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ICA Model Validation:

More Than Just Passing the Use Test
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Morristown, NJ USA

h Agenda

= Use Test Frameworks
= Issues
= Considerations

= Principles

= In-Depth Review of Internal Model Standards

" Q&A

h Internal Model Usage Frameworks
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h I Am Losing It
It's 5 pm and | am Jet-Lagged
= “Valid” is a loaded term

— Like Coherent Risk Measures
— Itis in the eyes of the beholder

= We need a fresh perspective on this
— Less soporific

= | am not expert in Solv 2 or ICA

= | have (unsuccessfully) implemented two large ICA’s in multi-national
firms before there were any regulatory or rating agency frameworks

= | alone know what is valid




h Use Test Quiz
Don’t Be Shy (and Don’t Lie)
= My firm’s senior management have faith in our ICA Model
— complete and utmost
— a smidge
- atad
— be serious

= | pulled the correlation figures from
- ahem
— this is a family show

h Use Test Quiz

Don’t Be Shy (and Don’t Lie)

= My firm’s senior management team have a set of risk
preferences, tolerances and appetites

— well-developed, well-understood
— fluid
— Bayesian
— is this being recorded?
= My firm’s Board drives risk management
— from the top down with a firm hand
- like Helio Castroneves
— right off a cliff

h Use Test Quiz
Don’t Be Shy (and Don’t Lie)
= Our ICA Model represents
— the official risk record of the organization
— our best guess
— the bare minimum to pass muster
— an opaque actuarial exercise (oxymoron?)

= We have integrated our ICA Model
— into planning, pricing, and performance assessment

— From 0 to *®

— into our ICA process




h Use Test Quiz
Don’t Be Shy (and Don’t Lie)
= Our ICA Model has been validated
— using industry standard statistical techniques like backtesting
— for a reasonable fee
— by following the IAIS published standards
— ...I'mean IAA
— ...'mean FSA
- ... mean CEIOPS
— ...Imean CYCLOPS

h Model “Validation”

The Three-Fold Path

= Your ICA Model should be worth = Right Model
using (in your opinion)

= Your ICA Model should be perceived = Right Communication
to be worth using (in management’s
opinion)

= Your use of the ICA Model should = Right Application
improve company risk management
and (ideally) performance

i e

Right Model

AKA “Internal Validation”




Improved ICA Model Usage
Depends on Four Fronts

1. Educational — learning terminology, frameworks, practices from
other industries

2. Organizational — modifying the way the company makes decisions
3. Political — managing the implications

4. Technical — the risk modeling

= A Change Management process

= Improved ICA Model Usage requires coordinated progress on all
four fronts

Internal Validation =“Buy-In”

= Passing the “Use Test” means
- Management understands the capital model, can explain it, and
believes in it enough to use it in major decisions
— This will require a base level of knowledge and comfort with
probability
= Lacking an absolute standard, ICA Model Validation is a comfort
building exercise
— Comfort comes from familiarity and repetition

= Messages to actuaries:
— Some people do not have innate “number sense”
— Some people need pictures not schedules
— Multiple diagnostic indicators may be needed (physicians)
- Indicators may conflict

- You may be called upon to make calls that impact the future of
the firm
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h Increasing Internal Validation

= Solicit opinions but do not grant veto rights

= Ask “Can you live with this?” not “Are you fully satisfied?”

= Mandate the priority and timelines — will never happen bottom up
= Staged roll out — gradually move in the fences

= Be prepared on all four fronts
— Anticipate political threats
— ICA Model = Power

= Even though it is mandated by FSA, your firm still must go through the
change management process steps repeatedly with each additional
wave of adoption

Right Communication

AKA “External Validation”

h Acadametrics UK
Basel Il Credit Model Validation
“Model Validation - Overview

= Validation Requirements
— FSA requirement for formal validation of internal models

— full documentation & description — capable of “white room”
replication or ‘judicial assessment”

— rigorous validation of methodology, data & assumptions

— full integration with risk management processes & senior
management decision making

= Issues

- no formal FSA specification of validation methodology

— uncertainties of credit risk v market risk — risk horizon, data
availability, asymmetric distributions

— role of benchmarking & model replication”




h Acadametrics UK
Basel Il Credit Model Validation

Model Validation - Scope

I - o o cncameres e

- gaEis

e e | iz e by v
it b P

h Alan Hilton, FSA Banking

The Six Principles of Validation F’SA .

