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Comparing Evolving Frameworks in Europe, 
Canada and the USA

All are evolving from simple factor based 
approaches to more elaborate risk based modeling 
approaches for some/all risks

Some significant differences are emerging
extent to which advanced models may be used for different risks
lifetime stress versus one year stress with residual value
risk neutral versus real world framework
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Evolving Frameworks

Evolving 
From

Very simple framework
No asset factors
Small number of factors 
applied to 

reserves, net amount at risk,
premiums

No diversification credit
Formulaic reserves

EUROPE
(Solvency II)

Factor framework for
most market, credit, pricing, 
insurance risks
Model based framework
for lapse, segregated
fund guarantees
Combination model/factor
for mortality risk
No diversification credit 
Principle based current 
assumption reserves

CANADA
(MCCSR II)

Factor framework for
all risks market, credit, 
pricing, insurance
Some diversification
credit, plus asset
concentration
adjustments
Formulaic rules based 
reserves

US

C3 phase 2 
introducing stochastic
models for variable
annuities and
modeling for fixed
annuities
Principle based current 
assumption reserves

Potential to use 
advanced modeling
framework for some/all
risks
Advanced models will be 
stochastic
Standard approach to use 
basic models and some 
factors
Principle based current 
assumption reserves

Potential to use 
advanced modeling
framework for some/all
risks
Advanced models will be 
stochastic
Standard approach to use 
basic models and some factors
Principle based current 
assumption reserves

Evolving To
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Key Elements of Frameworks

US – C3 ONLYCANADASOLVENCY II

Advanced models only 
currently being 
developed for C3 risk –
may ultimately be 
extended to other risks

All risks theoretically 
considered for 
advanced models

All risks theoretically 
considered for advanced 
models

Cover all risks

Defines total asset 
requirement directly

Defines total asset 
requirement directly

Defines technical 
provisions and capital 
required separately (but 
expected to be logically 
consistent)

Total Asset 
Requirement

NAIC statutory balance 
sheet (book value 
basis)

IGAAPIGAAP (assuming assets 
and liabilities are market 
consistent)

Starting Balance 
Sheet:
Assets Liabilities & 
Capital
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Key Elements of Frameworks

Advanced approach
must be used unless
can satisfy an
exemption test

Standard approach 
for minimum 
requirement
Advanced or 
standard approach 
for target 
requirement (TAR)

Standard approach
for minimum 
requirement
Advanced or
standard approach 
for target requirement 
(SCR)

Advanced vs. Standard 
Approaches

Four levels: CAL, RAL, 
ACL, MCL

Two levels: MAR, TAR
(minimum and target)

Two levels:  MCR, 
SCR 
(minimum and target)

Target Ratios

Exempt business (and 
non C3 risks) fall back 
on factor approach

Stress test – likely one 
year for economic 
risks, unclear for 
insurance risks

One year severe stress 
test

Standard Approach

US – C3 ONLYCANADASOLVENCY II
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Key Elements of Frameworks

• Different approach for 
hedgeable versus non-
hedgeable:

Risk neutral for 
hedgeable
Risk neutral best 
estimate plus cost of 
capital margins 
otherwise

• Risks hedgeable if deep 
and liquid market

VAR 99.5%

One Year

Solvency II

• Assets at book value

• Liabilities at CSV 
(meant to 
approximate statutory 
reserves)

• Different approach for 
hedgeable versus non-
hedgeable:

Risk neutral for 
hedgeable
Real world path 
dependent CTE 
(60-80) otherwise

• Risks hedgeable if deep 
and liquid market – but 
tighter definition than 
Solvency II

Advanced Approach
Residual Value at 
end of One Year 
Risk Horizon

Or

Annual Valuation 
under Lifetime Risk 
Horizon

CTE99

One Year

Canada

CTE90

Lifetime, but test 
solvency in each future 
year

USA – C3

Advanced Approach
Risk Measure for 
Stress Tests

Advanced Approach
Risk Horizon for 
Stress Tests
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Key Elements of Frameworks

Pre-tax, but adjust for tax 
balances at valuation date

Supervisor can increase 
capital requirements

Solvency I replaced by 
Solvency II all at once, 
targeted for 2012

No

Hedges may be included 
under certain circumstances

Pre-approval required

Solvency II

Future timelines unclear for 
broader use of advanced 
techniques

Targeted for simultaneous 
implementation with IFRS 
phase II (or earlier?)

