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• Three Pillars of BASEL II:
1) Regulatory Capital
2) Risk Management
3) Disclosure

• Three Pillars of Solvency II:
1) Capital Requirements
2) Risk Management, Governance, ORSA
3) Disclosure

Solvency II: Players, History and Overview
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• Dr. Therese Vaughan has observed some differences between 
Solvency II and BASEL II1. 

Solvency II takes a broad, holistic approach to risks, whereas 
BASEL II is focused on credit risk, operational risk and market risk.
Solvency II permits approved internal models for all risks, but 
BASEL II only permits internal models for operational risk and 
market risk related to a bank’s trading book.
Solvency II permits benefits from correlation among risk categories, 
but BASEL II does not.
Solvency II permits benefits from diversification of risks across the 
group, but BASEL II does not.

1See The Implications of Solvency II for U.S. Regulation, Networks Financial Institute at Indiana State 
University, February 2009, footnote 3.

Solvency II: Players, History and Overview
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Müller Report (1997)
Solvency II: Players, History and Overview



9 ©2011 Sutherland Asbill & Brennan LLP

Sharma Report (2002)
Solvency II: Players, History and Overview

• “The most obvious causes [of insurer insolvencies 
and near misses] were the inappropriate risk decision, 
the external ‘trigger event’ or the resulting adverse 
financial outcomes. 

• However, further analysis showed that these causal 
chains began in each case with underlying internal 
causes, being problems with management or 
shareholders or other external controllers.  

• These problems included incompetence or operating 
outside their area of expertise, lack of integrity or 
conflicting objectives, or weakness in the face of 
inappropriate group decisions.” (emphasis added)
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Sharma Report: Risk Maps from 
Insurer Insolvency Case Studies

Solvency II: Players, History and Overview
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Sharma Report: Risk Maps from 
Insurer Insolvency Case Studies

Solvency II: Players, History and Overview
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Sharma Report: Risk Maps from 
Insurer Insolvency Case Studies

Solvency II: Players, History and Overview
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• Solvency II:  (2007-2009) Chapter IV, Section 1, 
Responsibility of the Administrative, Management or 
Supervisory Body (Article 40) and Section 2, System 
of Governance (Articles 41 to 50)

“[The board] has the ultimate responsibility for the 
compliance … with the laws, regulations and administrative 
provisions” of Solvency II.  Article 40
Insurers must “have in place an effective system of 
governance which provides for sound and prudent 
management of the business.” Article 41(1)

A Closer Look at Solvency II

Pillar 2: Governance and Risk Management
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Pillar 2: Governance and Risk Management

“The system of governance shall be proportionate to the 
nature, scale and complexity of the operation of the 
insurance or reinsurance undertaking.” Article 41(2)

Insurers must “have written policies in relation to at least 
risk management, internal control, internal audit and, where 
relevant, outsourcing.  [The insurers] shall ensure that those 
policies are implemented.” Article 41(3)

A Closer Look at Solvency II
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[The insurers must] “employ appropriate and 
proportionate systems, resources and procedures.” Article 
41(4)

“The supervisory authorities shall have appropriate 
means, methods and powers for verifying the system of 
governance … and for evaluating emerging risks identified 
by the insurers.” Article 41(5) 

A Closer Look at Solvency II

Pillar 2: Governance and Risk Management
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• Insurers must “have in place an effective risk 
management system comprising 

strategies, processes and reporting procedures necessary 
to
identify, measure, monitor, manage and report
on a continuous basis
the risks, at an individual and an aggregate level
to which they are or could be exposed
and their interdependence.”

• ERM system needs to be well integrated into the 
organizational structure

Article 44 Risk Management

A Closer Look at Solvency II

Pillar 2: Governance and Risk Management
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• Risk management system needs to cover at least:
underwriting and reserving
asset-liability management
investment, in particular derivatives and similar 
commitments
liquidity and concentration
operational risk
reinsurance and other risk mitigation techniques

A Closer Look at Solvency II

Pillar 2: Governance and Risk Management
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• IAIS Insurance Core Principle (ICP) on Corporate Governance 
Insurers must “establish and implement a corporate governance 
framework which provides for sound and prudent management and 
oversight of the insurer’s business and adequately recognizes 
and protects the interests of policyholders.”

