged country.

It is important to underline that the projection for Eurozone GDP growth was positive in both
2010 and 2011 forecast, in particular it was 0.7% and 1.5% respectively. Notice that in the rest
of EU projection this variable was higher, 1.066 2010 and 2.2% in 2011. The estimated
unemployment rate in 2010 was 10.7% in Earea and 9.2 in the rest of EU, for 2011 the
forecasts were 10.9% and 8.9%.

The best GDP growth performance at a country level was Slovakia (1.9%) in Eurozone and
Poland(2.9%) in the rest of EU in 2010, Ireland (2.6%) and Estonia (4.0%) in 2011. The worst
performing countries for this variable were Greece that maintained negative GDP growth in
2010 and 2011 for the Euvarea and Latvia that had a severe negative GDPtlyiiav2010 for

the rest of EU.

Netherlands had the best Eurozone UR prediction in both 2010 and 2011 projections (5.4% and
6.0% respectively), Denmark had the best UR prediction in the rest of EU area (5.8% and 5.6%).
The highest UR estimate in Eurozonesv&pain with an UR over 20% and the highest UR in

the rest of EU is Latvia.

Respect to the previous test the baseline scenario is more optimistic, since the GDP growth

projections were usually positive even if the UR expected was higher.
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Theressark 1.5 58 2.1 K sn 1.5
Estbomin 1.0 LA 121 1.5 1.3
Hungary LiL) LB LE ] 196.% an
Latvia LK nd 12T 03 54
Ltk L{E3 7.1 121 2.5 na
Palasad pd ] T4 4.8 L) 29 146
Rarfiitis 0.7 &l a4 an 4%
Bwoden 14 o2 1.4 16 70 1.7
UK [T &7 1.4 il i 24
Restolthe TU 10 $7 _ _ _ 13
011 - GDF at conzinng Short-cerm. Long-term Nopuzs] TED

Beachmark Prices Unemplovment |  imcersst races imdeTest rages exchamze race CP1
Anisliia 1.5 5.7 2.1 41 n7 16
Belgium 13 103 11 44 07 1.5
Cyprus 13 67 a1 21 ) 23
Finlend 16 9 X1 19 n? L3
France 1.5 i 21 41 w7 14
Ciemansy LT 3 2.1 ik n7 1a
iresoe -16 4.1 il -1 o7 21
Irefund 16 132 21 54 07 14
lialy 14 ar a1 aT LU 24
Lusembourg 1.8 T Zl 4.7 0ny 1.7
slalin 16 73 21 a9 07 23
Mt lands 1.5 Gl z1l 41 n7 L2
Poregal L1k nes 1 5.1 LU 1.4
Slovakia rd 3 126 a1 ds 0y r L]
Slovenia e} &3 21 44 oy 28
Spmin 1.0 M5 21 47 w7 0
Eure area 1= 109 21 3% o7 15
Bulgria 40 an aR 1.5 2.5
LCeech B, 13 as 44 T8.E 1LE
Dok 15 3. 19 al in 1LE
Estopin L) 43 121 1.6 1.1
Hungary 3.2 g 62 072 o
Laitvia 19 132 12.T ns 0.z
Lidasrana 11 15% 111 14 1.7
Paoleed 14 ILs 57 0l 19 1.7
Romania L 8 4 11 k|
Sweden X il 18 ig 74 1.7
(1 19 &0 in AT i 16
st of dhe EU 27 59 L7

TABLE 1.2/ 2010BASELINE ASSUMPTION. SOURCE: AGGREGATE OUTCOME OF THE 2010EU WIDE STRESSTEST EXERCISE
COORDINATED BY CEBSIN COOPERATION WITH THE ECB. CEBS2010

With regard to adverse scenario, a negative GDP growth 2 was estimated f&@urozone

in 2010 and0.6% in 2011. The rest of EU forecasts of GDP growth were slightly better since
the projections were 0.2% and 0.5% in 2010 and 2011 respectively. At a country level the best
forecasts on GDP growth remained Slovakia and Poland, tret @eece and Latvia.

Concerning the UR, the forecasts were 10.8% and 11.5% in 2010 and 2011 respectively in
Eurcarea and 9.6% for both exercise year in rest of European Union.