Time Line

No capital add-onsSupervisor can increase 
capital requirementsPillar II Supervision

Yes for some productsNo
Floors applied to 
Advanced Model  
TAR

Post-tax
Pre-tax, but likely adjust for 
tax balances at valuation 
date

Tax

Limited to hedges in place at 
valuation date

Pre-approval required

Canada

Hedges in place at valuation 
date and future hedges if 
following “Clearly Defined 
Hedging Strategy”

None, but models subject to 
review

USA – C3

Credit for Hedging 

Approval for Use of 
Advanced Models
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Key Elements of Evolving Frameworks

“Square root of squares”
formula embeds 
diversification credit across 
risks

Credit only expected within 
risks

Credit expected within risks 
and some between risks

Potential for group level 
diversification credit with 
legally binding support 
agreements

Diversification

Approximations to 
implement Cost of Capital 
MVM

Yes

Solvency II

Approximations to 
implement nested 
stochastic framework for 
CTE residual value

Yes

Canada

Approximations to 
implement nested 
stochastic framework

Yes

USA – C3

Use of 
Approximations

Reflect Company 
Specific Risk Profile
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Technical Framework (Canada)
- Total Asset Requirements

2

Required capital is determined indirectly as
difference between total asset requirement and 
balance sheet provisions

Required   =    Total Asset    - Balance Sheet
Capital Requirement        Policy Liabilities

Assets
Liabilities & 

Capital

solvency
buffer

expected 
asset 

requirements

margins

required capital

CGAAP policy 
liabilities

best 
estimate 

policy 
liability

total asset 
requirement
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Technical Framework (Canada)
- One Year Stress Test Metric

Total asset requirement is determined as assets required 
to withstand extreme event over one year period (CTE99) 
with path dependent residual value sufficient to run-off, 
sell or immunize the business/risk

One year approach with residual value can be calibrated 
to consistent level of general conservatism as a lifetime 
run-off approach – appropriate determination of residual 
value is key

One Year
CTE99 with 

Hedgeable Risk 
Neutral or RW CTE 
(60-80) residual 

value

Lifetime CTE95 
Run-Off Metric
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Technical Framework (Canada)
- One Year Stress Test Metric

1st year paths are stochastic

Residual value is path dependent and developed either 
stochastically or analytically

Year 1 Path
Take CTE(99) result
with residual values

Path dependent
Residual values

result is based on 
CTE(99) outcome 
of 1 year paths 
with calculated 
residual values

1.Hedgeable risks:
risk neutral

2.Non-hedgeable risks:
real world
CTE(60)-CTE (80)
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Technical Framework (Canada)
- One Year Street Test Metric

One Year

• Consistent with other emerging regimes 
and economic frameworks (e.g. Basel II)

• Focuses risk analysis and management 
on actionable timeframe

• Appropriate residual value methodology 
can reflect long term risks

• Long term models overweigh very 
subjective analysis of catastrophic long 
term risk modeling

Both One Year and Lifetime Perspectives Have 
Advocates

Lifetime

• Consistent with traditional actuarial 
approaches

• Some long term risk exposures 
cannot truly be captured in shorter 
term metric

• It is difficult to develop reliable 
residual values for 1 year metric
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Advanced – “VISION” – Technical 
Framework - Residual Value (Canada)

Residual value based on available close out strategy 
for the risk

availability of market 
prices

lack of market prices

directly use these prices (e.g. 
risk neutral prices for certain 
market risks)

actuarial modeling using “real 
world assumptions:
Stochastic on stochastic 
modeling
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Residual Value – Which Risks are 
Considered Hedgeable