1. Validation is fundamentally about assessing the predictive ability of an
institution's risk & jcesses

(X

The credit institut
3. Validation is an it
4. There is no single
5. Validation should fe elements

6. Validation processes and outcomes should be subject to independent
review

h Four Key Issues

= Qualifications of Official Validators
- FSA
- CEA/CEIOPS
- Principles-based regulation could be writing checks that cannot be
cashed
= Qualifications of External Validators
— Talent pool is thin
= Conflicts of Interest of External Validators
— If they built they cannot validate
= Documentation of ICA Model
- Time and resource to create it
- Usefulness of 300 page Word documents

20




Right Application

AKA “Validation by
Performance”

h Performance Testing

= Capital
— Munich Re
- Endurance
- AIG

= Reward Appetite and Risk Tolerance

= Capital Allocation

h Stock Firms Putting Their ICA to Use With their Investors
Munich Re Analysts Conference 4 May 2007

requirements
kd of Group required risk capital as at 1 January 2007
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Stock Firms Putting Their ICA to Use With their Investors
Endurance Risk Profile

ENDURANCE SPECIALTY HOLDINGS LTD.
Aunual Aggregate Risk Carve

Annual Aggregate Risk Carve Comparisan

Stock Firms Putting Their ICA to Use With their Investors
Endurance Aggregate Risk Profile

Strong Risk Management Focu
Portfolio Expected Risk Curve (July 1, 2007)

g ha

ff Endurance

Stock Firms Putting Their ICA to Use With their Investors
Endurance Capital Release

Endurance Capital Manageme

5520 Million of Capital Retumed to Shareholders

plion, capital management has consistently besn a core strength
1ce's management team. Qur dividend yield is one of the highest
in the industry and we have strategically retumed excess capital to
shareholders thraugh share repurchases

Endurance




Stock Firms Putting Their ICA to Use With their Investors
AIG EC Model Update August 2007

The initial results based upon year<snd 2005 Nnancisl data supported management’s view of AIG"s
overull capital strength and excess capital position.  Excess copital is defined as the surplus of
availuble economic capitul over required economic capitul. Analysis of AIG's finn-wide economic
capital requirements using year-end 2006 financial duta and certain enhanced methodologics
affirms that at year-end 2006, on o conservative busis, AIG had excess capital in the rnge of $15
billion w $20 billion, as AIG has previously disclosed.  Furthermore, yearend 2006 results
erafe excess capital s w result of its

reinforce management's view that AIG continues 0 ge
profituble diversified and global operations.

Stock Firms Putting Their ICA to Use With their Investors
AIG Share Buyback and Permanent Dividend Increase

ALG ANNOUNCES NEW DIVIDEND POLICY

New York, March 1. 2007 - American Inte
its Board of Directors has approved a new

ional Group, Inc. (AIG) announced today that
wvidend policy and common stock repurchase

The new dividend policy provides that under ordinary circumstances AIG's plan will
be to increase its common stock dividend by approximately 20 percent annually. The new
policy will be effective with the common stock dividend declared in May of 2007, In May
of 2006 AIG raised its quarterly cash dividend 10 percent from 15.0 cents per share to the
current quarterly dividend of 16.5 cents per share,

Gs Board of Direetors
he repurchase of

xpanded AIGs existing share repurchase program by
& ballion in common stock, As part of this
e 2007, Teis

authe

m, AIG intends to repurchase 35 billion in common stock duri

Reward Appetite and Risk Tolerance
Two Sides of One Coin
= Appetite = actively seek = Tolerance = expect to withstand without
changing course
— My mother-in-law loves — ...butis lactose intolerant.
cheesecake ...
— Investing in U.S. “sub-prime - ...what happened?
mortgages” gives a high yield...
— We are moving into cat — ...butis the Board ready to pay
reinsurance... losses?
= Japanese banks tend to have low = US banks are the opposite!
risk appetite but high risk tolerance
— Underwriting and trading activities — Underwriting and trading activities are
are conservative aggressive
— Tolerate large blowups without - Inevitable large blowups lead to
dismissals or business line dismissals and business line
shutdowns shutdowns
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Implied Risk Tolerance for Current Risk Profile