Table 1.3 illustrates all the assumptions of the exercise.
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GDP ar comzramt Shert-rrrm Lemp-term Kommnal TED

HOLD - Adverse prices EBCEMESE FRIEL mceresy rwer | evchenge race CPI
Murtria 0 (3] 11 a5 a7 []
Helgium ] 949 11 4 at 13
s o7 (% 11 1.4 a K|
Finilasd 0] 104 21 4. aT 1.3
Frame 7 10.2 21 43 aT 1.2
CReT Ty 2 .z 21 4. aT 0T
Cireece 45 11.8 21 Inx aT 14
Freelamed 1.1 14.1 21 .7 a =il
Taly 03 RE 11 54 e =
Luxembourg . T2 FN | a4t T B
Malia 0% 6 11 5 T L]
Weriher|amds (HIE] 55 11 43 T s
Fortugal Bk ] 11.5 a1 Ta ar 1.3
Slovakia 1! 129 a1 4.5 ar 13
Slovenia 0T L] a1 14 a 13
Spaiii -14 3 p £w aT o
Emra area A2 108 il | 44 L i) 11
Ballgaria 0.7 9.2z EQ 4 1o
Crich B (1] K.h 55 ET 09
Deemgisari DE ail 3.0 44 i )
Esionia 0. 164 132 5 UL
Humgary 02 126 L L 6.5 4%
Latvia 42 .7 13.% s L1
Lithiiamia A9 176 13 2% <0
Poilami | LT ) T4 29 2%
Romrania -1.8 3 16.% 34 19
S ederi (1L 1ML2 14 43 Ta

K 4.2 2.1 14 L7 as T4
Fest of che EU 2 X 13
| | GDP ar comzramt Short-rrrm Lemp-term Kominal TED

11 - Adverze PIIKED Unemplovment IRDeresD FIAET IRDETESE FRED exckanee rase CH1
Austria 12 6.1 13 53 T ]
Belginn: 06 1.1 13 13 LT T
Cyprus 4.1 73 33 6.3 1 1)
Finlasd ] 114 33 49 | a.l
France .1 LS 33 51 | L
Ciezmany il a7 33 47 i Ouis
Cirepes 43 14.R 33 47 LT )|
Trelaned 1.0 13.7 33 T.E LT a7
Taly Fik] 9% 13 63 07 T
Lusernbosary .8 il 5.5 ] 4
Plaalia -12 B2 13 &0 L7 ]
M ether amd 14 T4 13 | I ]
Panegal .k | 12.8 13 L ! 1L
Slovakia L] 15.2 13 - I 4
Sy (1. 1.1 33 53 7 19
Sqiadn. =12 2l 33 Ly L7 12
Enrs ares 06 115 33 53 07 11
Bazlgarna 1R R4 CTH ] 1% 0%
Creeh B 0& 6 (1] 1RE 09
Deasvik (i h3 41 5 50 1.2
Estomia 10 148 3.7 fi ]
Hungary 1.5 1%.3 95 e}

Latvia 5 16 1E 0.5 -1
Lithwstnis 14 16.5 133 .t 1

Palamd 03 133 T T .k | 33
Romrania 21 9.2 16.% il 12
Sweden oy LS 4.1 49 Ta 12
UK al B 41 5T iLé T
Fext of che EU s L1 L L]

TABLE 1.3/ 2010ADVERSE SCENARIO ASSUMPTIONS. SOURCE: AGGREGATE OUTCOME OF THE 2010EU WIDE STRESS TEST EXERCISE
COORDINATED BY CEBSIN COOPERATION WITH THE ECB. CEBS2010

Other variables stressed were changes in short anetdomginterest rates, exahge rates
calculated respect to USD and inflation calculated using the Consumer Price Index.

The aggregate results of the stress test say that the Tier 1 Ratio should have increased in the
baseline scenario, in particular from 10.3% to 11.2% in the eexieotise.

The decrease on the capital ratio in the adverse scenario was 0.7% from the starting point, since
it went from 10.3% to 9.6%, in the case of a sovereign shock, a further fall would have made

the ratio went to 9.2% at the end of the exerciseogderi
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The delta between the benchmark and the adverse scenario was 200 basis points as Figure 1.2
depicts.