In theory, requires deep and liquid 
market
In practice likely to include only 
hedgeable risks that are directly and 
fully hedegable with currently available 
market instruments
May exclude:

Variable annuity minimum guarantees
Long term minimum crediting rate 
guarantees
Embedded policyholder withdrawal 
options
All insurance risks
Certain insurance counterparty credit risks

In theory, requires deep and liquid 
market
In practice, may include some 
theoretically hedgeable risks and include
assumption that pricing parameters of
available market instruments can be
extrapolated where not available
May include:

Variable annuity minimum guarantees
Long term minimum crediting rate 
guarantees
Embedded policyholder withdrawal 
options
Counterparty risks
Securitized insurance risks

Canadian DirectionEuropean Approach
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Technical Framework (Canada)
- Real World versus Risk Neutral Approaches

Risk Neutral

• Objective and transparent

• Ensures consistency across all insurers 
and therefore increases external user 
confidence

• Represents best estimate market cost of 
eliminating/transferring the risk at end of 
1 year

• Makes most use of current market 
information

Both real world and risk neutral perspectives have 
advocates

Real World

• Consistent with traditional actuarial 
practices

• More representative of integrated 
ALM perspective which is more 
commercially common approach to 
pricing products/blocks

• More representative of outcomes 
should risk be retained and 
managed (which is most common for 
most insurer risks)

• Avoids undue volatility from volatile 
market sentiment which is implicit in 
many mark to  market factors
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Summary – Key Areas of Potential 
Divergence in Advanced Modeling

One year stress and residual value versus Lifetime 
Run Off Approaches to Measure Risks

Risk Neutral vs. Real World Framework for assessing 
Risks

Degree of Credit for Risk Mitigation/Non-Correlation 
of Risks

Europe Canada US

one year lifetime

Europe Canada US

risk neutral real world

Europe US

full

Canada

none



CRO Roundtable 
Risk Management supporting the business 
Quebec, 18 June 2008

Francis Ruygt 
Deputy Chief Insurance Risk Officer & Group Actuary ING Group
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Key issues for risk management

I. Governance and execution

II. Robust measurement 

III. Reporting – providing insight 

IV. Does the perfect tool exists? 

V. Ongoing challenges



3SoA 2008 Life Spring meeting 

Risk appetite

Value creation / 
risk taking
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Risk governance cascaded through the Group

1st line 
of defence

Business lines

ING’s risk governance framework

2nd line 
of defence

Risk

3rd line 
of defence

Internal audit

• Business line 
managers have 
primary 
responsibility for 
day to day risk 
management..

• ..and bear the 
consequences of 
losses

• Formulate high-
level policies, 
limits, risk appetite

• Provide oversight, 
challenge and 
support to 
optimise the 
risk/reward trade-
off

• Assurance of the 
overall 
effectiveness of 
internal controls

• Financial, 
operational, 
compliance and 
risk management

Alignment between risks taken and the Group risk 
appetite

3 lines of defence

4SoA 2008 Life Spring meeting 

Risk management organisation

Insurance Risk 
Management

Credit Risk 
Management

Market Risk 
Management

Risk Integration & 
Analytics

Operational Risk 
Management

Independent 
Model Validation

Compliance

CRO
Executive Board
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Roles of risk management 

Risk 
Reporting/ 
Controlling

Risk 
Disclosure

Risk 
Underwriting

Risk 
Strategy

Transparent risk profile, e.g. “no 
surprises”, and consistent with 
authorities and limits delegated by the 
Group

Our products and portfolios are 
structured, underwritten, priced, 
approved and managed appropriately

Our risks and strategy are transparent 
to internal and external stakeholders to 
support an appropriate evaluation

Delegated authorities are consistent 
with the overall Group strategy for 
profitable growth and the Group’s risk 
appetite

