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Agenda Outline

09.00 Welcome & Opening Remarks
»» Welcoming note: Director General - OB, Mr. Jamaan Al Wagdany
»» Opening remarks. H.E. Dr. Abdulrahman Al Hamidy, The Vice Governor — SAMA

09.15 Basel Ill & Beyond
»» Mr. Robert King, Managing Director, Moody's Analytics EMEA Region
09.45 Stress Testing — Understanding a Bank’s Vulnerabilities
»» Dr. Christian Thun, Moodly's Analytics
10.30 Coffee Break
10.45 Managing Liquidity Risk Under Regulatory Pressure
»» Mr. Nicolas Kunghehian, Moody's Analytics
11.30 Regulatory Capital Management & Reporting:The Impact of Basel Ill
»» Mr. Charles Stewart, Moody’s Analytics
12.00 Prayer Time & Coffee Break
12.30 ICAAP/Economic Capital Management — Is this is still relevant?

»» Mr. Charles Stewart, Moody's Analytics
13:15 Panel Discussion. Views and Perspectives from the market

14.:.00 Closing
»» Mr. Wael Jadallah, Moody's Analytics

14:15 Lunch
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Basel Il and Beyond: Embracing Enterprise
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Robert King



Your co-hosts today...

Mo (I)DY’S

b b
Mooby's Mooby's
INVESTORS SERVICE ANALYTICS
A
-~ N
gi_é K-M-V | [WALL STREET ANALYTICS | | Economy-com | | FX=Im1®] F!nglat @

MoobDy’s

ANALYTICS




Your hosts today...

MooDyY's

ANALYTICS

MoobDy’s 6
ANALYTICS



- 0000000000000
Agenda

1. Basel Il and Beyond: Embracing Enterprise Risk Management
» An Overview of Basel Il
» Challenges and the Pillars of Success

» Embracing Enterprise Risk Management
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Regulatory Roadmap

. BANK FOR INTERNATIONAL SETTLEMENTS . BANKEOR INTERNATICNAL SETTLEMENTS

BCBS 164,165, December 2009
BCBS 157 & 158, July 2009 BCBS 188, 189, 190 December 2010

“Enhancement to the Basel |l

framework” Strengthening the resilience of the

banking sector”
“Revisions to the Basel |l market risk

, “International framework for liquidity
framework

risk measurement, standards and
monitoring”

“ Capitalization of bank exposures to
central counterparties “

MoobDy’s 8
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Basel Ill - Framework

Pillar | Pillar Il Pillar 111

Capital Ratios

Supervisory Market Discipline
Review Process (Reporting)

Capital

Credit Operational Concentration

(EU Large Exposure)

Standard CCR BIA
Derivative
Exposure Standard

AMA

Stressed VAR

I:l Brand new with Basel 3 . Updated with Basel 3 . Updated with Basel 2.5 I:l No Change from Basel 2
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Which Countries are Implementing Basel 111?

All G20 countries members are committed to implement Basel Ill in 2013

X )
.2 3%

Russia

Implementing Basel Il
IRB in 2015.

L
North America

i Comsns e ;
Basel Ill in 2013. peE o _ Japan

Implementing

China, India and
Pakistan looking to
implement Basel lll in
2013, with other States

following with Basel :
/11l in due course. South East Asia

Singapore and Malaysia
implemnenting Basel 1|
in 2013, others States
@) adopting Basel /11 ater.

Latin America

Brazil implementing Basel
[l1in 2013 and other
States progressing toward
Basel /11l according to
their own timetable.

Africa
South Africa implementing L}

Basel lll in 2013. Other
States implementing Basel
117111 at their own pace.

Australia & New Zealand
Implementing Basel Il in 2013.

Mooby’s
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Basel Ill squeezes capital !

Basel Ill has a significant impact on capital requirements
- More strict rules on eligible capital
- Risk Weighed Assets increased for some asset classes

- Increased capital ratios (Core Tier 1, Tier 1, Conservation buffer, Countercyclical buffer)

Minimum Eligible Capital '.
Capital Ratios ™ <

Risk Weighed Assets ‘.‘

MoobDy’s 11
ANALYTICS



The figures behind the reform

Basel 3 requires just a little more capital?

» €600bn to start...

Results of the
comprehensive
quantitative impact study

December 2010

Source: Results of the Basel Committee’s global quantitative impact study ( )
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But no doubt a lot more...

Capital and liquidity shortfalls, static perspective, 2019

€ billion
Europe 9 United States %
2,300 2.200
1,300
1,050
600 o970
Capital Short- Long- Capital Short- Long-

term term term term
liquidity  liquidity liquidity  liquidity

Long-term funding will partially mitigate liquidity shortfall

Sources: McKinsey Working Papers on Risk, Number 26

MoobDy’s
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Where next?

What Basel Il is aiming to achieve?

Better risk/return management
Greater business discipline
Revived trust in the banking system

Potential for competitive advantages via better risk
management

Mooby’s
ANALYTICS



Basel Ill: Numerous Implementation Challenges

« Convergence Between Risk and Finance

- Streamlined and Integrated Regulatory Reporting

« Single Data Source for Capital and Liquidity Risk

* Increased Regulatory, Board and Shareholder Pressure

« Holistic Stress Testing

 Regulatory Uncertainty

« Multi-Jurisdictional Compliance

« Trading Book Market Risk and CCR Requirements (for IMM)
 Pressure to Reduce Capital Requirements and Increase Returns

- ‘“Hypothetical” Capital Computation by CCPs

MoobDy’s 15
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Basel Ill: Implications for Saudi Arabian Banks

« Meeting Basel lll capital requirements is not an issue for Saudi Banks.

“The (Saudi) banking system remains resilient with strong fundamentals. Liquidity
levels are comfortable.” Moody’s Investors Service

“Saudi banks are among the worlds best positioned in terms of solvency capital
and quality of capital. “ Standard & Poor’s

“SAMA’s prudent regulatory oversight is equally important. In our view, SAMA is
one of the best regulators in emerging markets.” Moody's Investors Service

But the global macro economic slowdown has led to;
» Asset quality has deteriorated
» A slow down in business generation and balance sheet growth

» Increased funding costs

MoobDy’s 16
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Basel Ill: Challenges for Saudi Arabian Banks

1. Efficient use and allocation of Capital

2. Meet the evolving stress testing requirements

3. Significantly enhanced reporting

And the Project challenge....

MoobDy’s 17
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3 Pillars for meeting the Basel Ill Challenge

1. Robust Data Management

2. Institutional Commitment

3. Investment in People

MoobDy’s 18
ANALYTICS



1. Robust Data Management: it’s easier said than done

» Find the right information
— Relevant data is buried into disparate systems and unit

— Silos need to get synchronized

» Transform disparate data into meaningful information
— Silos have a partial version of the truth
— Information structure is never homogeneous across systems
— Data consistency is a challenge

» Present the right information to the right people
— Risk Metrics cannot be simply added. KRIs vs KPI's
— Group reporting vs country reporting (how many jurisdictions? Can data be exported?)
— Static indicators vs Dynamic indicators :
— It’s not just about reporting
What level of aggregation/detail should be available ?

MoobDy’s
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Flexible functional architecture: the key to ensuring a safe
Implementation amidst rapidly changing regulations

A single data warehouse to Capital Requirement Calculation An integrated regulatory reporting
gather data mapped from the Engines for all risk types, for any solution for supervisory reports, drill-
banks source system and GL changes in regulation down audit features and reconciliation

Bank operational Data = Data warehouse & General Ledger
Risk Calculation Capital Evaluation

Calc Engine Calc Engine Calc Engine Calc Engine Classification

990 Beeg Beag) Besa Beso

Reporting
Eaudit Internal/Regulatory reporting engine
COREP
KSAI UKI UAEI I BE I GE I ES I IR I FR I IT I . l /
Mooby’s
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2. Institutional Commitment: business performance not compliance

» Collective Responsibility
» C-level sponsorship beyond the CRO
» Involvement of front-line lending staff and credit officers
» Establish an institution-wide Risk Appetite

»Partnership between Risk Management and Finance
» Required by Basel I

»Warning signals! =
— Vendor reliance

— An isolated Basel II/Ill project group staffed only by risk managers

— Regulatory goals not linked to business goals

“This is an exercise in good risk management, not compliance”

- Basel Committee

MoobDy’s
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3. Investment in People

» Staff training is an essential investment, otherwise other investments will be unrealised

» Fosters institutional buy-in and helps establish a Risk Culture

— “The financial crisis has highlighted absence of a healthy risk management culture at all levels of
certain financial institutions” European Commission

» People manage risk not systems

Best Practices include;
» A structured & long term training and development programme
» Recognition and reward linked to training

» Tailored training for different parts of the organisation

MoobDy’s 22
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3 Pillars for meeting the Basel Ill Challenge

1. Robust Data Management

2. Institutional Commitment

3. Investment in People
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Drivers for increased investment in Enterprise Risk Management

Strategic & Tactical Advantages

1 )

Sustainable Growth

*

Regulatory Compliance

MoobDy’s
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Contacts

Robert King

Managing Director - EMEA
Moody's Analytics
London, United Kingdom

+44 (0) 207 772 5454

MoobDy’s 25
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MO ODY )S Essential insight serving
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Moody’s Analytics provides strategic solutions for measuring and managing risk. We
assemble best practices across credit, economics and financial risk management,
helping you compete in an evolving marketplace. In addition to distributing the credit
ratings and proprietary research of Moody’s Investors Service, we offer quantitative
models and enterprise risk management software as well as training and professional
services that are tuned to your business challenges.