11.5 %
*11.2%
11.0% 1 10.7%
-
10.5 % | .
lmﬂ-._._‘_‘__._ 10.0 %
10.0 % 1| |
5.5 % —
9.5 % | — * 9.6 %
& 97 %
8.0 %
B.E % 4
2008 2010 2011

+— Banchrrak - Acvrsa i Acvarss after Sovenegn shock

FIGURE 1.2/ 2010STRESS TEST RESULTS SOURCE: AGGREGATE OUTCOME OF THE 2010EU WIDE STRESS TEST EXERCISE
COORDINATED BY CEBSIN COOPERATION WITH THE ECB. CEBS2010

1.2.3EBA 2011 EWWide Stress Test

As the two previous stress test, 2011-Blidle Stress Test congitkd a time horizon of two

years from the starting point that is thé'Zlecember 2010.

90 banks were taken in consideration inside the sample and just as 2010 test the authorities
disclosed the results both at the aggregate level and individual bahk leve

This was the first test carried out by the premmstituted European Banking Authority.

The test kept in consideration the possibility for banks to strengthen balance sheets trough
recapitalization and mandatory restructuring plans during the firstnfaunths of 2011. As
result of that, in aggregate around U 50 bn
This capital raising was achieveédroughissuance by banks of common equity in private
markets, government injections of capital, coneref lowerquality capital instruments into

CET1 capital instruments and restructuring plans approved by competent authorities.
Regarding the assumptions of the exercise scenarios, the baseline scenario was based on the
forecast on the economy of the Bpean Union made by the European Commission in the
Autumn 2010.

According to their expectation, the shtgtm interest rates should have increased by 1.5% in
2011 and 1.8% in 2012 in the etacea. The longerm interest rates should have been 2.7%

and 29% in the same period. A depreciation of dollar against the euro was considered in the
baseline scenario, in particular the exchange rate would have been moved from 1.33 in 2010 to
1.39in 2011 and 2012.
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The GDP was projected to grow over the exercismgeby 1.7% in 2011 and 2% in 2012 in
EU, regarding the Eurozone the baseline projections were 1.5% and 1.8% respectively in 2011
and 2012.

Similarly of adverse scenarios i mplemented
adverse scenarig based on the baseline scenario and it is composed by three elements: a set
of EU shocks, a global negative demand shock and a strong depreciation of USD against Euro.
In line with the period, the first element of disorder in adverse scenario is dupghnto the
hypothesis of an aggravation of thetla¢-time ongoing sovereign debt crisis.

Countryspecific bond yields shocks have been introduced in for each state member. For
instance, yield of German 4@ars bond was assumed to remain statdhle on average the

yields of eurearea 10years government bonds was assumed to rise of 75 basis point, 66 if the
whole European Union is considered.

Stock prices were assumed to fall by 15% in the -anea and by 14% in EU. House prices
were assumeddtdecrease as well, and this reduction was, as usually, calibrated for every

country.

The last endogenous internal shock concerned the European -manst: the adverse
prediction for shorterm interest rates was an average increase of 125 basis points

The aforementioned endogenous shocks come along with exogenous negative shocks. In
particular, a common for every country belonging to eurozone negative consumption shock of
1.4%, that was 4.5% for investment. The similar shocks for the rest of EUiesunsrs less

severe, since the consumption shock considered was 0.8% and the investment shock was 2.5%.
For the exogenous foreign demand shock was considered a decreasing in consumption and
investment of 2.2% and 5.6% respectively in the US economy. hbiksstarts in US but

would expand in the rest of the world in two quarters. Finally, a USD depreciation of 4% during
the test horizon was considered.

Table 1.4 and 1.5 indicates respectively the main assumption of adverse scenario and its

deviation from he baseline.
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GO growth HICP imflatian  Unamployment fete GOP growth HICP Unemploymant rate
Percentage point gevigfions from the baseline