Purpose

• Risk Dashboard at EB level
• MVaR limit structure
• EC and MVS quarterly
• Innovative EC system ties to 

market risk analysis

• Clear product approval standards 
for insurance/investment products

• SoPs/Guidelines
• Value metrics for new business-

IRR and market consistent

• Investor disclosures –
substantially improved in 07/08

• IFRS 7 Risk Paragraph
• Basis for Solvency II/QIS 4

• Establish Risk Appetite
• Strategic Planning: 

EC/limits/value metrics
• Capital Management & Planning

Examples
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Risk / Value Based Management 2000-07

Measurement

Control

Management

2004:

EC results used to calibrate ICM

2005:
• Board & ALCO approval to further implement EC
• Input in MTP: MVaR limits
• MC Pricing soft targets

2006:
• MC Pricing targets in PARP
• Full migration of EC, MVaR, MCEV(0) review and hotspots into planning process
• Focus on auditable, efficient risk and value reporting processes
• Risk governance framework

Continual im
provement process

1999/2000 

Start EC Pilots

2007:
• Finalised ECAPS : robust, auditable risk reporting system
• Public disclosure of EC and Risk Dashboard in line with IFRS 7
• Model Governance framework 

Public Disclosure
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ECAPS
Tool

Reporting

ECAPS Overview 

Replicating 
Portfolio 

(X/Y)

Economic 
Capital (EC) 
Calculation

Scenario 
Generator

Via 
Intranet

• Focus on providing asset/ liability data and non-market risk EC

Business Unit (BU)

8SoA 2008 Life Spring meeting 

ECAPS sets the stage for market value reporting

• ING’s Capital Management
• Economic view requires MV balance sheet and EC on timely and reliable 

basis
• ECAPS allows improved analysis and projection capabilities to manage 

risks, required capital, and available capital on more real time basis
• Solvency II

• European solvency regulations will be market value based
• ECAPS provides the basis in an auditable format

• IFRS
• IFRS 7 requires us to disclose risk the way we manage the business 
• Future IFRS requirements are expected to include fair value for insurance 

liabilities- a timely, auditable approach will be necessary
• Rating Agencies

• Internal models will become increasingly important to risk management 
assessments by rating agencies 

• MCEV reporting to be required by CFO Forum
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Equity Risk Report

2,441 
695 
199 
175 
889 

6,578 
EC Equity 

715 
42 
27 
0 

251 
1,002 

EC Equity 
Volatility 

72 
20 
8 
6 

35 
254 

PV 1% 

-6 
1 
0 
0 

-1 
-7 

PV 1% 
Gamma* 

-4,889 
-910 
-388 
-279 

-2,022 
-14,265 

Down 50%

-2,651 
-575 
-234 
-167 

-1,128 
-8,183 

Down 30%

1,886 
618 
240 
167 

1,012 
7,261 

Up 30%

3,027 
1,028 

400 
279 

1,646 
11,917 

Up 50%

Bu5
Bu4 
Bu3 
Bu2
Bu1
BL
EQ Position

3,405 
1,509 

2,791 
5,312 

7,856 
16,425 

MtM Value

-1,279 
90 
9 
0 

-238 
-1,571 

Down 
50%

-485 
25 
4 
0 

-57 
-566 

Down 
30%

-280 
18 
2 
0 

-59 
-355 

Up 
30%

-583 
27 
4 
0 

-139 
-777 

Up 
50%

Bu5
Bu4 
Bu3 
Bu2
Bu1
BL

Gamma 
Contribution

(all numbers in mln EUR)

*PV1% Gamma is the change in PV1% for a 1% increase in equity prices

-24000 

-16000 

-8000 

0

8000

16000

24000

Dow n 50% Dow n 40% Dow n 30% Dow n 20% Dow n 10% Base  Up 10% Up 20% Up 30% Up 40% Up 50%