• Suggestion for corporate governance ICP 9 from IMF 
Assessment of NAIC – “As examiners gain experience, the 
NAIC and/or departments should consider issuing more 
guidance on good and bad practices in corporate governance 
for insurers. This would help examiners and firms to develop a 
clearer expectation of what constitutes effective governance for
insurance business, including for groups.”

A Closer Look at Solvency II

A Pause for Comparison
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IMF FSAP of U.S. as of May 2010

• “There are mechanisms to ensure individual states 
implement solvency requirements effectively.”

• Need for:
“development of the policy framework in relation to 
insurance and financial stability and international issues
“extensive reform to the laws governing state insurance 
departments, including on appointment and dismissal of 
commissioners, to secure the independence of regulatory 
work”

• “The approach to supervision of groups needs 
significant development.”

A Closer Look at Solvency II
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IMF FSAP of U.S. as of May 2010

• “Corporate governance standards for publicly-traded 
U.S. companies, including insurers, are set and 
enforced by the SEC, including requirements in 
relation to expertise and independence for the audit 
committee as well as requirements to maintain 
effective internal controls over financial reporting.”

Ignores state corporate case law and statutes

A Closer Look at Solvency II
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• The NAIC’s Corporate Governance Working Group prepared a 
White Paper, exposed for comment in March 2011, to address 
how the U.S. could achieve substantial compliance with the 
IAIS’s ICPs on corporate governance, without placing excessive 
burdens on insurers. 

• The White Paper would require that the Board’s decisions must 
“objectively fulfill” the Board’s duties of loyalty and care.

However, the standard of care under state corporate law depends 
upon the process followed and whether the duty of care or the duty 
of loyalty is involved.

• The White Paper also takes the view that the Board owes duties 
of care and loyalty to policyholders and beneficiaries, while 
under state corporate laws those duties are owed to the 
corporation and its shareholders. 

A Closer Look at Solvency II

NAIC White Paper on Corporate 
Governance
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• Delaware case law requires directors, with the help of 
senior management, to establish and oversee a 
process to assess, monitor, and manage legal and 
compliance-type risks.

This duty is focused on process rather than outcome.
Directors must “attempt in good faith to assure that a 
corporate information and reporting system, which the board 
concludes is adequate, exists.”
Courts have been loathe to impose oversight liability 
based merely upon a bad outcome, in contrast to what 
the White Paper appears to mean by its “objectively 
fulfill” language.
Interests of policyholders can be protected without imposing 
a new fiduciary duty to policyholders and to beneficiaries.

A Closer Look at Solvency II

NAIC White Paper on Corporate 
Governance
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The NAIC’s Next Steps on Corporate 
Governance

• Comments were due on the White Paper on May 13. 
• CGWG will hold an interim meeting in Florida on July 

20 to discuss comments.
Will CGWG recommend the development of a model law on 
corporate governance for insurers?
Will the White Paper be modified?

• Sutherland issued a Legal Alert on June 10 that 
summarized the White Paper, discussed its 
problematic provisions and analyzed how the White 
Paper appears to conflict with existing state corporate 
law.
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Pillar 2: ORSA

• Own Risk and Solvency Assessment (ORSA) (Article 
45)

Needs to cover at least:
“overall solvency needs taking into account the specific 
risk profile, approved risk tolerance limits and the 
business strategy of” the insurer
“compliance with capital requirements and technical 
provisions”

Be forward-looking and should be conducted “regularly and 
without any delay following any significant change in risk 
profile.”
Explains the “significance with which the risk profile of the 
[insurer] deviates from the assumptions underlying Solvency 
Capital Requirement” … or with the internal model

A Closer Look at Solvency II
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• ORSA requires stress testing to identify potential threats to the 
business.

Helps management alleviate the worst of the impacts and de-risk 
its balance sheet. Interactive process between board and senior 
management.