201 2ma2 2011 2012 || 2011 2012 2011 2012 2011 2012 | 201 2ma2

E-clgnum L] .2 1.2 A2 a4 ¥} Balgium -1.8 ] 0.7 21 0.2 1.1
Bulgaria 1.1 1.5 a1 28 92 B Bulgaria 1.5 23 01 0.2 0.1 0.9
Czech Republic £3 15 1.7 o1 TE B4 [ zach Ropublc 28 ET:] 0.4 21 o8 1.7
Carimarnk 04 -0.3 16 1.5 7.2 B3 Danmank 1.5 =21 =05 =05 0.8 2.5
Garmany 09 0.5 14 1.0 6.8 €8 jGarmany -3.1 1.5 =0.4 =1.0 0.1 0.6
Eahonia 18 08 28 1.7 154 15.0 Estonia 2.8 4 i =8 0.6 0.3 14
freland 1.8 0.3 o il 149 158 Ir &l 2.5 1.6 -0.3 o0 1.5 a1
Gresce 4.0 =1.2 22 0.1 182 183 |Greece =1.0 2.3 0.0 =08 0.2 1.1
in 1,1 .1 ] 4.2 213 224 Spain 1.8 ¥ 0.8 A8 1.1 32
Fr:nm 0.4 0.2 1.3 0.8 a6 9.8 France =1,2 =16 0.3 0.7 0.1 0.5
Laly 0 1.0 1.3 o B& 9.2 Italy 1.2 -24 0.5 11 0.3 1.0
Cypius <08 0.8 28 1.7 6.9 71 YRS -2.1 16 -0.4 -0.8 0.3 1.2
| atvia 1.8 0.5 il ] 0g 183 188 Latvia 1.7 -3.5 -0.5 -0.8 0.5 2.8
Lithuania 08 1.4 20 21 173 7.2 Lithusania -2.0 ] 0.3 0.7 0.4 21
Luremburg 0.2 ik 14 1.3 58 BT L s rmibiing -2.6 24 0.7 -0.3 0.0 01
Hurgary 1.9 1.2 a1 28 1.1 109 Hurgary 0.9 20 =08 =11 0.1 0.8
flalta -3 0.5 o7 1.6 T4 B8 Malta =5.1 -1.7 =13 0.7 0.8 2.3
Metherlands o7 0.8 0.5 'R | 48 59 MNetherlands 2.2 25 =1.0 1.5 0.5 16
ST 4.7 4.6 14 11 45 48 Estria -2.4 27 0.7 0.r 0.3 0.8
Foland 3.0 2.5 26 2.3 B4 B8 Foland 0.5 1.7 0.3 0.7 0.2 1.3
Portugal =30 27 1.2 .3 118 13.0 Portugal 2.0 a5 1.1 A6 0.5 1.8
Fomania 0.0 a1 4.1 0.6 Th T4 Romanea 1.5 AT -1.4 26 0.1 0.4
nia 08 1.0 16 1.9 rr .y Shovania -1.4 -1.68 -0.4 -0.3 0.5 14
akla 0.3 1.2 20 0.5 144 143 Shovakia 2.7 2T 1.2 2.3 0.2 [FR
inland 0.5 0.& D& -1.3 8.3 B1 Finland -3.4 =1.F -1.5 3.1 0.5 o9
e 04 12 oz 0.9 B8 0.1 weden 2.9 3.5 =12 28 0.8 2.6

nitesd Kingadam 07 0a 19 )8 a0 106 Uinited Kingdom 29 1.6 0.7 22 1.1 28
ra Area 0.8 .2 13 0.E 10.3 10.8 Euro Arca 2.0 2.0 0.8 .1 0.3 i.2
on Euro Arca 2.0 26 18 0.0 a0 1001 Mon Euro Areas 2.4 K] 0.7 .9 0.9 23
urapean Unian -0.4 0.0 1.5 0.5 1000 10.5 Eurcpoan Union 2.4 2.0 0.6 -1.3 0.5 1.4

TABLE 1.4AND 1.5/ 2011ADVERSE SCENARIO AND DEVIATION FROM BASELINE . SOURCE: MACROECONOMIC ADVERSE SCENARIO FOR
2011EU-WIDE STRESSTEST: SPECIFICATION AND RESULTS. ECB 2011

The test showed that in the adverse scenario and witlvapital raising 20 out of the 90 banks
considered in the sample would have suffered a fall in CET 1 so strong that this one would have
been declined under the threshold of the 5¢
the CET 1 ratio would havpassed from 8.9% to 7.4%.

Considering the possible strengthen of balance sheet permitted by the authority to the banks
subject to the test, the CET 1 would have declined from 8.9% to 7.7% on average, while only
eight banks would have gone below the afmeationed 5% CET 1 ratio threshold.

The overall capital deficit would have been

The figure 1.3 describes the evolution of weighted average CET 1 ratio over the exercise
scenario in both baseline and stressed scenario.