Total Linear Equity Non-linear Equity

-351 -99 -822 -1,998 Non-linear Equity
12,268 7,361 -7,361 -12,268 Linear Equity
11,917 7,261 -8,183 -14,265 Total 

Up 50%Up 30%Down 30%Down 50%EQ Position

Illustrative

10SoA 2008 Life Spring meeting 

Similar other risk reports

• Executive Summary
• Free Surplus Sensitivity
• Potential Impact of Hedging Transactions on EC & CaR
• Economic Capital & Capital at Risk
• Interest Rate Risk Report
• Equity Risk Report
• Real Estate Risk Report
• Bond Fund Risk Report
• Credit Spread Risk Report
• Foreign Exchange Risk Report
• Insurance Risk Report
• Implied Volatility Risk Report
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Yes
• The objective of risk management is not to eliminate risk and volatility, 

rather to understand it and manage it. 
• Measurement is needed to access and manage capital and to properly 

price and manage the business
• However, evaluating risk is not just number crunching and blind 

believe in results
• Still doubts – see models that did not safeguarded banks from the 

current sub-prime crisis

• However, even if does not protect you from crises:
• Better info – may not be perfect 
• It provides the tools to act swiftly  

• Lesson learned – scenario analysis (planning for crises) is also key 
next to Economic Capital 

Do we believe in EC as a measurement tool?

SoA 2008 Life Spring meeting 12

• Event risk – very rare events are hard to capture in models
• New risks – not enough data
• Interdependencies may not be captured sufficiently  
So the need to continuously challenge the results

• EC is based on economic market consistent approach we 
are fortunate in Europe that the Solvency requirements 
move in the same direction

• However, accounting currently is still not – providing a 
challenge to reconcile the two and to manage business in 
both areas

Challenges

In any case still work for us  
we will not end up being button pushers
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Thank you for your attention
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Chief Risk Officer RoundtableChief Risk Officer Roundtable
Rating Agency Developments in Risk and Rating Agency Developments in Risk and 
Capital Management: History and Future Capital Management: History and Future 
ChallengesChallenges

Quebec, 18 June 2008Quebec, 18 June 2008

Mark SnyderMark Snyder
Senior Analyst, AIG ERM Quantitative AnalysisSenior Analyst, AIG ERM Quantitative Analysis
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Part I:  History and Development

• Economic, regulatory, and rating agency views on capital

• Who is calculating Economic Capital?

• Evolution of different measurement frameworks toward an economic
view

• S&P’s moves to review and recognize internal Economic Capital 
Models (ECMs)

• Other major rating agencies intend to consider internal ECMs in their 
ratings
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Required 
Economic Capital

Required Economic Capital differs from other required capital measures, such 
as regulatory and rating agency capital requirements, which may not provide 
the most accurate reflection of actual business risks and diversification benefits.

REC vs. Other Required Capital Measures

General Relationship of Required Capital Measures

Varies based 
on 

target rating

Regulatory 
Capital

Rating Agency 
Capital

current minimum 
capital we must have

absent costs of regulation and 
ratings, Required Economic 

Capital represents the desired 
minimum  capital we should hold

Cost of Regulation 
and Ratings

The greater of 
Regulatory 
Capital and 

Rating Agency 
Capital

quantification 
of potential for 

capital relief
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Who is calculating economic capital?

Source:  Oliver Wyman, presentation June 6th 2008, "Rankings of Top Financial Services Firms by Market Capitalization"

Ranking of financial services firms by market capitalization as of YE’07

21 of the largest 
25 financial 
services  firms 
have publicly 
disclosed that 
they calculate 
economic capital
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Convergence of Capital Views

AIG expects that convergence to the economic view will continue (but 
at different speeds)

Though longer term convergence of capital requirements to the economic view is expected, firms 
must continue to manage short-term needs according to existing operating constraints.