MoobDy’s -
ANALYTICS


http://www.moodysanalytics.com/

MooDyY's

ANALYTICS

A i
5 N
\ - o 1
) | :
\

Stress Testing: Understanding a
Bank’s Vulnerabilities

Dr. Christian Thun, Senior Director

November 2011
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Topics for discussion

1. Introduction to stress testing
« Common approaches and pitfalls

- Embedding stress testing into a bank’s risk culture

2. Stress testing step-by-step
« Defining stress scenarios

« Stressing EDF levels & portfolio capital

3. Results of Moody’s Analytics 2011 survey: Best practices in stress
testing

4. Concluding remarks

MOODY’S Stress Testing

ANALYTICS November 2011
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Introduction to
stress testing

MOODY,S Stress Testing
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Stress Testing: Lessons learnt

Definition :

A stress test is commonly described as the evaluation of the financial position of a bank
under a severe but plausible scenario to assist in decision making within the bank

The financial crisis has highlighted weaknesses in current stress testing practices.
» Use of stress testing and integration in risk governance

»  Stress testing methodologies

»  Scenario selection

»  Stress testing of specific risks and products

Source: BIS, Principles for sound stress testing practices and supervision, 2009

MOODY’S Stress Testing
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Locating Stress Testing by risk
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on Banking Supervision
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Stress Testing Framework

Regulatory requirements

Severity

Sensitivity analysis
Stress testing
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Scenario
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Types of Stress Tests

A

Stress Testing

4

Single Factor / Sensitivity Multi Fgctor / Scenario

Analysis Analysis

» Assess effect of a large » Historical Scenarios (e.g.
move in one risk factor recession early 90s)

» E.g. Increase of PD by » Hypothetical Scenarios or

Reverse stress testing

10% or LGD to 80% hybrid forms

» Easily understood,
established and simple to
apply

» Not capturing dependencies

» Scenario that would
make a business
model unviable

» Capture dependencies
among risk factors

» For firms to better -
understand vulnerabilities

» Allow for better capital
planning

MOODY,S Stress Testing

ANALYTICS November 2011



Define Stress

Scenarios

* Definition of
macroeconomic
scenarios (e.g. 1
in 10 year
recession)

* Scenarios based
on historic or
hypothetical
events

Derive Stressed

Risk Drivers

e Link
macroeconomic
scenarios with risk
models

* Derive stressed
PD, LGD,
correlations for
different asset
classes (e.g.
retail, CRE,
corporate)

Senior Management Engagement

Calculate Stressed

Capital

* Calculate
Economic and

Regulatory Capital
using stressed risk
drivers

Calculate Stressed
Liquidity

* Calculate Liquidity
forecasts using

stressed risk

drivers

. -_——
Stress Testing —in a nutshell

* Stress testing
results enable
informed business
decisions
* e.g. limit

adjustment,
* reduction of
concentration,
* new funding
sources

MoobDy’s
ANALYTICS
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Stress testing step-
by-step

Defining stress scenarios

MOODY,S Stress Testing

ANALYTICS November 2011
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Moody’s Analytics — Global Credit Watch

Deficit Debt

D

GO
O]

B stable (Below 5%) B Good (Below 50%)

[ atRisk (5-10%) I Tolerable (50-100%)

B High Risk (2bove 10 B Hioh Risk (above 1008

Moody's Analytics
s and affiliates.

The maps provide a snapshot of the current situation. The two images rank countries according to
their government deficits and debt levels, measured as ratios of gross domestic product.

Source: Moody’s Economy.com

, B
M DY Stress Testing
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Default risk remains elevated around the world

EOF %
30T

0%
1Ca-c

East Asia 5

1Caa
T
i i N N PO I

+Haa
Saudi Arabia 10

14
05
1ha
+4aa
01
(1-Dec-07 H-higy-D& 01-Dec-D& H-higy-04 01-Dec-D4 H-hgy-10 (1-Dec-10 3-hiay-11
Time
Source: Moody'’s Analytics CreditEdge, 1yr EDFs for publicly listed firms
MOODY,S Stress Testing
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Alternative Scenarios Key for Stress Testing

» On a monthly basis our economists produce the baseline forecast, which represents the
estimate of the most likely path for the respective economy through the current business
cycles (50% probability that economic conditions will be worse and 50% probability that
economic conditions will be better)

» Standard economic scenarios are developed around the baseline forecast and are
updated on a quarterly basis

S4:
“1-in-25"

S2:

Client

" “1-in-4; _
96% probaplllllty 75% probability Scenario:
economy wi il . .
perform Sggrg?rr:y w Double Dip . S1:
better better i Faster
Recovery
Baseline
“BL”
Weak Economy S1 represents the best scenario and S4 is the worst Healthy Economy
MOODY’S Stress Testing
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Stressed dynamics of some macroeconomic variables

Chart 1. GDP Chart 2. Unemployment rate
SAAR: annual growth rate, % % of workforce, SA
8 16 :
baseline

stronger near-term rebound
——slowerrecovery
——double-diprecession

/ —protracted slump
0 | I | . L \‘ f 81

baseline
-4 - strongernear-term rebound 4 —
——slowerrecovery
—double-diprecession
—protracted slump

-8 0 | | | I | | |
2000 2002 2004 2006 2008 2010 2012 2014 2000 2002 2004 2006 2008 2010 2012 2014
Source: Moody's Analytics Source: Moody's Analytics
Chart 3. Retail sales Chart 4. Median home price
SAAR: annual growth rate, % Existing Single-Family Home, SA: annual growth rate, %
12 20
16 —+
8 + 12 +
8 £

| e 4|
0 1 1 1 | 1 1 0 ‘ ‘ ’ ‘ T
4 +
-4+ . -8 + baseline
paseine A2 + strongernear-term rebound

strongernear-term rebound

-8 4 —slowerrecovery 16 + —slowerref:oven/ _
—double-diprecession 20 - ——double-diprecession
12 —protracted slump 24 ——protracted slump
2000 2002 2004 2006 2008 2010 2012 2014 2000 2002 2004 2006 2008 2010 2012 2014
Source: Moody's Analytics Source: Moody's Analytics

MOODY,S Stress Testing
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A closer view on Saudi-Arabia’s economy

0 100200 ke

IRAN

sl al Batin' :
Harl, Y Jubdyl, ‘
Buraydah, Ad Dammama sataan -~
L— Al Hufif, ¢ 4
' ~ JMedina
*Yanbu' al Bahr

AR
¢
hat 5 - - l.+

*
RIYADH

; 1]
Jeddah, Mecca
] YO TALTAif
Khamis

L Mushayt
Sabel A% Najran

YEMEN

—_—
0 100 200 mi

Source: Moody'’s Investors Service, Credit opinion Oct 31, 2011

Saudi Arabia has an oil-based
economy. The petroleum sector
accounts for roughly 80% of budget
revenues, 45% of GDP, and 90% of
export earnings.

Credit strengths of Saudi Arabia are:
Very low government debt
High external liquidity

Geostrategic importance as the lynchpin of
OPEC

Prudent financial system regulation

Credit challenges for Saudi Arabia are:

Narrow tax base vulnerable to oil price
volatility

Relatively high unemployment
Regional geopolitical threats

Mooby’s
ANALYTICS
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Oil Price Forecasts - Baseline and Alternative Scenarios

180
160 4 Baseline Scenario

Stronger Near-Term Rebound Scenario

Mild Second Recession Scenario
140 1 Deeper Second Recession Scenario

Protracted Slump Scenario
120 7 Below-trend Long-term Growth Scenario

= Qil Price Increase, Dollar Crash, Inflation Scenario
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80 -

60 -

20 -

199704 |
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200004
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200304
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2006Q1 |

200604 |
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200904 _
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2012Q4
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Stress testing step-
by-step

Stressing EDF levels &
portfolio capital

MOODY,S Stress Testing

ANALYTICS November 2011
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Translating scenarios into changes in risk drivers

A borrower’s probability of default is a function of the borrower’s Distance-to-Default (DD)

A stressed Distance-to-Default for each borrower can be determined by calculating an

econometric relationship between changes in borrowers’ Distance-to-Default with factor
returns and changes in factor variance.

Stressed Factor Variance and Stressed Factor Return = DD"*** = PD;"*

A Expected Market
Value of Assets Asset volatility
o ¥ (Standard Deviation of Assets)
|
Asset ATV Twd VL T L L » Total distance to default
Value
Default Point .. Default probability
"**« (EDF = Empirical Default Frequency)>
Today 1 Year

Time

The “Distance to Default” is the distance between the Market Value of
Assets and Default Point, expressed as a multiple of Asset Volatility:

MoobDy’s

Stress Testing
ANALYTICS
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Default Example: Tropical Sportswear Intl.