The figure shows how thedbretical EU recovery in baseline scenario would have led to a
strengthen in banksé capital position, sinc
date would have been 0.9 % in favour of the latter (from 8.9% to 9.8%).

The difference betweebaseline and adverse scenario would have been 210 basis points.
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2010 2011 2012

= Rdverse B Haselne

FIGURE 1.3/2011STRESSTEST RESULTS. SOURCE: EUROPEAN BANKING AUTHORITY 2011EU-WIDE STRESSTEST AGGREGATE
REPORT. EBA 2011

1.2.42014 EUWide Stress Test

The 2014 EUWide Stress Test includes 123 banking groups across EU and Norway, that
represent the 70% of total EU banking assets.

EBA coordinated the test in cooperation with ESRB, the European Commission, the ECB as
well national competerauthorities.

EBA developed the methodology and assured the disclosure of results, the ESRB and the
European Commission produced the macroeconomic scenarios and competent authorities along

with ECB were responsible for the quality o

As uswal, two main scenarios were taken in consideration in order to test the resilience of EU
banking system: a baseline scenario and an adverse scenario. Considering a weighted aggregate
average Common Equity Tier 1 capital ratio of 11.1% at the starting @@t set the hurdle

rate for the baseline scenario at 8% of CET 1 ratio and for the adverse scenario 5.5% of CET 1

ratio.

The baseline scenario was based on the economic projections mlue Diyectorate General

for Economic and Financidlffairs of the Europea®ommissionn February 2014 as part of

their three European Economic Forecast per year. The exercise horizon is two years long.
From the aforementioned European Economic Forecast, the projections of the baseline scenario
in terms & GDP evolution were a growth of 1.5% and 1.2% in 2014 for the-awga and EU
respectively and a growth of 1.8% and 2% in 2015. Since the European Economic Forecast
calculated projections only for 2014 and 2015, the baseline forecast for 2016 came from a
modetbased approach by EBA. According to these projections, GDP was expected to be grown
by 1.8% in EU and 1.7% in eurozone.
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With regards to labour market, the Unemployment rate was forecasted to be 10.4% in EU and
11.7% in eurearea at the end of 201%hile a further reduction was predicted for 2016,
bringing the UR to 10.1% and 11.3% in 2016.

The inflation expectation was 1.2% and 1% respectively in EU and eurozone in 2014 with a
grew of 0.25% in both area in 2015. A further rise in inflation was agtidnto verify in 2016,

since the expectation were 1.5% in earea and 1.7% in EU. Other variables that were taken

in consideration were house prices, long and sieom interest rates, exchange rates, stock

prices and sovereign debt yields.

The advers macroeconomic scenario was designed to consider the main risk that imperilled
the stability of EU banking system. In particular, four major threats were accounted: (i) an
increase in global bond vyields, (&) deterioration of credit quality ioountrieswith feeble
demand, with weak fundamentals and still vulnerable banking se¢iigrstalling policy
reforms that could represent a risk for confidence in sustainability of public debt in some
countries, (iv) the lack of necessary balance sheet répaiaintain affordable market funding.

The first shock considered was a government bond shock, in which, after a shock in US
government bond market, a contagion effect involvescBuhtries in differ manners, but the

EU average shock considered in the aseascenario would have been 150 basis point in 2014,
110 basis points in 2015 and 2016.

The turmoil caused by sovereign debt shock would have caused also a permanent 80 basis point
increase in shoiterm interbank rates and a shock calibrated for evargtcpin stock market
prices that in average would have loss of188% in European Union and etaicea as well.

The countryspecific shock varies froni1% in Poland to almos27% in Greece.

A severe exchange rate shock was also considered, in particidangary, Poland, Czech
Republic, Croatia and Romania.

Other shocks considered regarded corporate bond and house prices. Oil aoidl non

commodities prices and monetary policy were considered identical to their baseline levels.

The cumulative effect ahese shock on GDP, with particular attention to the difference with
the deviation from the baseline scenario, is reported in Table 1.6.