• Focus is on what management believes its business will need, 
and is distinct from capital requirements set by regulators.

“The own-risk and solvency assessment shall be an integral part 
of the business strategy and shall be taken into account on an 
ongoing basis in the strategic decisions of the undertaking.”

• Regulators will want to see evidence that ORSA is an integral 
part of the insurer’s ERM process and that board is conversant 
with ORSA.

Some regulators (UK and Germany) required delivery of full ORSA
as part of the internal model approval process.

A Closer Look at Solvency II

Pillar 2: ORSA
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NAIC’s ORSA Proposal

• 2/11 Paper:  ERM involves a self-assessment of all reasonably 
foreseeable material risks and the interrelationship of such risks.

Recognized that insurance companies are diverse in type and 
amount of risk assumed, and in how they manage and mitigate 
risks

• Proposal:  Each insurance company legal entity must perform an 
ORSA and share the results with state regulators.

Document the ERM Process
Disclose kinds and magnitude of risks and perform a quantitative
assessment of risk exposures
Provide a solvency assessment based on those risks at the legal 
entity level
If insurers are part of a group, ORSA must address the risks posed 
by other legal entities to the insurer
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Industry Reactions to the NAIC’s ORSA 
Proposal

• Legal entity reporting requirements are too onerous and 
prescriptive

Rather, ORSA should be “proportional” to the risks
• North American Chief Risk Officers Council challenged the need 

to prepare an ORSA annually
Suggested an initial filing only, followed by updates

• Supported principles-based, not prescriptive, approach
Allow each group to align its ORSA to its internal business 
structure
Goal should be for regulators to verify that insurers are thinking 
about and managing risk exposures
Concern about the confidentiality of data
Concern about director and officer liability

• Referred to Director Huff’s group:  Group Solvency Issues 
Working Group – aggressive schedule to complete this year
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Pillar 1: Capital

• Chapter VI of the Solvency II Directive (Articles 75 to 
105) 

A Closer Look at Solvency II
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“All models are wrong, but some are useful.”
- George Box
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Introduction

The Origins of Risk-based Capital in the United States

In New York State, prior to RBC, “the typical capital requirement was a fixed dollar [amount] determined at the 
inception of the company.[1]” This meant, for example, that Metropolitan Life, one of the largest life insurance 
companies in the United States, was only required to maintain capital of $350,000 prior to the implementation of 
RBC. Later on, New York State increased the minimum capital requirement, so that in the early 1990s it was $2 
million.  “But $2 million is absolutely meaningless to any mature company in business for two or three years.”

During 1992, fifty-nine property/casualty insurance companies and thirty-two life/health insurance companies 
failed[2].  This constituted about one percent of the 8,500 insurance companies operating in the United States at 
that time.  In contrast, during 1976, only eight property/casualty insurance companies and five life/health 
insurance companies failed.  As a result of this large increase in failures, investigators for the United States 
Congress raised concerns about the ability of state insurance departments to effectively regulate the insurance 
industry in the United States.  This prompted Congressman John Dingell (D-MI) to introduce legislation to create 
a Federal Insurance Solvency Commission.

Not wanting their power to be usurped by the Federal Government, the NAIC and the state insurance 
departments felt pressure to impose a new system which (1) increased capital requirements for insurance 
companies, (2) was risk-based and (3) was consistent across the entire country.  At this time, the U.S. 
insurance industry was concerned that the NAIC would impose a draconian system on them.  As a 
consequence, the NAIC’s primary goal was to get a new system in place. The NAIC figured it could modify the 
system later as the insurance industry grew more comfortable with it.  It is therefore not surprising that the NAIC
was not concerned with either calibration levels or time horizons during the initial implementation of RBC.  It is 
also not surprising that the NAIC was not able to create full documentation for the new system. 

[1] See Lennon [1994, page 18].
[2] See Klein [1994, page 51].
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Levels of RBC

• The NAIC’s current RBC system consists of two action levels and two 
control levels.  They are defined in terms of the Authorized Control Level 
(ACL) as follows:

Company Action Level  (200 percent of ACL)
Regulatory Action Level (150 percent of ACL)
Authorized Control Level (100 percent of ACL)
Mandatory Control Level (70 percent of ACL)

• An insurance company at the Company Action Level is required to submit a 
plan to the state insurance department to increase its capital.