Economic

time

Rating 
Agencies

EU Solvency

US GAAP

IFRS
Illustrative only, i.e. the lines are not representative of any specific case
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S&P’s Movement to Recognize ECMs (1/2)

S&P requests comments on “New Risk-Based Insurance Capital Model”
CRO Forum Comments: (1) Should provide a path to adopting internal ECMs (2) Factor 
based approach may be poorly suited for some insurers (3) Diversification should be 
calculated explicitly (4) Market consistency should be adopted broadly and not piecemeal [2]

Nov 2007 
to 
Mar 2007

Favorable disposition toward internal models is publicly disclosed by S&P [1]
“Modeling tools are powerful: analysis of complex interactions, quantification of economic 
impact, forward looking, can be highly tailored …
Our intent is to evaluate the results of company models
Evaluating the reasonableness of the various assumptions used, the range of scenarios to 
be tested and the model mechanics”

Nov 2004

Factor based capital model is introduced, limited changes to capital factors until 2007Early 90s

S&P Enhanced Capital Model--Strengthened ALM charge, some limited recognition of 
diversification [3]

May 2007

DevelopmentDate

The development period has been long, but S&P has defined a path
to recognize internal ECMs

[1] November 2004, Rob Jones, S&P, Presentation to the Geneva Association on “The Use of Models in 
Credit Ratings”

[2] February 2007, The Chief Risk Officer Forum response to S&P’s “Request for Comment: New Risk-
Based Insurance Capital Model”

[3] May 2007, S&P Ratings Direct, “New Risk-Based Insurance Capital Model”
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S&P’s Movement to Recognize ECMs (2/2)

Period for insurers to comment on the Economic Capital review process
CRO Forum comments: (1) In broad agreement with S&P (2) Concerned about a “multiplicity 
of standards” being developed by 3rd parties. (3)  Wants to avoid discretionary haircuts to 
internal models (4) Does not think it’s meaningful to combine internal ECMs and factor based 
models (5) Strongly in favor of market consistent valuation over cash flow approaches with 
subjective interest rate/yield assumptions (6) Diversification haircuts should be based on 
precise modeling of fungibility [1]

Feb 2007
to
Sep 2007

Economic Capital review process is explained [2]
An ERM rating of “strong” or better is required
Model must be sufficiently rigorous to develop reliable estimates of risks
ECM must be used for more than just capital adequacy—must pass a use test
Diversification should be explicitly calculated from identifiable sources

Sep 2007

S&P describes process and impact of the initial phase of the ECM Reviews [3]May 2008

DevelopmentDate

The development period has been long, but S&P has defined a path
to recognize internal ECMs

[1] March 2007, The Chief Risk Officer Forum response to S&P’s “Request for Comment: Economic 
Capital Review Process For Insurers”

[2] September 2007, S&P Ratings Direct, “Economic Capital Review Process For Insurers:
Criteria Update”

[3] May 2008, S&P Ratings Direct, “Application Guide: Assessing Insurer’s Economic Capital Models”
and “Methodology: Assessing Insurer’s Economic Capital Models”
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“We value the more meaningful information provided by [MC]EV-based measures because they more 
faithfully represent the underlying economics of the insurance portfolio, and enable us to dissect financial 
performance by new business contribution, experience deviations for all principal assumptions, and 
assumption changes.”

S&P RatingsDirect, October 15, 2007

S&P Endorses MCEV Reporting

Summary of  S&P position:
• Encourages MCEV as a global financial 

reporting standard
• Starting in 2008, will allow for capital relief 

based on internal MCEV models
• In favor of valuation via market consistent 

discounting plus margins
• Does not object to “day one” profits (and 

losses)
• Prefers going concern market consistent 

value rather than exit value

Disadvantages noted by S&P:
• Recognizes that fair value reporting will 

add to volatility, but says that volatility is a 
reality of the business

• Fair value will require “huge” actuarial 
resources, adoption of new systems, and 
increasing administrative costs

• Insurers are worried that accelerated 
recognition of profits will accelerate 
taxation
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Adding ECMs to the Rating Process
All four major rating agencies have indicated that they will, 
over time, incorporate ERM and ECM in the rating process.