The growth theorized in adverse scenario would have Heé#o,-1.5% and 0.1% in 2014,

2015 and 2016 respectivelyanerage for EU and it would have been very similar in eurozone.
The negative deviation from the baseline would have been in average 6.6 percentage points in

2016 for eurearea and 7 percentage points in European Union. Netherlands and Croatia were
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the twoextremity looking at the impact of the macroeconomic adverse scenario on GDP growth
since the first one deviation in 2016 would have b&etfo and the second oflE3.6%.

Baseline growth in % Deviations in PP Adverse growth in % Level deviation 2016

2014 2015 2016 2014 2015 2016 2014 2015 2016 in %
Belgium 14 1.7 14 -16 32 14 02 -15 0.0 6.0
Bulgaria 17 20 27 20 -38 -28 0.3 -18 02 83
Czech Republic 18 22 15 -34 51 21 -16 -3.0 -06 -101
Denmark 17 18 23 26 -38 0.9 0.9 2.0 14 RA
Germany 18 20 18 2.7 -38 15 09 A7 0.3 -16
Estonia 23 6 30 46 -54 -10 23 -18 20 -104
Croatia 0.5 12 1.0 4.2 69 33 38 57 23 136
Ireland 18 29 24 -3.0 -36 19 1.3 07 05 8.1
Gresce 06 29 37 22 -36 -25 -1.6 06 1.2 79
Spain 10 17 22 13 27 21 0.3 -0 01 59
France 1.0 17 23 -14 28 -19 04 -11 04 6.0
Rtaly 06 12 13 -15 28 20 09 -1.6 0.7 6.1
Cyprus 48 0.9 19 1.5 14 08 6.3 05 11 37
Latvia 42 43 22 5.5 65 AT -1.3 2.2 05 -126
Lithuania 35 39 kN -38 -1 -35 0.3 32 04 -133
Luxembourg 22 25 1.8 26 43 2.3 04 -18 0.5 8.7
Hungary 21 21 14 2.0 40 23 01 -19 -09 79
Malta 21 21 1.0 24 -34 -12 0.3 -13 -0.2 £7
Netherlands 10 13 1.7 1.6 28 1.2 0.5 16 05 5.4
Austria 15 16 17 1.7 34 -18 0.2 -1.5 -0.1 6.7
Poland 29 KR 35 27 -39 -1.4 0.2 08 21 16
Portugal 08 15 1.7 1.5 38 28 0.8 23 -1.1 18
Romania 23 25 23 37 42 30 14 -18 07 -10.3
Slovenia -01 13 12 1.7 27 -14 -1.8 13 0.2 56
Slovakia 23 32 32 32 55 A1 A0 24 21 94
Finland 02 13 16 -3.0 -35 -0.8 2.8 22 08 RA
Sweden 25 33 25 29 5.2 27 04 -1.9 03 -10.2
United Kingdom 25 24 1.6 -3.3 3.7 -1.0 0.8 <13 0.6 16
Euro Area 1.2 1.8 17 1.9 32 1.8 0.7 14 0.0 £.6
European Union 1.5 2.0 18 2.2 34 1.7 0.7 -1.5 0.1 1.0

TABLE 1.6/ 2014 STRESS TEST GDP GROWTH BASELINE AND ADVERSE PROJECTIONS. SOURCE: EBA/SSM STRESS TEST THE
MACROECONOMIC ADVERS E SCENARIO. ESRB2014

The impact of the scenario on price inflation is reassumed in Table 1.7.

The estimate average impact on price inflation were 1% in 2014, 0.6% in 2015 and 0.3% in
2016 for eurearea, wiether the same impact on EU were 1.1%, 0.6% and 0% in 2014, 2015
and 2016 respectively. The average deviation from baseline scenario calculated respect to 2016
were-1.9% in eurozone an@.8% considering all the EU. At a counsgecific level the two

opposite were Luxembourg with a deviation-6f7% and Sweden with a deviation-8f8%.