• The insurance commissioner is permitted to order corrective actions for 
companies at the Regulatory Action Level.

• The insurance commissioner is authorized to take control of companies at 
the Authorized Control Level.

• The insurance commissioner is required to take under its supervision all 
companies at the Mandatory Control Level.
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Outline of Work

• Introduction
• In-depth look at the RBC formula for life insurance
• Property/casualty and health RBC formulas 
• Solvency Capital requirements under Solvency II 
• Illustrative examples of the calculation of risk factors and 

correlation factors under Solvency II
• We then describe EIOPA’s testing of the calibration level for the 

market risk factor
• Next, we compare the RBC life formula to the Solvency II SCR 

formula  
• Concluding remarks
• Annotated bibliography
• Appendix on value-at-risk
• Appendix on square-root formula that is the essence of both the 

RBC and SCR formulas
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RBC Life Formula
Original (1993) RBC Life Formula

• The original (1993) life RBC formula at the company 
action level was

• where the individual risk factors were:
C1 = Asset Risk
C2 = Insurance Risk
C3 = Interest Rate Risk
C4 = Business Risk

( )2 2Total Company Life RBC 4 1 3 2C C C C= + + +
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RBC Life Formula
Current RBC Life Formula

( ) ( ) ( ) ( ) ( )2 2 2 2 2
0 1o 3a 1cs 3c 2 3b 4b 4aC + C +C + C C + C + C + C +C+

0C

1csC

1oC

2C

3aC

3bC

3cC

4aC

4bC

Insurance affiliate investment and 
(non-derivative) off-balance sheet 
risk (1996)

Invested common stock asset risk 
(adopted for year-end 2001 filing)

Invested asset risk, plus 
reinsurance credit risk except 
for common stock risk

Insurance risk

Interest rate risk (approach revised for 
year-end 2000 filing)(C-3 Phase I)

Health provider credit risk (adopted for 
year-end 1998 filing)

Market Risk (adopted for 2005 
year-end filing)(C-3 Phase II)

Business risk – guaranty fund 
assessment and separate account risks

Business risk – health administrative 
expense risks (adopted for year-end 
1998)
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RBC Life Formula
Current RBC Life Formula

• We note the following in regard to this formula:
There is no allowance for any diversification benefit between either 
operational risk (C0) or health administrative expense risk (C4b) and 
any of the other risk factors.  So, both of the factors C0 and C4b 
are present in the formula with full effect.
Factors C10 and C3a are assumed to be perfectly correlated with 
each other as both risks are affected by the movement of interest 
rates.  They are assumed to be uncorrelated with all of the other 
risk factors under the square root sign.
Factors C1cs and C3c are assumed to be perfectly correlated with 
each other as both involve equity risk.  They are assumed to be 
uncorrelated with all of the other risk factors under the square root 
sign.
Each of the risk factors C2, C3b, and C4b is assumed to be 
uncorrelated with all of the other risk factors under the square root 
sign.
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Modifications to Life RBC Formula –
Additional Risk Factors

• The Insurance Affiliate Investment and (non-
derivative) Off-balance Sheet Risk Factor, C0, was 
added in 1996.

• The Asset Risk Factor, C1, was partitioned into two 
pieces, C1cs and Co, in 2001.

• The Health Provider Credit Risk Factor, C3b, was 
added in 1998.

• The separate account risk was added to risk C4a in 
1999.

• The Health Administrative Expense Risk Factor, C4b, 
was added in 1998.
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Other Modifications to Life RBC Formula 

The C3 Phase 1 procedure was introduced to compute the interest rate risk factor 
beginning with the year-end 2000 filing.  This methodology required the use of 
interest scenarios to approximate the 95th percentile of the C3a risk.  This change 
was intended to address the risk that declining interest rates posed for fixed annuities 
and single-premium life insurance. In particular, the methodology was focused on the 
adverse effects of declining interest-rate scenarios.  One of two distinct sets of pre-
packaged interest rate scenarios may be used.  The smaller consists of 12 interest 
rate scenarios and the other consists of 50.   For more details, see the second 
reference in the Annotated Bibliography.