Example
Return Period Prob of Drop  Percent Drop ~ Capital Multiple
lin 5 20.0% -5.0% 20.0
lin 10 10.0% -7.5% 13.3
1lin 20 5.0% -10.0% 10.0
lin 50 2.0% -25.0% 4.0
lin 100 1.0% -33.0% 3.0
1lin 200 0.5% -50.0% 20
sk Tolerance roles * Most tolerance statements
P - - . are one row from this table
o « Each tolerance statement
implies an entire risk
/ tolerance profile for the firm
?;.m « Like an indifference
H curve
- « Area of emerging practice

Capital Allocation Techniques

= Numerous methodologies are considered legitimate for allocating capital
- Proportional Methods
= Allocate capital in proportion to the segments contribution to enterprise risk

- Marginal Methods
o Equalize the marginal default probability across all lines

Capital
Allocation

Methods

Proportionall

Variance/
Covariance

Allocation of 2000-year VaR
Common Industry Approach

= Driven in part by European regulatory statements to the effect that
required capital calculation and allocation are to be done on the
“same basis”

Strict interpretation of “same basis” is same exact risk measure

If required capital is set at the 2000-year return period, allocation of
that required capital to business segment must be based on each
segment’s contribution to or impact on the 2000-year result

11



h Allocation of 2000-year VaR
Segment Contribution to 2000-year Result

In practice this means either: Issues:

= Assessing the marginal impact of Calculation-intensive
each segment on the 2000-year
result by marginally increasing the
size of each segment and re-
calculating the portfolio 2000-year
result,

How to increase a segment

Not additive — every segment treated
as ‘“last-in”

or

Model sensitivity — moving up or
down one event in list can
dramatically change loss

= Decomposing the 2000-year event
itself to determine each segment’s
contribution to that event result

Parameter uncertainty increases with
return period

Robustness — individual segment
contributions can differ widely
between events

h Capital Allocation Alternatives
Broader Interpretation of “Same Basis”

= Same basis can also mean same underlying ICA model

= Allocating on the strict interpretation implies the firm holds sufficient
capital “for the 2000-year VaR loss”

- Basis for allocating the cost of capital is impact solely in the
extreme tail scenario

— Like only prosecuting murder
= Broad interpretation implies the firm holds sufficient capital “even for
the 2000-year VaR loss”
- Franchise is also damaged from material partial losses of surplus
— Credit Neil Bodoff of Willis Re for making this important distinction

= From a ruin focus to an impairment focus

h Capital Allocation Alternatives
Method of Co-Measures or “RMK”

RMK = Ruhm Mango Kreps

A transparent way of allocating cost of risk or capital in an additive
manner

Additive — capital allocated separately to lines A and B will equal the
capital allocated to lines A and B on a combined basis

Straightforward to implement using cat model or ICA model output

Numerous papers by GC experts on application of this method

GC also have demo spreadsheets
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Different Techniques ... Different Results

Capital Allocation: Variance/Covariance Capital Allocation: Merton - Perold

Percent of Total Economic Capital Percent of Risk Capital

26% 16% 14%

43%

43%
58%

O Personal Lines B Commercial Lines O Workers Compensation | | Personal Lines B Commercial Lines O Workers Compensation

Justin Skinner, QBE UK: most hated person in the firm
Why? Fallen to him to make capital allocation decisions

B

Alternative to Capital Allocation
Shared Asset Approach

= Charge each business unit for its right to access the capital of the

company (capital consumption or shared asset)

— Profit should exceed value of this right

— Essentially an economic value added approach

— Avoids arbitrary and artificial notions of allocating capital

— Business unit has option to use capital when premiums plus
investment income on premiums run out (company provides stop-loss
reinsurance at break-even)

— Company has option on profits of unit if there are any

— Pricing of these options can determine economic value added

= Reference: Mango, “Insurance Capital As A Shared Asset,” ASTIN

Bulletin 35/2, Nov 2005

B

Model “Validation”
The Three-Fold Path

= Your ICA Model should be worth = Right Model
using (in your opinion)

Your ICA Model should be perceived = Right Communication
to be worth using (in management’s
opinion)

Your use of the ICA Model should = Right Application
improve company risk management
and (ideally) performance

My
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