Baseline inflation in % Deviations in PP Adverse inflation in % Price level deviation
2014 2015 2016 2014 2015 2016 2014 2015 2016 2016 in %
Belgium 09 14 15 01 A3 -15 08 01 00 -28
Bulgaria 05 18 24 03 07 05 02 11 18 -15
Czech Republic 10 18 22 01 -8 46 08 00 24 63
Denmark 15 1.7 18 0.0 0.3 07 15 15 1.0 -1.0
Germany 14 14 15 0.0 04 -11 14 0.9 04 1.5
Estonia 18 28 32 0.0 04 12 18 25 19 -16
Croatia 13 15 16 0.1 0.7 -18 13 0.8 03 2.5
Ireland 08 11 14 0.1 0.7 -11 07 04 0.3 -19
Greece -0.6 02 11 04 -1.1 -18 -1.0 -0.9 07 33
Spain 0.3 09 13 0.0 05 0.5 03 04 0.8 1.0
France 12 12 13 0.0 05 16 11 07 0.3 22
ftaly 09 13 18 0.0 0.3 12 09 1.0 0.6 14
Cyprus 04 14 17 0.1 07 0.8 04 0.8 1.0 15
Latia 19 21 18 0.7 26 34 12 0.5 1.6 64
Lithuania 11 19 25 0.1 0.2 10 10 18 14 12
Luxembourg 15 1.7 18 0.0 0.2 0.6 15 16 12 0.7
Hungary 12 28 24 0.1 04 1.2 11 24 12 15
Malta 12 1.9 18 -0.2 06 13 10 13 05 -2.0
Metherlands 1.1 13 16 -0.2 12 -1.0 09 0.1 0.6 2.3
Austria 18 18 19 04 06 0.7 14 13 12 -16
Poland 14 20 24 04 20 25 09 0.0 0.1 47
Portugal 08 12 20 0o 11 27 07 0.1 07 -37
Romania 24 34 26 04 AT -33 20 17 08 52
Slovenia 08 13 16 -03 12 -14 05 0o 0z 28
Slovakia 07 16 14 -03 23 -37 04 -0.7 23 6.1
Finland 1.7 16 17 06 26 25 11 -10 08 56
Sweden 09 18 21 11 36 46 0z 18 25 68
United Kingdom 20 20 21 03 19 -3.3 17 01 12 5.3
Euro Area 1.0 13 15 0.1 0.6 1.3 1.0 0.6 0.3 1.9
European Union 12 1.5 1.7 041 1.0 A7 11 0.6 0.0 2.8

TABLE 1.7/ 2014STRESSTEST INFLATION BASELINE AND ADVERSE PROJECTIONS. SOURCE: EBA/SSM STRESS TEST THE
MACROECONOMIC ADVERS E SCENARIO. ESRB2014

The Table 1.&lepicts the impact of adverse scenario on unemployment rate for every country
in the European Union.
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The average deviation from baseline scenario of eurozone countries were estimated in 0.3% in
2014, 1.2% in 2015 and 2.2% in 2016. Regarding the EU, thrageveleviation would have

been 0.6%, 1.9% and 2.9% in the three years considered in the exercise.

Baseline unemployment rate in %

Deviations in PP

Adverse unemployment rate in %
15

2014 2015 2016 2014 2015 2016 2014 2016
Belgium 85 82 8.0 0.2 14 30 8.7 9.6 11.0
Bulgaria 127 121 12.0 0.2 1.0 18 12.9 13.2 13.8
Czech Republic 6.8 6.6 6.7 16 32 44 8.4 9.3 1.1
Denmark 6.9 6.7 6.5 0.8 30 45 7.7 9.7 11.0
Germany 5.2 5.1 5.2 02 0.9 16 54 6.0 7.0
Estonia 8.3 7 7.7 1.0 48 6.5 9.3 125 14.2
Croatia 17.6 17.2 7.7 09 33 55 18.5 205 232
Ireland 19 1.2 1.4 05 17 26 124 129 4.0
Greece 26.0 24.0 19.5 04 13 21 265 253 216
Spain 257 246 232 06 22 39 263 268 271
France 1.0 1.0 10.9 0.1 06 13 1.1 1.6 122
Italy 126 124 12.0 03 13 24 12.9 137 144
Cyprus 19.2 184 17.0 05 10 14 19.6 194 184
Latvia 105 9.2 10.7 18 5.0 71 123 142 17.8
Lithuania 104 96 9.8 09 7 53 1.3 133 15.1
Luxembourg 6.0 59 58 0.0 0.1 02 6.0 6.0 6.0
Hungary 9.6 9.3 9.6 02 12 21 9.8 10.6 17
Malta 6.4 64 6.4 02 09 14 6.7 73 78
Netherlands T4 72 6.8 01 14 28 75 85 9.6
Austria 48 47 47 02 08 14 5.0 55 6.1
Poland 103 101 9.1 09 i3 48 112 134 139
Portugal 16.8 165 145 04 17 28 172 182 173
Romania 72 71 72 05 15 20 17 86 92
Slovenia 108 10.7 10.7 04 16 26 12 123 133
Slovakia 139 134 13.0 05 17 33 143 151 16.3
Finland a3 81 79 11 32 33 94 114 1.2
Sweden 7.7 73 72 09 35 54 86 108 126
United Kingdom 6.8 65 6.4 19 44 51 8.7 10.9 1.5
Euro Area 12.0 1.7 11.3 0.3 1.2 22 12.3 129 13.5
European Union 10.7 104 10.1 0.6 1.9 29 1.3 123 13.0