Market Value of Assets Default Point

Source: Credit Monitor

Market Value of Assets

) Defaulted — 200
Default Point December 2004

Liabilities Due)

!

| +150
I _
]
0600 11/00 0501 11/01 05/02 11/02 0503 11/03 0504 1/04 05/05
MOODY’S Stress Testing
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What drives changes in asset value?
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Understanding stressed asset values

* Moody’s Analytics uses a factor model to measure asset return correlations between
firms

» The factor model approach imposes a structure on the correlation of asset returns,
which implies that the correlation between the asset returns of any pair of firms can be

explained by the firms’ relationships to a set of common factors
* A composite company specific factor (systematic risk)

» Country and industry factors

Changes in
Asset Value
RSQ 1-RSQ
- - Borrower —
Systematic Risk o .
y l specific Risk
Country Risk Industry Risk
Factors Factors

Stress Testing

)
Mooby’s
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Three Basic Steps Connecting Macroeconomic
Indicators to Conditional Loss Distribution

Macro- Factor Returns

& Variance

economic
Indicators

B
. Risk Drivers-
PD, LGD, RSQ

A. Link a set of Macro Factors (say: GDP, Unemployment etc.) to the time series
of Factor Variance and Factor Returns underlying correlations

B. Calibrate the sensitivity of the factor time series to PD, LGD and RSQ using
the empirical realizations

C. Apply a stress scenario to solve for new PD, LGD and Correlations; use these
as inputs to estimate portfolio credit risk using a portfolio model

MOODY,S Stress Testing

ANALYTICS November 2011
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Connecting Factor Returns and Macro Variables
- for Two Industries in Germany

Chg Unemployment Rate Chg Lending Rate e Consumer Products e Finance Companies

0.4

25

T 0.3

T 0.2

T 0.1

o
Factor Returns

Macro Variables
T

=

(=Y

- -0.2
r -0.3

-2
-2.5 -0.4

Time

MOODY’S Stress Testing
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EDF Measures In a Stress Scenario: 1-in-a-25 Year

ReC eS S I O n ‘ B EDF 1Year m Severare Scenario — Linear (EDF 1 Year) —— Linear (Severare Scenario) ‘

35.00

30.00

25.00

20.00 A

15.00

EDF Severe Scenario

10.00

5.00 H

5.00 10.00 15.00 20.00 25.00 30.00 35.00
EDF 2009 Q1

Stress Testing
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Three Basic Steps Connecting Macroeconomic
Indicators to Conditional Loss Distribution

A B C

»

Portfolio Loss

Distribution

» »

A. Link a set of Macro Factors (say: GDP, Unemployment etc.) to the time series
of Factor Variance and Factor Returns underlying correlations

B. Calibrate the sensitivity of the factor time series to PD, LGD and RSQ using
the empirical realizations

C. Apply a stress scenario to solve for new PD, LGD and Correlations; use these
as inputs to estimate portfolio credit risk using a portfolio model

MOODY,S Stress Testing

ANALYTICS November 2011
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Visualizing the Impact of Stress Conditions on a Portfolio

Probability Interesting questions:
Unconditional « What losses would be expected in a stress
Loss scenario? (= EL.)
Distribution iy « What is the unconditional probability that
| Conditional ,¢5es would exceed EL.? (= shaded area
. L.OSS. under unconditional loss distribution)
Distribution

« What is the probability that stress scenario
losses would exceed unconditional required

EC? (=shaded area under conditional loss
distribution)

|

Interesting

\ Interesting?
\Q X ™~ —_— l
: wﬁ\\ﬁk\\%\\\ R e trrenrere
EL, EL. 99.xx%,, 99.xx%

Portfolio Loss

MOODY’S Stress Testing
ANALYTICS November 2011



. -——
Portfolio Case Study: Summary

Sample of 1200 European financial and industrials firms

Portfolio Statistics as of Q4 2007 base and stressed:

As of Stressed Q4 2007—
Median
Q4 2007 Q4 2007 Q4 2007 Stressed
PD 0.05% 0.22%
LGD 34.12% 38.28%
RSQ 22.04% 31.43%
MOODY,S Stress Testing

ANALYTICS November 2011
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Portfolio Case Study: Loss Distribution
Changes in a credit portfolio risk measures (Expected Loss, Unexpected Loss,

Capital) if the credit portfolio experienced the financial/economic shock of the
fourth quarter 2008 based on changes in risk drivers over one quarter:

1.70 As of Q4 2007 Expected Loss 5.3

< Unexpected Loss 27.5
Capital (10bps) 1.83
Stressed as of Q4 2007 | Expected Loss 63.2

< Unexpected Loss 123.1

£ 100
£ Capital (10bps) 6.27
=%
Change
Expected Loss +1192%
Unexpected Loss +447%
Capital (10bps) +343%

0.0a

-2.00 .o 2.00 4.00 6.00 .00 10.00 12.00 14
% Loss - EL

MOODY’S Stress Testing
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Moody’s Analytics
Stress Test Survey

MOODY,S Stress Testing
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Tier by total assets

Number of banks

Geographies covered:

v UK

v Netherlands
v France
v'Belgium

v' Denmark
v’ Austria

v Switzerland
v'Luxembourg
v Germany
v Poland

v Spain

55

2011 Stress Testing Survey Demographics

Very big Big Medium Small Total
(>$500bn) | (>$100bn) (>$20bn) (<$20bn)
15 7 9 11 42

Industries covered:

76% commercial banks
15% retail banks, building societies, investment banks
8% development banks, asset managers, others

MoobDy’s

ANALYTICS

Stress Testing
November 2011
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Maturity levels varies according to regulatory requirements and
bank overall risk management sophistication

lllustration of market maturity levels

Input
into
business
strategy §
2
3
2
2 Leaders
&
& P . » Leaders in practice
ractitioners » Comprehensive process
» Leaning towards and governance
business usage » Dedicated resources
» Comprehensive process » Models and systems
and governance » Input into the business
' Followers » Mostly quantitative strategy and part of ERM
analysis ;
» Responding to regulation Y » All risks are stressed
i » Dedicated resources
» Process in place .
o . » All risks are stressed
» Some quantitative analysis
§ » Regulation driven
= » Several risks stressed
2 o Laggards (credit, market risk)
kS
E » Early stage
% » Lack of process
x » Expert judgment
» No dedicated resources
» Only market risk
stressed
Embryonic process and tools, no dedicated resources Methodologies governance, tools and dedicated resources Sophistication
8 Banks interviewed 14 Banks interviewed 13 Banks interviewed 6 Banks interviewed
MOODY’S Stress Testing

ANALYTICS November 2011
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Overview of best practices best on market research and own analysis

2 4 5 7
Define scope Define Scenarios Data and Model the impact of Calculate Stressed Reporting Management

and governance Infrastructure scenarios on key risk KPI actions
parameters

Description of Activities

Frequency

Output

MOODY’S Stress Testing

ANALYTICS November 2011
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Visit our website to learn more about the survey

www.moodysanalytics.com/stresstest

Moody's Research & Ratings | Suppont | Comtact Us

Mooby’s Essential insight servirg
ANALYTICS global financial markets

Products & sSolutions VYWhom UWe Sarve insight Raglonal News & Events About

Moody's Analytics’ 2011 Stress Testing Banking Survey
identifies 7 t s testing excelience

Stress t=sting hss cscome mors importsnt thsn sver, fuslles oy
regulstory reguirements snd s weskening sconomic environment. As
Stress tSsts o=comes mors comorshensive snd grestsr in scops, the
practics of stress testing poses significant chsllengss toc osnks snd othear
finsncisl institutions.

A follow up to MNMocody s Anslytics 2010 Stress Testing Banking Survey,
this report 2ims to provids 2n ovaerview of current cest oracticss and
remsaining chsllengss within the bsnking industry. It is bss=d on mors
than €0 ons-on-ons intery W3 with practitionsrs soross the risk sng
finance functicons in Eurcpe.

DownLcAD now € A

MOODY,S Stress Testing

ANALYTICS November 2011
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Concluding remarks

«  Stress testing is a key ingredient of sound risk management and
business planning

« Management involvement is of paramount importance

*  Applying macroeconomic scenarios and stressing portfolio losses
has become best practice

«  But results of Moody’s Analytics 2011 survey show that stress testing
IS still work-in-progress especially in the areas of

 Data
*  Modelling
- Software / IT platform

. Communication / risk culture

MOODY,S Stress Testing

ANALYTICS November 2011
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Contacts

Dr Christian Thun

Senior Director
Moody's Analytics
Frankfurt, Germany

+49 69 7073 0926

MOODY’S Stress Testing

ANALYTICS November 2011


http://www.moodys.com/
http://www.moodys.com/
mailto:john.smith@moodys.com
mailto:john.smith@moodys.com
mailto:john.smith@moodys.com
http://www.moodys.com/
http://www.moodys.com/

G

MO ODY )S Essential insight serving

ANALYTICS g raei eI

Moody’s Analytics provides strategic solutions for measuring and managing risk. We
assemble best practices across credit, economics and financial risk management,
helping you compete in an evolving marketplace. In addition to distributing the credit
ratings and proprietary research of Moody’s Investors Service, we offer quantitative
models and enterprise risk management software as well as training and professional
services that are tuned to your business challenges.