“Standard & 
Poor’s is 
developing a 
process for 
evaluating the 
economic capital 
(EC) models of 
insurers with ERM 
programs that 
have been viewed 
as strong or 
excellent”

S&P, Jan. 31, 2007

“A.M. Best will also 
expand the use of 
company-provided 
capital models in 
developing capital 
requirements within 
the rating evaluation 
process”

A.M. Best, Mar. 5, 2007

“Fitch believes 
reviewing 
insurers’ in-house 
models is a key 
part of
capital analysis”
“Prism provides a 
common
ground to 
compare various 
insurers’ capital 
positions on a true
economic basis”

Fitch, Apr. 27 2007

“Moody's expects best 
practice insurers to 
develop economic capital 
models based on sound
principles and 
conservative assumptions 
to reflect the risk profile of 
their businesses”

Moody’s, Mar. 22, 2007 
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Part II:  Challenges

• Bridging the gap to the economic view

• External independent review

• Realizing diversification benefits

• Setting a time horizon for solvency calculations
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Challenges to Internal ECM Development/Recognition

Approaches toward ECM model construction outside of the CRO Forum 
are heterogeneous and there remains a wide range of rating agency  
views on such models.

1. Notion of market consistent balance sheet
• Europe is leading the movement…
• but many US based companies are developing internal ECMs
• US equity analysts are lagging European counterparts in understanding of 

market consistent valuations of liabilities

2. A consensus starting point for ECMs has not been found
• Group view – start with a consolidated IFRS balance sheet
• Silo view – start from local stat balance sheets and aggregate silo view to 

obtain group view, with subjective allowance for diversification

3. CRO Forum Response to Fitch on PRISM Model (June 2006)
• “The basis of measurement of market consistent internal models is

fundamentally different from an accrual based cash flow testing model.”
• No reason to blend PRISM with admissible internal models
• Internal ECM allows for risk measurement and integrated risk management
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Variation in Current Capital Models

S&P – moving to recognize  
internal ECMs

Factor Based Scenario Based

M
ar

k 
et

 C
on
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en
t

N
ot

 M
ar

ke
t C

on
si

st
en

t Fitch – PRISM, CFT model, run-off time horizon

Canadian MSCR model – Realistic CFT model

US Principles Based Reserving

UK FSA – Twin Peaks model

Solvency II – Will Solvency II Instruments be 
recognized outside of Europe? 

Widely varying capital models are in use or proposed across different 
countries and ratings agencies--harmonization of capital models would lower 
costs and accelerate recognition

Internal models – most are market consistent and 
scenario based with one year time horizon
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Independent Review and Expert Certifications of ECM

Complications
Intellectual property must be respected
“Best practices” may differ from reviewer to reviewer
What is academically ideal may not be practical or affordable
Reviewers’ conclusions may be contingent on the work of another reviewer (e.g., a 
consultant opining on liability valuation may want to evaluate the risk-neutral 
scenarios used)

S&P Comments (5/15/08, Ratings Direct)
A third-party assessment will not replace S&P’s analysis
S&P will treat “the third-party review in the same manner as an internal review and 
will look for the same documentation.”
There are currently no accepted standards for reviewers 

Independent reviews will be necessary to supplement rating agency 
reviews of internal ECMs given time required for “deep dive” reviews
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AIG’s MCEV and ECM Reviewers

GSU Department of Risk Management and Insurance has 
performed an independent review of the appropriateness and 
adequacy of the overall ECM

Towers Perrin Tillinghast provided separate certifications of 
our “best practice” implementations of

– Market-Consistent Embedded Values (MCEV) for LI&RS

– ECM Methods for P&C Reserve and Premium Risks

Rutter Associates performed a detailed review of our Credit 
Risk Capital Methodology

Barrie & Hibbert provided certification of our implementation of 
their industry standard Economic Scenario Generator (ESG) 
software for determination of market risk capital requirements