TABLE 1.8/ 2014STRESSTEST UR BASELINE AND ADVERSE PROJECTIONS. SOURCE: EBA/SSM STRESS TEST. THE MACROECONOMIC
ADVERSE SCENARIO. ESRB2014
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24 banks subject to stress test fall below the capital threshold set by EBA for this stress test,
leading to maximuns hor t f al | of 04 24.2 bn in the adve
from Italy, 3 banks from Greece and other 3 banks from Cyprus.

The figure 1.5 shows the evolution of number of banks failing the stress test capital shortfall.
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FIGURE 1.5/ EVOLUTION OF NUMBER OF BANKS FAILING THE STRESSTEST CAPITAL SHORTFALL . SOURCE: RESULTS OF 2014E U
WIDE STRESS TEST. EBA 2014
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Chapter Two: 2016 EBA EUwide Stress Test

Sincethe aim ofthis dissertations theanalyss ofthe2 0 1 6 E B-#WidesStreSsdUTesting
market impact, this section contains a review of the methodology, the scenarios and the results

of this test.

The task othe EUwide Stress Test is to provide a comnaoralytical framework to compare
and assess the resiliency of EU banks and EU banking system to shocks and losses of capital

deriving from them.

In order to verify the soundness of institution and the stability of the EU financial sector, EBA
provided a coomon methodology that banks used to calculate the impact of a common stressed
macroeconomic scenario with further constraints.

It was a secalled bottoraup approach, since any bank had the duty to individually assess their
capability to bear losses derg from a worsening macroeconomic scenario under the guidance
and support of the European Banking Authority.

2.1Key Aspects: Sample of Banks
From the EUwide Stress Test Methodology document released by EBA, the banks should have

the followingcharacteristics to be included in the stress test sample:

1 Banks covering broadly 70% of the national banking sector in the Eurozone, each non
Eurozone EU member and Norway, as expressed in term of total consolidated assets as
of end 2014. Lower represetit@swereaccepted for countries with a wide presence of
subsidiaries of nodomestic EU banks.

f Bankshdt o have a minimum of G4 30 bn in ass
Competent authorities could, at their discretion, request to include additional institutions
in their jurisdctionif theyhala mi ni mum of G4 100 bn in as

1 Banks subject to mandatory restructuring plan agreed by the European Commission
could be included in the sample if they were assessed to be near the completion of the

plan.



The table 2.1llustratesall the institutions subjected to Stress Test.

Country Bank

Austria

Erste Group Bank AG

RaiffeisenLandesbankeiolding GmbH

Belgium

Belfius Banque SA

KBC Group NV

Denmark

Danske Bank

Jyske Bank

Nykredit Realkredit

Finland

OP Osuuskunta

France

Groupe Crédit Mutuel

La Banque Postale

BNP Paribas

Groupe Crédit Agricole

Groupe BPCE

Société Générale S.A.

Germany

Deutsche Bank AG

Commerzbank AG

Landesbank Badewrttemberg

Bayerische Landesbank

Norddeutsche Landesbank Girozentrale

Landesbank Hesserhiringen Girozentrale

NRW.BANK

Volkswagen Financial Services AG

DekaBank Deutsche Girozentrale

Hungary

OTP Bank Nyrt.

Ireland

Allied Irish Bank plc

The Governor and Company of the Bank of Irland

Italy

Intesa Sanpaolo S.p.A.

UniCredit S.p.A.

Banca Monte dei Paschi di Siena S.p.A.

Banco Popolare Societa Cooperativa

Unione Di Banche Italiane Societa Per Azioni
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