Stress Testing
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Impact of the new
Basel Ill regulation
on the liquidity
framework

Managing liquidity risk under regulatory pressure, November 2011 64
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Research participants

Participating organizations headquartered in...

United
Kingdom
(15%) Germany
(29%)

France

(21%) . Other...

Italy (USA, Japan)
(27%) (8%)
MOODY,S Managing liquidity risk under regulatory pressure, November 2011 65
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Liquidity and business strategy alignment

79% of respondents felt that the 77% of respondents felt that the

new regulatory rules for liquidity are board & senior management have a
expected to have a strong impact on thorough understanding of the roles of
business operations and strategy of liquidity and funding risks in shaping the
organisations business strategy

impact :

understanding
S
impact

Good understanding

Little impact [kLZ

No impact

p)
MOODYS Managing liquidity risk under regulatory pressure, November 2011 66
ANALYTICS

Little understanding 23%




Liquidity and business strategy alignment: going
forward

70% of organisations have seen 94% expect their liquidity risk

changes implemented to their liquidity  tolerance to change further as a result
risk tolerance due to Basel Ill of Basel lll requirements
requirements

Thus far: Going forward:
Complete overhaul h Complete overhaul h
Significant change _ 20% Significant change _ 48%
Minimal change 47% Minimal change 36%
No change ” No change F
MOODY,S Managing liquidity risk under regulatory pressure, November 2011 67
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And yet, the alignment between strategy and processes

IS unclear

7 6% of respondents are unclear how

the new rules have been incorporated into
their organisation’s key business processes
and pricing

Has the impact of the new liquidity rules on

profitability been factored into key business
processes and pricing?

Yes
(24%)

Don't
know
(50%)

\[e}
(26%)

7 2% of respondents do not feel fully

confident that their organisation’s liquidity
position is well understood

Are you satisfied that your organisation currently
understands its liquidity position in sufficient detail
and knows where the stress points are?

Don't know

Very satisfied (20%)

(28%)

Not satisfied
(13%)

Somewhat

satisfied
(39%)

MoobDy’s
ANALYTICS
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Liquidity: seeing the full picture

6 1% of respondents are unsure

whether the new liquidity measures are
sufficient in providing a holistic view of
liquidity

Is the liquidity regulation is too simplistic as only
two key ratios are being introduced?

Don't
know
(26%)

»

»

»

Compliment regulatory requirements with
additional measures to give a full picture
of liquidity and funding positions

Ensure that there is a close dialogue
between strategy / risk / treasury / finance

Understand the impact of strategy on day-
to-day operations and processes and
focus on top-down / bottom-up
communication

MoobDy’s
ANALYTICS

Managing liquidity risk under regulatory pressure, November 2011 69



Modeling and data/infrastructure are recurrent pain points

Validation

Define scope

Define Scenarios

3
Data and

Validation

Model the impact of

5
Calculate Stressed

Validation

6
Reporting

Validation

7
Management

and governance Infrastructure scenarios on key risk KPI actions
parameters
* Scope of stress Shock selection: Define data and Credit risk » Enter stressed inputs + Consolidation of ST » Calculate risk
testing Regulatory (given) data granularity * Model the impact of the into software and run results (capital and exposure and
» Regulatory only Business-specific: requirements scenarios on the the calculations to liquidity) compare with
» Business-specific: macroeconomic (financial internal, incidence of default by obtain: * Formatting and risk appetite
Group/LOB ST ; (GDP, macro/ default borrowers (by individual Credit (capital) auditing (modify planning
» Risks to stress: unemployment, /market data...) balance sheets and by » Regulatory capital ratio + Internal reporting to and limits, reduce
credit, liquidity, interest rates..); Define portfolios) (total RWA, RWA ratio) management (within concentration..)
interest rates/FX, budgeting/ infrastructure * Model the incidence of » Stressed net income Risk /Treasury/ALM) » Liquidity
performance.. planning; financial requirements default to losses on » Economic capital ratio » Periodic reporting to planning and
¢ |- Define the risk markets, liquidity- Data sourcing: single obligors and on » “Book” capital ratio Board, ALCO, and asset growth
= factors : credit (PD, related (financial internal, loan portfolios (via Liquidity (cash-flows) other Committees limits
= LGD, rating, EAD), (concentration, macro/ default specific models for retail, « Liquidity gap and » Public disclosures to adjustments
& liquidity®, ALMZ, reputation risk..) Imarket data...) corporate, CRE, SME..) liquidity ratios (buffer) local regulator or other || « Contribute to
K operational.. Type of scenario Compilation and Liquidity risk Market bodies (EBA, FMI...) contingency
S |+ Governance of to test: data formatting * Model the impact of » Stressed VAR * ICAAP & ILAA funding plan
g stress testing Sensitivity analysis Data audit scenarios on key liquidity|| «+ Leverage ratio reporting
s (ownership, Scenario analysis risk parameters » Aggregate and validate
o contributions, Reverse ST Market risk results
o frequency of tests, Validation of * Model market risk to
reporting process, severity, duration estimate the impact on
reporting lines..) of shocks and risk P&L
transmission
channels
* Yearly Yearly / Quarterly Market and macro- « Stressed PD, EAD, LGD: |+ Stressed capital and * Internal reporting: * Yearly /
data: ongoing from quarterly to yearly leverage ratio: quarterly quarterly to yearly Quarterly or ad-
> Internal financial » Stressed liquidity risk to yearly » Reporting to Board/ hoc
g data and liquidity parameters, stressed » Stressed cash-flows: Committees and
2 positions : monthly cash-flows and monthly 2 disclosures: quarterly,
o financials: monthly » Stressed VaR: daily ad-hoc
L
* Scope and Scenarios Data input into « Stressed PD, EAD, LGD » Stressed EcoCap / * Reporting and * Risk appetite
governance rules (regulator’s models and/or « Stressed cash-flows RegCap disclosed information and limit
5 of ST programme and/or platforms » Stressed financials (loan ||+ Liquidity gap and (internally and management
%‘ idiosyncratic) loss provisions, interest ratios externally) process
o income, refinancing » Stressed VaR
costs..)

1 Sources of Liquidity Risk (FSA): Wholesale secured and unsecured funding risk, Retail funding risk, Intra-day liquidity risk,

Intra-group liquidity risk, Cross-currency liquidity risk, Off-balance sheet liquidity risk, Franchise viability risk, Marketable assets
risk, Non-marketable assets risk, and Funding concentration risk Managing liquidity risk under regulatory pressure, November 2011 70

2 Sources of risk from ALM perspective: client’s behavior, funding risk, facility utilization, prepayments, runoff

MoobDy’s
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Basel Ill and best
practices for
Asset & Liability
Management

p)
MOODYS Managing liquidity risk under regulatory pressure, November 2011 71
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ALM within a regulatory framework

Capital |
Buffers f

) Liquidity | Risk
Market Risk .«‘| \ Buffers .‘J o goen%l;ﬁg% Appetite

/ Calculation

Bank -

Stress

Counterparty

Risk ;| Testing

Scenario

-Who is in Charge?

-The most important constraint is...

p)
MOODYS Managing liquidity risk under regulatory pressure, November 2011
ANALYTICS
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Liquidity coverage ratio (LCR) — example

Assets 470

Cash 50 - Stock of high quality liquid assets 150

Gov. Bonds 100

Financial Institution Bonds 50

Loans 270

Liabilities and Equity 470 Run-off Outflows* Inflows**  Net
factor outflows

Stable retail deposits 100 » 7.50% 7.5

Less stable retail deposits 100 >x 15% = 15 -

Unsecured Wholesale Funding (Non fin. 170 75% 127.5

Corporate with no operational relationship)

Equity 100 150.0 20 130

LCR 115%

*Additional requirements are also considered as outflow (e.g. 100% of outstanding liquidity facilities to non fin. Corporate, etc)

** 100% of planned inflows from performing assets

b
MOODYS Managing liquidity risk under regulatory pressure, November 2011
ANALYTICS



Higher costs... and a better allocation

Cost of holding these assets: - Stock of high quality liquid assets 150

C = X% per year x 150

Stable retail deposits

Less stable retail deposits

Unsecured Wholesale Funding (Non fin.
Corporate with no operational relationship)
Equity

100 »
100
170

100

X

Run-off Outflows*

factor _
= 50% =z Cis a_IIocated
15% = 15 depending on the
75% 127.5 outflows generated

by the instrument

150.0

MoobDy’s

ANALYTICS
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ALM/Liquidity Risk and Stress Testing

Contingency Funding Plans

» The ALM/Treasury point of view
» Different sources of funding are available
» Which one is the less expensive?