The C3 Phase 2 procedure was introduced to compute a new market risk factor, C3c, 
beginning with the year-end 2005 filing.  This scheme is intended to address the 
interest rate risk and the equity risk associated with variable annuity products having 
guaranteed benefits. It entails the stochastic modeling of these products.    For more 
details, see the third reference in the Annotated Bibliography. In particular, Appendix 
2 of this reference specifies the equity scenario requirements as well as the 
calibration methodology.

We note that in the current version of the risk-based capital formula the fixed income 
items, C1o and C3a, are grouped together and the equity items, C1cs and C3c, are 
grouped together.
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Modifications under Current Consideration

The American Academy of Actuaries, the American Council on Life 
Insurance and the NAIC are working together to implement C3 
Phase 3 in the near future.  It will entail a principle-based approach 
to the computation of both the RBC interest rate factor and the RBC 
market risk factor for the following life insurance products: universal 
life, whole life, term life, variable life, indexed life, and group life.  
For more details, see the sixth reference in the Annotated 
Bibliography.

We should note that while these products compose a large amount 
of in-force insurance, they do not entail a lot of risk for the insurers 
nor do they consume a lot of assets/reserves.  In particular, there is 
little or no prefunding of risks.

Finally, in order to keep their operations as streamlined and efficient 
as possible, life insurers are looking forward to the day when there 
is again just one C3 risk and that all of their life and annuity products 
can be run under a single composite modeling approach. 
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RBC PROPERTY/CASUALTY FORMULA

The basic (company action level) RBC P&C formula is:

2 2 2 2 2Total Company RBC 0 1 2 3 4 5R R R R R R= + + + + +
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RBC PROPERTY/CASUALTY FORMULA

• R0 consists of 
Investments in insurance affiliates
Non-controlled assets
Guarantees for affiliates
Contingent liabilities

• R1 consists of 
Cash
Bonds
Mortgages
Short-term investments
Collateral loans
The first three of these items are considered 
to be fixed income securities.

• R2 consists of 
Common stocks
Preferred stocks
Real estate
Other invested assets
Aggregated write-ins for invested assets
The first three of the items listed above are 
considered to be equity investments

• R3 consists of 
Credit risk which in turn is composed of 
reinsurance recoverables and other 
receivables.

• R4 consists of 
Reserving risk
Reserving risk is the under-estimation of 
loss development or unanticipated 
adverse loss development.

• R5 consists of 
Written premium risk
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RBC HEALTH FORMULA
Basic Formula

Here the five individual component risks are:
H0 = Asset Risk for Affiliates
H1 = Asset Risk for Other
H2 = Underwriting Risk
H3 = Credit Rate Risk
H4 = Business Risk.



43 ©2011 Sutherland Asbill & Brennan LLP

Solvency Capital Requirement under Solvency II

• The individual component risks considered in the 
overall SCR formula are:

Market Risk, 
Counterparty Default Risk, 
Life Underwriting Risk, 
Health Underwriting Risk, 
Non-Life Underwriting Risk, and  
Operational Risk.
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Solvency Capital Requirement under Solvency II

Basic Formula – Overall Risk 

Where the subscripts i and j run over all  six component 
risks and CorrI,j denotes the entries of the correlation 
matrix, i.e., the correlation parameters. 

,,
SCR Corr SCR SCRoverall i j i ji j

= × ×∑
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Solvency Capital Requirement under Solvency II

Overall Correlation Matrix
Table 1

EIOPA Basic Correlation Matrix

Because there is no allowance for a diversification benefit between operational 
risk and any of the other risks, all of the correlation factors involving operational 
risk are considered to be 100% and are omitted from Table 1.