AIG retained four groups of outside experts to review key components of its ECM (including the 
determination of its MCEV).  Overall, the reviews confirm that “AIG’s approach to the 
determination of excess economic capital (under Pillar I) is generally consistent with 
accepted theory, in line with industry best practices, and that AIG’s Pillar II approach to 
the determination of economic capital requirements is prudent in the way that it 
contemplates additional stress scenarios beyond what is modeled in Pillar I.”[1]

[1] AIG Investor Relations Website (http://ir.aigcorporate.com/), “Economic Capital Modeling Initiative -
May 2008 Update”.
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ECM Diversification Benefits

Realizing benefits will require active management of capital

S&P already included some diversification recognition in its revised RBC 
model--also intends to gradually include some internal ECM results
Solvency II recognizes group-wide diversification

Encouraging 
Developments

Utilize Capital and Risk Transfer Instruments (CRTIs) to codify capital 
management actions in stress scenarios
Holding companies can simplify legal entity structure

Solutions

Benefit value is highly dependent on correlation assumptions
Theoretical benefit may not be fully realizable due to fungibility constraints 
between legal entities
Rating agencies continue to rate subsidiaries on a standalone basis
Excess economic capital is not excess liquidity (i.e., it’s not cash that the 
company can set aside in the bank)

Challenges to 
Realizing 

Diversification
Benefits

Page 16

Realizing Diversification Benefits from an ECM
CRTIs can be applied to increase capital fungibility between entities

Legal Entity 3

Insurance segments consist of 
legal entities operating in 
different jurisdictions. 
The web of CRTI realistically 
reflects the options and 
strategies available to the 
insurance segments in case of 
financial distress
“Excess capital” is assumed 
fungible only with a given set of 
legally enforceable CRTI
Provides a guide for optimizing 
existing CRTI as part of the 
active capital management 
process

Legal Entity 2
Legal Entity 1

Parent Company

Fungible capital

Minimum 
Capital 
Requirement

Guarantee, Pooling of Risk, Stop-
Loss Arrangement, etc. 

Source: Group Level SST (FOPI, May 2006, www.bpv.admin.ch.)

AIG ERM has used the Filipovic/SST Method to consider alternative CRTI 
arrangements that would increase fungibility of capital and diversification benefits.
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Solvency Time Horizon: The Great Debate 
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8.6
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12
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Ult imate

R un-Off  with
R ealist ic
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R un-Off  with
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Source: 

Barrie & Hibbert, 
September 2007, 
“Annuity Risk 
Management – The 
Impact of 
Intermediate 
Solvency on Risk 
Based Capital 
Requirements”

Case Study : UK Annuity Book with Credit Risky Cash flow Matching 
Strategy  (Credit Composition = Globox Index)

Case study 
dispels myth 
that One-Year 
VAR is an 
inferior risk 
measure to 
Run-Off 
measures

RBC (95% CI Run-Off with 10-Year Duration or 99.5% One Year) as % of Fair Value of Liability
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Summary and Conclusions

1. Key considerations that have not yet been resolved by rating agencies are:
• how they will adjust for valuation differences between the economic, statutory and 

accounting balance sheets

• to what extent they will perform their own analysis of company internal models 
versus relying on independent third party opinions

• whether they will phase in recognition of internal ECMs (e.g., using a weighted 
average of ECM and RA requirements that over time progressively weights the 
ECM more heavily)

2. Some insurance regulators are using ECM results for supplementary information
• UK ICA generally requires internal ECM results to be considered for non-standard 

risks

• Solvency II in Europe is expected to become operational in 2012/2013

The movement toward internal ECM views of capital  adequacy and 
management is undeniable.  We have seen very encouraging developments, 
but a lot more work, cooperation, and integration is required for a true bridging 
of the gaps that remain.

In the short to medium term, existing regulatory and rating agency capital 
requirements will still likely be substantially different  from internal ECM 
requirements.
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