» Stress tests for ALM
» Data is available in the Bank
» Scenarios and behaviors

» How to
» Build plausible scenarios
» Link all the liquidity risk drivers

p)
MOODYS Managing liquidity risk under regulatory pressure, November 2011 75
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Liquidity management and liquidity risk
ALM scenarios are not Stress Tests

» Stress test calculation for Liquidity

» Adding the impact of the Contingency Funding
Plan

v » Estimate the cost

a

\_

Stress Test for
liquidity
management
sensitivity
analysis

>

/

» Stressing market data

» Cash flow generation

.

» Behavioral models (data is needed)

» See how the Bank will behave during the crisis

p

\

Stress Test for
liquidity RISK
management
Crisis
scenario

>

/

MIRACL X
‘ occ |R§E —T(

“I think you should be more explicit here in

Best

practices

0 &

MoobDy’s
ANALYTICS

Managing liquidity risk under regulatory pressure, November 2011
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Economic scenario
generation and
calculation
techniques

MoobDy’s

ANALYTICS
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Financial Models: Money Market Rates

7.0 7.0
Baseline Baseline
6.0 + 6.0 1
s Anchor s Anchor
50 Sov 50 4+ — S0V

e===Sov+Defl e Sov+Defl

4.0 4.0

3.0 3.0
2.0 2.0

1.0 1.0

0.0 l l l l l l l 0.0 : : : : : | | .
2006 2007 2008 2009 2010 2011 2012 2013 2006 2007 2008 2009 2010 2011 2012 2013
3-month Libor, EUR ECB policy rate
MOODY’S Managing liquidity risk under regulatory pressure, November 2011
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Financial Models: CDS Spreads

Index CDS Spread - Investment Grade Bonds

Financial Corporations

250.00
200.00 A
150.00 A —
— Baseline
[\ /\ 4 Market Wide
100.00 \/ — = Market Shock
/ \j\} W \_/ \/ = Combined
50.00 ﬂ
O-OO T T T T T T T T T
3% 203 % ¥ 7 3 % 7 03 3% 3 3 3% 703 3% 73 %
i ) g i} i g i
5111511 AR R RN R R R R
>l > f V2 < | q, o I ! - P L ] 3 3~ oo
S - ER T A -
MOODY)S Managing liquidity risk under regulatory pressure, November 2011
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Key Output Vectors of Econometric Model

Constant Prepayment Rate (CPR)

40 -

o e Severity of Losses (LGD)

—— 54
30 A + DD
25 A 100 ~
20 4 90
15 - and'] 7 ]

701 0.80 -

107 60 1 | —— Baseline
5 | 50 - o A s3

40 - 0.60 - ‘&\ ——S4
e R ASSTAAS
i —— DD
QP S & & RS 309 £ 0501 L. J

© N > > 3
ST ST ST NS ST 20 -
S S S S S U S S S U S S S 0.40
10 od
0 TTTT T I T T T T I T T T T T T I T T T T T AT T T T AT T I T T T i T rrIrrrTT 030-
© Y o & & O QO P PSSP D
Q§QQ§N@®%®QQ®Qw$Q\,"y\wi"@'\')’@\/@ Q@QQ'»&Q\P@Q»“@»@ 020
PR DR RTRTRTRTRTRT PR R PP q 010
0.00 - o o B o B oy
© Q 2 © Q 2 S QS 2 © Q 2 © Q
o ¥ o o T o o o e e
Q Q 2 Y % % % M M 4 34 Y Y
P U S M S S S S S S )
M ]
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All asset classes are correlated: Importance of
measuring correlations & concentrations

Aggregate Non-Performing Loans Ratios (%)
Correlation of NPL rates

% — Construction CRE C&I| Consumer
Construction 100% 99% 83% 26%
8 S . CRE 999, 100% 82% 269 | e

C&I

Consumer

83%
26%

65%
100%

Construction
OtherCRE
C&l
Consumer
I [ I [
1995 2000 2005 2010
MOODY,S Managing liquidity risk under regulatory pressure, November 2011 81
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Sovereign Correlations by Geographic Proximity

Classification

AuNZ- Austr+New Zealand  EEu- NEu - Northern Europe

_ DevelopedEast Asia
(Japan + HK)
EEAs- EmergingEast Asia

Eastern Europe

LA - Latin America

DEAs SEu- SouthernEurope

MEAf - Middle Eastand Afr. WEu- Western Europe

Average Correlations (Equal Weights), Values Above 60% Highlighted

AuNZ DEAs EEAs EEu LA MEAf NEu SEu USA WEuU
AuNZ 72.9%icorrAuN | Avg. Corr. Within
DEAs 43.9% 42.2% Eastern Europe Avg. Corr. Within and
EEAs 48.3% 48.9% 73.7% Among Latin America, ME -
Afr,Emerging East Asia
EEu 47.4% 46.4% 54.9% 67.5% /
LA 41.1% 43.7% 63.3% 52.4% 60.3% —
Avg. Corr. Within
MEAf 44.9% 45.1% 68.6% 59.5% 63.4% 67.2% Southern Europe
NEu 43.7% 31.6% 35.9% 41.4% 30.7% 31.6% 39.9% /
SEu 49.7% 42.4% 53.2% 59.4% 51.0% 57.9% 40.5% 73.6% 3&"5;5;?;%5‘:2;;”
USA 40.2% 26.4% 39.4% 38.6% 29.6% 35.1% 42.9% 40.4% 100.0% 7
WEu 47.0% 35.2% 47.8% 53.3% 41.7% 47.2% 45.8% 58.1% 47.1% 60.6%
%‘:’:" 45.8% 43.0% 56.5% 54.5% 52.0% 57.0% 37.5% 54.1% 37.6% 48.5%
Observation: Average correlationsabove 60% - (1) withinand among
EEAs, LA, MEAT, (2) within EEu, (3) within SEu, (4) within WEu, (5) Au-NZ
MOODY,S Managing liquidity risk under regulatory pressure, November 2011

ANALYTICS




-]
European Contagion Banking/Corporates

Default correlations
ranges: 0.2% - 15%

Greece

Greece, Bank Eurobank 14 %

Italy, Bank Intesa San Paolo 7% 4% National Bank of Greece

Spain, Bank Banco Pastor 1% 6.5% Intesa San Paolo

France, Oil & Gas Total SA 2% 1.5% Banco Pastor

Portugal, Bank Banco Espirito Santo 10 % 1.3% Total SA

Spain, Telephone Telefonica 2.5% 1.7% Banco Espirito Santo

Italy, Automotive Fiat 10 % 1.6% Telefonica

Germany, Phamaceuticals Bayer AG 1.7% 1% Fiat

MOODY,S Managing liquidity risk under regulatory pressure, November 2011 83
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Managing the
Basel Ill ratios

p)
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Two effects of the prepayment option

The borrower’s option to prepay results in two adverse effects to the lender:

1. Loss of potential income — when the borrower prepays in favorable credit

states
Captured by the option spread component of the FTP

2. Asset-liability mismatch — the funding cost is quoted for a fixed maturity loan
whereas the client loan can terminate prematurely
Captured by the funding liquidity component of the FTP

p)
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Funding cost: computing spread in a one-period model

Borrower | Cash Flow to Bank Shareholder

ND 1+r, Borrower_-Z
D (1-LGD Borrower) -1

_ Q
VBankSharehoIder T Pr {ND Borrower}(1+ rBorrower) +

Q
Pr {DBorrower}(l LG DBorrower) 1
~ Q
break even rate—— rBorrower I:)DBorrower ) I—GDBorrower

b
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Funding cost: what if the bank faces default risk?

Bank Borrower | Cash Flow to Shareholder
ND ND (1 +r Borrower) '(1 +r Bank)

ND D (1 'LGDBorrower)'(l +rBank)
D ND or D 0

PrQ{ND Borrower}(1+ rBorrower) +
PrQ{DBorrower}(l_ LGDBOH’OWEV) B (1+ rBank)

V - PFQ{ND Bank}

BankShareholders

break even rate—, T ~ PDS

Borrower Borrower LG DBorrower

/

Funding liquidity premium (captured by the funding cost) is encapsulated in the client rate

b
MOODYS Managing liquidity risk under regulatory pressure, November 2011 87
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Multi-period setting: prepayment option

* In general, a pre-payable loan should have a higher fee to offset the value of
the option — a prepayment premium.

= With the funding liquidity premium priced in, the likelihood of prepayment
Increases.

= The lattice valuation model facilitates the modeling of credit-contingent cash
flows, which include loan prepayment, dynamic utilization of revolving lines,
and grid pricing.