100%

25%

25%

25%

Health 
Underwriting 

Risk

0%Health
0%25%Life

100%Non-life

50%25%100%Default
25%25%25%100%Market Risk

Non-life 
Underwriting 

Risk

Life 
Underwriting 

Risk

Counter-
party 

Default Risk

Market Risk
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Thoughts on Calibration under RBC and SCR

• EIOPA staff devoted lots of thought and effort in the 
development of the SCR formula. 

• Nevertheless it is questionable if any of the component 
risks are indeed calibrated to the 99.5 percentile.  See 
Appendix A for additional details on this.  

• Moreover, EIOPA decided not to provide an estimate of 
the overall calibration level of SCR.  This is 
understandable as it is indeed a difficult question that goes 
back to the George Box quote at the beginning of this 
work. 

• To be impartial, no one has a real idea of how RBC is 
calibrated either.
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Market Risk Component

To illustrate the methodology used by EIOPA, consider 
first the market risk component/module of the overall 
SCR.  The market risk module involves six sub-risks: 

interest rate risk, 
equity risk, 
property risk, 
spread risk, 
currency risk, and 
concentration risk.
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Market Risk Component

The capital requirement for the market component risk is obtained 
by aggregating the individual sub-risk SCR terms in conjunction with 
the correlation factors according to:

Where i and j run over all the market component sub-risks and 
Corri,j denotes the entries of the correlation matrix for the market 
component sub-risks.  EIOPA estimated each SCR sub-risk in such 
a manner that it is “calibrated” at a 99.5% VaR. 

,
.

market i j i j
i j

SCR Corr SCR SCR= × ×∑
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Market Risk Component

The correlation factors for these sub-risks are presented in Table 2 below:

Table 2
EIOPA Market Risk Correlation Matrix*

100%Concentration
50%100%Currency
50%50%100%Spread
50%50%50%100%Property
50%50%75%75%100%Equity
50%50%50%/0%50%/0%50%/0%100%Interest Rate

ConcentrationCurrencySpreadPropertyEquityInterest 
Rate

*EIOPA is proposing a two-sided correlation between interest rate and each of three other risks.  The 
choice of the correlation factor depends on whether a rise or fall in interest rates is the crucial factor. In the 
event the insurer would have adverse results if interest rates fell, then the 50% correlation factor should be 
used. In the event the insurer would have adverse results if interest rates rose, then the 0% correlation 
factor should be used.
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Example of Calculation of SCR Factor 
(Stress Level) for Individual Sub-risk

• On pages 37-41, EIOPA describes the approach it took to estimate the 
standard equity capital charge for global equities.  EIOPA was 
concerned that financial distributions have “fat tails”.  Such distributions, 
by definition, have more weight in their right tails than do normal 
distributions with identical means and variances.  EIOPA considered a 
number of items including the following:

The empirical 99.5% VaR for the Morgan Stanley Capital International 
(MSCI) World Developed (Market) Price Equity Index, using daily data 
beginning with the creation of the index in 1970 and ending in 2009, was     
-44.25%.
The empirical 99.5% VaR for the MSCI World Equity Total Return Index 
using monthly data beginning in 1970 was -42.12%.
Between 2008 and 2009, many “well-diversified equity portfolios (i.e., 
mimicking the MSCI [World Equity Index]) have halved in value”.

• This analysis lead EIOPA to conclude that “a stress of 45%” was 
reasonable “for global equities”.  (Interestingly, for purposes of QIS 5, 
the European Commission has reduced the stress factor to 39%.) 
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Example of Calculation of Correlation 
Factor

To give the reader an idea of how these factors were computed, we briefly describe 
EIOPA’ efforts to compute the correlation factor between the equity and spread sub-risks 
of market risk. The EIOPA researchers considered a wide variety of possible solutions.  In 
the end the result chosen was based on 21 data points encompassing the period from 
September 9, 1998 to October 28, 1998.  This was during and/or immediately after the 
financial crisis resulting from the demise of Long Term Capital Management.  This was 
obviously a period of extreme stress.  (In fact, EIOPA describes this period as one of “very 
extreme stress”.)  The specific series used were (1) the Morgan Stanley Capital
International (MSCI) world index for equities and (2) “the spread to gilts on UK AA rated 
corporate bonds”.  It turned out that the empirical correlation factor over this period was 
reported as exactly 75% and this was the value selected – the worst case scenario.