Valuation Lattice

Prepayment opti
exercised

Credit State

Time (Year)

Managing liquidity risk under regulatory pressure, November 2011 88
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Overview of the FTP process

Using the stress test scenarios

SCENARIO

Business Baseline

Unit BL
Current

Deeper
FTP to Recession

customer S2 Weaker

Recovery

S3

External
hedge

/' (optional) S4 Collapse
\—/ Depression

Complete

MoodysEconomy.com scenarios

p)
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Conclusion

p)
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Next steps

» Liguidity Risk has been underestimated in many countries

» Basel lll provides an efficient framework for liquidity management
» Include Senior management in the project

» Reconcile P&L and risk and having a longer term strategy

p)
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Contacts

Nicolas Kunghehian

Associate Director
Moody's Analytics
436 Bureaux de la Colline
92213 Saint Cloud Cedex

+33 (0) 4.56.38.17.05 direct
+33 (0) 6.80.63.83.34 mobile

b
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Moody’s Analytics provides strategic solutions for measuring and managing risk. We
assemble best practices across credit, economics and financial risk management,
helping you compete in an evolving marketplace. In addition to distributing the credit
ratings and proprietary research of Moody’s Investors Service, we offer quantitative
models and enterprise risk management software as well as training and professional
services that are tuned to your business challenges.
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Agenda

1. Summary of key changes under Basel lll and their impact

2. Focus on Enterprise Risk Management

MoobDy’s 95
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Agenda

1. Summary of key changes under Basel lll and their impact

2.
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Basel Ill...

» More information and the need for greater transparency

» Focus on strengthened capital buffers, stronger risk management and governance
practices, etc.

» Spotlight on structured credit and off-balance sheet activity
» Spotlight on liquidity risk

» Counterparty credit risk — market risk

» Leverage

» Countercyclical measures

» Attention to macro-prudential supervision

MoobDy’s o7
ANALYTICS



Basel Ill - Framework

ET
Capital Ratios

Pillar Il Pillar 111

Supervisory Market Discipline
Review Process (Reporting)

Capital

Credit

Standard CCR

Derivative
Exposure

Operational Concentration
(EU Large Exposure)
BIA
Standard
AMA

Stressed VAR

I:l Brand new with Basel 3 . Updated with Basel 3 . Updated with Basel 2.5 I:l No Change from Basel 2
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Implementation progress?

1 = draft regulation not published; 2 = draft regulation published; 3 = final rule published; 4 = final rule in force.

Per BIS, as of end September 2011

» Status of Basel Il adoption
— USA =4, Canada = 4, EU (inc UK) = 4, Japan = 4, China = 4, Singapore = 4
— Saudi Arabia; 4 =final rule in force... implementation completed

» Status of Basel 2.5 adoption
— USA =1/2, Canada = 2, EU (ex UK) =4, UK = 2, Japan = 3, China = 4, Singapore = 3/4
— Saudi Arabia; 3 =final rule published

» Status of Basel Ill adoption
— USA =1, Canada = 1, EU (inc UK) = 2, Japan = 1, China = 2, Singapore =1

— Saudi Arabia; final regulation issued to banks, i.e. 3 =final rule published
... the most advanced
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Basel Il vs Basel lll capital ratios

Plus additional capital ratio buffer for SIFls (G-SIB)

13%

Varies, depends on
counterparties countries
11%
-I 10,5%.

+2,5%

9,9%

+2.5%

7%
+2,5% 6%
4.5% +2%

- B3 counter-cyclical buffer

+ 2,5%} B3 conservation buffer
B3 minimum add-on
Core Tier 1 ratio Tier 1 ratio Tier 1 + Tier 2 ratio
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Mini + buffer

Restriction on earnings distribution .
Restriction on dividends, compensation bonuses, equity buy back ...
if capital ratios do not exceed minimum + buffers

ratio

Restriction (% earnings)

100%

Individual bank minimum capital conservation standards
[(Mumbers are ilustrative snd do not represent a proposad calibration
leval)

B0% mab- — — = = = = = - —

! % .j3:.=]
60% ______________ [50% - T5% [60%]
[75% - 100% 1

40 e = = = = = = = = = - - -

0]
0% Bank capital

B3 minimum capital B3 minimum capital
+ conservation & countercyclical buffers
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]
G20 G-SIBs named

Bank of America JP Morgan Chase
Bank of China Lloyds Banking Group
Bank of New York Mellon Mitsubishi UFJ FG
Banque Populaire CdE Mizuho FG

Barclays Morgan Stanley

BNP Paribas Nordea

Citigroup Royal Bank of Scotland
Commerzbank Santander

Credit Suisse Société Générale
Deutsche Bank State Street

Dexia Sumitomo Mitsui FG
Goldman Sachs UBS

Group Crédit Agricole Unicredit Group
HSBC Wells Fargo

ING Bank

Source: Financial Stability Board 04.11.11

» G20 endorsed a core T1 capital requirement surcharge starting at 1% of risk-weighted assets and
rising to 2.5 percent for the biggest banks (plus an empty bucket of 3.5% CET1 as a means to
discourage banks from becoming even more systemically important) -- to be phased in over three
years from 2016; capital categories to be outlined from November 2012

» The banks will also have to meet resolution planning requirements ("living wills*) by end-2012
(National authorities can extend this requirement to other banks at their discretion)
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Increasing capital for Counterparty Credit Risk

» Additional capital charge to cover CVA for OTC derivatives (and possibly SFTs)
— Standardized approach formula defined (closed function)
— Credit Derivatives can be used to hedge such charge
— Internal Model can also be used integrating CVA in EPE model

» Increased IRB RWA for exposures toward large financial institutions (e.g. banks,
insurance companies) and unregulated ones (e.g. hedge funds)

— Asset Value Correlation factor multiplied by 1.25 in IRB risk weighting function

» New haircuts defined for securitization products used as collateral
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Increasing capital for Counterparty Credit Risk, cont.d
» More strict capital deductions rules (e.g. deduction from Core Tier 1)

— Incentive to reduce OTC activities and to go through clearing houses

» But exposures to “Qualifying” Central Counterparties -CCP- (e.g. clearing houses) not
risk free anymore (2% Risk Weight proposed)

» Capital requirements for clearing members contribution to CCPs defaults funds based on
the CCP “hypothetical” regulatory capital
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Compliance Starting from 2013 — The Pressure is On!

Full Compliance Required

Annex 4

Phase-in arrangements

» Cap | tal (shading indicates transition periods - all dates are as of 1 January)
. . 201 2012 2013 2014 2015 2016 2017 2018 As of
— 2013 - Counterparty Credit Risk 1 January
— 2015 — Minimum Core Tier 1 Ratio S —
Leverage Ratio Supervisory monitoring 1.Jan 2013 — 1 Jan 2017 Migeation to
. . Disclogure starts 1 Jan 2015
— 2018 — Capital deductions
Minimum Common Equity Capital Ratio 3.5% 4.0% 45% 4.5% 45% 4.5% 4.5%
— 2019 — Conservation buffer Capital Conservation Buffer 0625% | 125% | 1875% 250%
Minimum common equity plus capital 35% 4.0% 45% | 5125% | 575% | 6375% 7.0%
Phase-in of deductions from CET1
(including amounts exce_eding the limit for 20% 40% 60% 80% 100% 100%
» L everag e DTAs, MSRs and financials )
Minimum Tier 1 Capital 45% 55% 6.0% 6.0% 6.0% 6.0% 6.0%
- 2018 _ Leverage RatIO Minimum Total Capital 80% 5.0% 8.0% 8.0% 5.0% 8.0% 8.0%
Minimum Total Capital plus conservation 8.0% 8.0% 8.0% | 8625% | 925% | 9.875% 10.5%
I 1 1 Capital instruments that no longer qualify . -
» L I q u I d Ity as non-core Tier 1 capital or Tier 2 capital Phased out aver 10 year forizon beginning 2013
— 2015 - Liquidity Coverage Ratio E— inroguce
Liquidity coverage ratio E:giﬁds TQ,LZ:Q
— 2018 — Net Stable Funding Ratio Oheervaton rroduce
Net stable funding ratio period minimum
begins standard
M ’
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BUT....continuing uncertainty

» Local rules / interpretation
— E.qg. Dodd Frank, G-SIBs, EBA, UK Independent Commission on Banking
— E.g. Pillar Il negotiations
— E.g. BIS reviews

» E.g. Global bank regulators eased parts of bank-capital rules to counter concerns from
lenders that the measures may harm international trade:

— The BCBS waived some rules on the reserves lenders must hold against guarantees for importers
and exporters... so as to protect growth in emerging markets (October 2011)

» Basel IV...
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Agenda

1.

2. Focus on Enterprise Risk Management
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Basel Ill Top 10 Implementation Challenges

Convergence Between Risk and Finance

* New liquidity ratios
* Integrated liquidity and risk data sourcing, consolidation and management

Streamlined and Integrated Regulatory Reporting

* Increased urgency (some reports starting 2013) and depth (need for data granularity)
» Regional regulatory gold plating

Single Data Source for Capital and Liquidity Risk
 Single data source to feed calculations and regulatory reports prevents mismatch errors

downstream
» Banks need Basel Il credit risk data to compute the new Basel Ill liquidity risk ratios

Increased Regulatory, Board and Shareholder Pressure

* Internal pressure to understand and improve — shareholders, C-suite, Non-Executive
Directors (NEDs) and other stakeholders

* Political uncertainty

Holistic Stress Testing

* Define and run scenarios across risk types
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Basel Ill Top 10 Implementation Challenges (Continued)

Regulatory Uncertainty

* Regulations are still being defined
* What will be the Dodd Frank impact
* Timing

Multi-Jurisdictional Compliance

 Calculations and reporting with different national discretion options

Trading Book Market Risk and CCR Requirements (for IMM)

* Enhancing existing VAR for new 10 day VAR and stressed VAR requirements, IRC to be
added

* Enhancing EPE solutions to meet new requirements

Pressure to Reduce Capital Requirements and Increase Returns

* RWA optimization
* Internal pressure to improve operational efficiency

“Hypothetical” Capital Computation by CCPs

* Clearing members will need to capitalize their share of default funds
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A direct impact on banks' profitability

» Risk-adjusted return on capital (RAROC) is falling
— The regulator requires more capital for each transaction

— The cost of capital is higher due to the markets' risk aversion

» Market conditions are not conducive to higher margins on transactions

» Optimise use of available capital:

By refining models that affect RAROC (PD, LGD, FTP, etc.)
By analysing transactions ex-ante (profitability at origin)
By optimising regulatory calculations (IRBA, EPE, CRM allocation, etc.)

By giving management and business lines the indicators needed to steer the business in a very
precise and more steady manner (selecting the best segments/customers/products, adapting
prices)

- Need to integrate Business/Risks and Finance/Risks
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Solution: Flexible & Adaptable Infrastructure
'Subs 1| |[Group| [Subs 2|

Centralisation of business line/accounting data: / , \

E‘é\c

Data loader

Integrity Checks
Consistency Controls
GL Reconciliation

v Loading, validating, reconciling

v Instrument modelling Data validation &
adjustments :

Edit & correct errors

v Client/product granular information

System '

Administration Operational
Data

Calculation architecture enabling:

v Group/Subsidiary access Historical

v Multi-regulations (home/host)

v Integration of internal models
v Support for stress testing

v Granularity of results

Group calculation
Reporting architecture offering: HomeREEe 1visOL

v Regulatory reports by level of
consolidation, by country and by date

Subsidiary
Calculation for
Subsidiary Host superviso
Audit on past
calculation

v Drill-down of results analysis

v Summary reports for management
(trend analyses, comparison of scenarios,
dashboards)
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Delivering an ERM Architecture

Financial Income
Non-Financial Income __H Compute Margins /
Product Processing costs Allocate Costs
Sales & Marketing costs
Overhead costs...

Compute Capital

Consolidate Risks

Measure Profitability Perform simulations &

Generate Reports stress-testing scenarios
for Management

S1S0) % SanusaNa

Credit Risk

Market Risk Risk
Operational Risk Capital Adjusted Ex-post RAROC
Liquidity Risk ... Performance

Measurement

Scenario Analysis Risk Appetite &
Ex-ante RAROC
& Simulations Capital Allocation

New Business

Origination
g Risk Monitoring vs
_ Real-time analysis Defined Limits
Originated Exposures | (scoring, pricing,

settling, hedging, ...)

Allocate capital
to businesses

Measure new exposures Risk & Monitor Exposure Concentration
and Performance in real-time on key business dimensions
o)
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The benefits of Enterprise Risk Management

» No "stop-gap" effect when implementing regulations
— Avoids endless reconciliations between different "versions of the truth"
— Puts focus on the key issues when making changes
— Accelerates the creation of value by using what is currently in place

» Offers benefits in terms of enterprise management
— Risk/Reward analysis and stress tests on an industrial scale
— Responsive to market fluctuations and one-off events
— Very quick alignment of businesses to strategic decisions
— Easier capital reallocation between business lines
— Effective management of P&L related performance indicators
— Better visibility for investors and rating agencies
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Conclusions

» Regulatory change continues apace
» The costis high... The opportunity cost is also potentially huge

» ERM is the opportunity at stake
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Contacts

Charles Stewart

Senior Director
Moody's Analytics
One Canada Square
Canary Wharf
London E14 5FA

+44 (0) 20.7772.1341 direct
+44 (0) 7736.868976 mobile
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Moody’s Analytics provides strategic solutions for measuring and managing risk. We
assemble best practices across credit, economics and financial risk management,
helping you compete in an evolving marketplace. In addition to distributing the credit
ratings and proprietary research of Moody’s Investors Service, we offer quantitative
models and enterprise risk management software as well as training and professional
services that are tuned to your business challenges.
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ICAAP / Economic Capital Management:
Is this still relevant?

Charles Stewart Riyadh BIll Conference, November 2011
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Agenda

Three questions:
1. Why bother?
2. Should the emphasis within Pillar 2 now change?

3. Can this be turned to competitive advantage?
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Agenda

ICAAP/Economic Capital Management
1. Why bother?

Even banks perceived as leaders in risk management failed in the
downturn...
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Why bother?

» A short history of Basel
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A brief history of Basel regulations

Regulation issued — ee—)

Jul 1988
Basel |
issued

Dec 1992
Basel | fully
implemented

Regulation implemented —)
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- 0001
Motivation for implementing Economic Capital

At the time provisions increased,  Advance
| technology was not available to
know the risk profile of this bank.
That changed quickly and this
T bank now uses a EC framework
to ensure a surprise like this
doesn’t happen again!

Provisions

Advances
SUOISINOUId
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A brief history of Basel regulations

Regulation issued — ee—)

Dec 1996
Jul 1988 Market risk Jun 2004

Basel | adjustment Basel Il

issued issued issued
Dec 1992 Dec 1997 Dec 2006 Dec 2007

Basel | fully Market risk Basel Il Basel Il
implemented amendment implemented  advanced
implemented approaches

implemented

Regulation implemented —)
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Why bother?

» A short history of Basel

» What went wrong
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What went wrong...

» Minimum target return on equity: e.g.15%
— Unadjusted for risk?
» What is the mindset at the helm of most important global banking institutions?

— Leverage rules?

“Return on equity is the wrong target. Over the past 10 to 15 years it has helped to make
many bankers rich and loyal shareholders poor. Moreover, it prompts banks to fight to
keep loss absorbing capital low. This makes their enterprises vulnerable and our financial
system fragile.”

Robert Jenkins, Member of the Financial Policy Committee of the Bank of England
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Why bother?

» A short history of Basel
» What went wrong

» ...s this banking reality?

MoobDy’s
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Reality.............

HOKKAIDO TAKUSHOKU BANK LTD (THE)
HYOGO BANK
SEOUL BANK
ASHIKAGA FINANCIAL GROUP INC
TOKYO SOWA BANK LIMITED (THE)
TMB BANK PCL
BANK OF AYUDHYA PCL
TAIHEYO BANK LTD
NIIGATA CHUO BANK
DONG HWA BANK
BANGKOK BANK OF COMMERCE PCL
TOKUYO CITY BANK LTD
HANWA BANK
FIRST BANGKOK CITY BNK PCL
BANGKOK METROPOLITAN BANK PCL

BANK DAGANG NASIONAL INDONESIA

STANDARD CHARTERED NAKORNTHON BANK

TAITUNG BUSINESS BANK

GLOBAL TRUST BANK LIMITED

CREDIT LYONNAIS

RESONA HOLDINGS

SHINSEI BANK

NIPPON CREDIT BANK
GOTA AB
HAMBRO (GROUP) PLC
EB HYPOBANK BURGENLAND
SAAMBOU HOLDINGS LIMITED
GONTARD & METALLBANK AG
ESBANK ESKISEHIR BANKASI T.A.S
BANCO ESPANOL DE CREDITO
CHRISTIANA BANK
FIRST REPUBLICBANK CORP
BANK OF NEW ENGLAND CORP
MCORP
FIRST CITY BANCORP OF TX
SOUTHEAST BANKING CORP
FIRST CITY BANCORP OF TX
TEXAS AMERICAN BANKSHARES
EQUIMARK CORP
NATL BANCSHARES CORP TX
LIBERTY BANCORP INC

HAMILTON BANCORP

BANCO DE GALICIA Y BUENOS AIRES

Bank Defaults in Asia, Europe and the Americas 1987-2007

BANCO RIO DE LA PLATA S.A.
BBVA BANCO FRANCES SA
BANCO HIPOTECARIO SA

CORPORACION FINANCIERA DEL VALLE S.
BANCO LATINO

BANCO ECONOMICO
KRUNG THAI BANK PUBLIC COMPANY LIMI
KYUNGKI BANK LTD
CITYTRUST BANCORP INC
SIAM CITY BANK PCL
GADEK CAPITAL BERHAD
CALIF FEDERAL BANK
GLENDALE FED BK FSB/CA
LINCORP HOLDINGS INC
CENTRAL GUARANTY TRUST
AMER CAPITAL CORP
NEW VALLEY CORP
APLUS COMPANY LIMITED
FIRSTPLUS FINANCIAL GROUP
MFN FINANCIAL CORP
AMER BUSINESS FINL SVCS INC

NICHIBOSHIN, LTD.
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Déja Vu: which banks in the Gulf?

Advance

Provisions

Advances
SUOISIAOId

— .
qr & ok N Qo 3l Qo P Q N 9z >
PN AP VS AP SRS RN P I O PN AP AP SN \1
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- 0]
Why bother?

» A short history of Basel
» What went wrong
» ...s this banking reality?

» And the Basel Ill opportunity?
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A brief history of Basel regulations

. . Jul 2009
Regulation issued — ee—) Revised
securitisation  Dec 2009
Dec 1996 and trading Basel IlI Nov 2010
Jul 1988 Market risk Jun 2004 book rules  consultative G20
Basel | adjustment Basel Il issued (Basel I document endorsement
issued issued issued Enhanced) issued of Basel llI
Dec 1992 Dec 1997 Dec2006  Dec 2007 Dec2011  Jan 2013 ’a“FZﬁw
Basel | fully Market risk Basel Il Basel Il trading book Basel 11l ol u .
implemented amendment implemented  advanced rules implementation |mpfemen’|cat|on
implemented approaches implemented begins of Basel lll
implemented
Regulation implemented m——)
)
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Regulatory burden, or business opportunity?

<

Is there regret?
$100m?

Operational investment?

¥

¥

Sustainability (idiosyncratic & systematic)

¥

Shareholder value

N
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ICAAP/Economic Capital Management
1.

2. Should the emphasis within Pillar 2 now change?
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Basel Ill - Framework

ET
Capital Ratios

Pillar Il Pillar 111

Supervisory Market Discipline
Review Process (Reporting)

Capital

Credit

Standard CCR

Derivative
Exposure

Operational Concentration
(EU Large Exposure)
BIA
Standard
AMA

Stressed VAR

I:l Brand new with Basel 3 . Updated with Basel 3 . Updated with Basel 2.5 I:l No Change from Basel 2
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Pillar 2 Purpose
To:
» Ensure a firm holds internal capital that is consistent with its risk profile and strategies

» Encourage firms to develop and use better risk management techniques in monitoring
and managing their risks

» Focus on risks not fully captured under Pillar 1, e.g. credit concentration risk

» Direct supervisors to review firms’ processes and strategies, to determine appropriate
prudential or other measures, if weaknesses or deficiencies are identified

Capital is not a substitute for strong and effective risk management and internal
control processes
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Basel’s ICAAP requirements can be leveraged to define a best in
class risk management framework

Basel 2: Capital accord

) . _ _ . Pillar 3: Market
Pillar 2: Capital adequacy and supervisory review

Minimum capital Supervisory assessment of the amount of capital Improved
requirements: considered necessary to cover Pillar 1 risks and disclosure

_ Credit risk IRB Risks not included under Pillar 1
— Market Risk

— Operational risk

Pillar 1: Minimum
capital requirements

ICAAP
The firm’s own assessment of capital needs
Calculated by reference to regulatory capital

Key factors for considerations are amount, quality
and depth of internal capital that the firm holds,
at group & business unit levels, and the
mechanisms as to how internal capital is allocated
within the firm
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- 0]
Is Required Regulatory Capital Sufficient?

» Banks must regularly calculate regulatory capital requirements and ensure that
adequate regulatory capital is available to meet those requirements

» Book and regulatory capital are accounting measures

» Required regulatory capital even under Basel Il can be very different from
required internal / economic capital

Is Basel Il required regulatory capital sufficient to make good credit origination,
pricing and portfolio management decisions?
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So then, what /s Economic Capital?

» Aggregate amount of equity capital required as a cushion for Unexpected Losses due
to credit risks, given the institutions target financial strength

» Risk is measured objectively in terms of economic reality using modeling techniques

» Provides a common yardstick to measure, evaluate, manage, and price a wide range
of risks

» Economic Capital includes the effect of default risk and the changes in customer
credit quality through time
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Correlation and......

» Banks need a common risk metric for e.g. the loan portfolio
» Required across all asset classes and types

» Economic Capital is the catch-all risk metric reflecting
— Standalone risk
— correlation risk
— concentration risk

— migration risk.......
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What is the right way of thinking about risk?
How do we allocate risk?

» Portfolio Capital needs to be allocated to exposures to facilitate decision making

» How should we allocate Portfolio Capital?

Diversified away by the

Total Stand-alone Risk Portfolio

Unexpected Loss (UL)

Risk Contribution
(Risk retained

Systematic Risk in the Portfolio)

(undiversifiable)
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- 0]
Economic Capital usage

Economic Capital is used for a variety of purposes:
» Pillar 2 / regulatory reporting
» Capital adequacy assessment
» External reporting (Rating Agencies, the market)
»  Strategic planning
» Capital budgeting
» Risk and performance measurement
» Customer profitability analysis
» Limit setting
» Risk-based pricing

» Incentive compensation

Those Financial Institutions that are calculating EC are more informed about their
credit portfolios
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ICAAP/Economic Capital Management
1.
2.

3. Can this be turned to competitive advantage?
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Is there a silver lining?

Financial Income
Non-Financial Income __H Compute Margins /
Product Processing costs Allocate Costs
Sales & Marketing costs
Overhead costs...

Compute Capital

for Management

(9]
<
Consolidate Risks g
o Measure Profitability Perform simulations &
(7]
Ro Generate Reports stress-testing scenarios
.
(7]

Credit Risk

Market Risk Risk
Operational Risk Capital Adjusted Ex-post RAROC
Liquidity Risk ... Performance

Measurement

Scenario Analysis Risk Appetite &
Ex-ante RAROC
& Simulations Capital Allocation

New Business

Origination
g Risk Monitoring vs
_ Real-time analysis Defined Limits
Originated Exposures | (scoring, pricing,

settling, hedging, ...)

Allocate capital
to businesses

Measure new exposures Risk & Monitor Exposure Concentration
and Performance in real-time on key business dimensions
o)
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An effective framework starts with the definition of risk appetite
and establishes the governance to support it

Risk policy principles

Prevent conflict of
interest

When in doubt, apply
prudence

Definition of material
risks

Policies for specific
risk types

o o i

Credit risk, Market Risk (Interest Rate Risk, Foreign Exchange Risk), Operational Risk, Settlement |
Risk, Residual Risk, Securitisation Risk, Concentration Risk, Reputation Risk, Liquidity Risk I

- ————

Risk appetite

Risk
identification

Ex-ante Aggregation

control

Relevance of specific
risk types

Distribution of risk
concentrations among
individual risk types

Align target risk
structure with risk
appetite

Organization and governance
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Assessing Critical Risk Factors

Credit risk Market risk

Operational

i Fraud risk

Regulatory [ Interest Rate
risk risk

Strategic risk @ Residual risk

Source: CEBS CP03 2006

Capital risk

I'T risk

Legal risk

Settlement
risk

Liquidity risk

Key People
risk

Taxation risk

Reputational
risk
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-
How will value be determined?

» An opportunity to invest in streamlined operational efficiency;
Reduced costs = increased profitability

» Reduced provisions / loss volatility
» More sustainable profits
» Increased shareholder returns

» Better external perceptions of the bank’s risk management capabilities
— Reflected in increasing share price
— Reflected in improved ratings
— Reflected in increased market share

» Indirect value

— e.g. staffing impacts (in and out)
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Memories are short...

» “Despite the severity of the crisis, we are already seeing signs that its
lessons are beginning to fade.”

*Stefan Walter, Secretary General, BCBS
at the Financial Stability Institute, Base/
6" April 2011

» “The costs of banking crises are extremely high but, unfortunately, the
frequency has been as well. Since 1985, there have been over 30 banking
crises in Basel Committee-member countries*. Roughly, this corresponds
to a 5% probability of a Basel Committee member country facing a crisis
In any given year — a one in 20 chance... Many countries ...have been
affected by the g/obal fall out’

(Fout of 25 countries, only Saudi Arabia and Canada were observed as being crisis free)
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“Those who cannot remember the past, are condemned to repeat it”
George Santayana

Regulation:
» The status quo cannot be maintained

» Better availability and management of enterprise wide information is key

Sustainable growth:
» Process and infrastructure need revisiting

» Banks define themselves by processes... (processes describe cultures)

Strategic & Tactical
» Economic Capital is a conduit for communicating and managing Risk Culture

» Embedding a robust ERM framework is the solution....
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Contacts

Charles Stewart

Senior Director
Moody's Analytics
One Canada Square
Canary Wharf
London E14 5FA

+44 (0) 20.7772.1341 direct
+44 (0) 7736.868976 mobile
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Moody’s Analytics provides strategic solutions for measuring and managing risk. We
assemble best practices across credit, economics and financial risk management,
helping you compete in an evolving marketplace. In addition to distributing the credit
ratings and proprietary research of Moody’s Investors Service, we offer quantitative
models and enterprise risk management software as well as training and professional
services that are tuned to your business challenges.
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Panel Discussion:

SPEAKERS

Mr. Thalib Al-Shamrani, Riyad Bank

Mr. Beji Tak-Tak, SAMBA Financial Group
Mr. Syed Moiz, National Commercial Bank
Mr. Khaldon Al Fakhri, Al Rajhi Bank

FACILITATOR
Mr. Mark Laudeman, RiskMatrix
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Views and perspectives from the market:

* Regulatory Change: challenges facing Saudi banks
« Evolution or revolution?

« Extracting business value from regulatory change

S TGN ey
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Thank you!

Please join us for lunch