Before arriving at this solution, EIOPA considered and rejected other possible solutions.
A second period that EIOPA defined as being of “very extreme stress” over the 
last twelve years was the period from February 12, 2008 through May 8, 2008.  
For this period, the empirical correlation factor was reported as 54%.
Two other periods considered were those from November 2, 2007 through 
February 27, 2009 and August 28, 1998 through January 29, 1999. Both of 
these had much lower correlation factors, to wit, -21% and 32%, respectively.

Similar approaches were used to calculate other correlation factors.  The details are 
presented on pages 357-371 of what was once known as the QIS5 Calibration paper and 
is now known as the Solvency II Calibration paper.
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Testing the Calibration for Market Risk 

EIOPA tested the resulting SCR for market risk to see if it achieves reasonable 
results.  Specifically, in Paragraphs 3.1337 and 3.1338 of the QIS 5 calibration 
paper, EIOPA states that in order “[t]o assess whether a correlation matrix 
[approach] provides a [market risk] capital [requirement] in line with a stress at the 
99.5% VaR, we need to consider the matrix as a whole, and consider whether the 
diversification benefit it provides is consistent with that we would expect in a 99.5% 
VaR event.”

According to paragraph 3.1276, the goal for the market risk component, is for the 
absolute error

to be close to zero.  Here, VARmkt is at the 99.5% confidence level set for one year. 
These are the typical parameter values selected by EIOPA. 

mkt mktVaR SCR−
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Testing the Calibration for Market Risk

The details around the calculation of the VaRmkt are unclear.   EIOPA appears to have 
created a model (“typical”) insurance company and calculated a market risk capital 
requirement for that company based on actual historical data, then compared the 
results against a market risk capital requirement determined using the sub-risk 
requirements and correlation factors.  While the details of the model insurance 
company are not given, the individual market sub-risk SCRs are:  

Table 3
SCR for Market Risks of “Typical” Company

39.24Equity 
8.39Property
11Spread
5.22Currency
6.8Concentration
100.00Total

29.36Interest Rates
Amount of SCRMarket Risk
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Testing the Calibration for Market Risk

In Sections 3.1346 and 3.1347, EIOPA concludes as follows:

“Under the empirical [i.e., “typical”] model [approach], the 
99.5th percentile capital requirement is 82.5, and under the 
Level 2 proposed matrix, the 99.5th percentile capital 
requirement is 83.7.  The difference is low, with the Level 2 
matrix being slightly too [conservative] by approximately 
1.2%.”
“This indicates that the correlation matrix proposed by 
EIOPA provides overall capital figures broadly consistent 
with a 99.5% VaR”.



55 ©2011 Sutherland Asbill & Brennan LLP

RBC VERSUS SOLVENCY II
Basic Formulas

( ) ( ) ( ) ( ) ( )2 2 2 22
Total Company Life RBC = C + C +C + C C + C + C + C +C0 1o 3a 1cs 3c 2 3b 4b 4a+

,,
SCR Corr SCR SCRoverall i j i ji j

= × × =∑

2 2 2 2 2 2
1 2 3 4 5 6 ,SC R S C R SC R S C R SC R SC R C orr SC R S C Ri j i ji j

+ + + + + + ∑
≠
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Accounting Treatments

Under IFRS, assets are “marked to market” value.  Under statutory accounting, assets are 
marked to book value.  This meant that during the recent financial crisis of 2008, the assets 
of insurance companies computed under IFRS experienced large swings – from very high 
values at year-end 2007 to very low values at year-end 2008 whereas the volatility was 
much less pronounced under statutory accounting.  We illustrate this situation in Table 4 
with actual numbers from a large international life insurance company.

TABLE 4

Here, “reported book” number means “stat blue book” number; and MV1 means 
market value with no liquidity spread when discounting future liabilities.

7.5%
7.0%
3.9%
5.5%
6.5%

Reported Book
Accounting Method

8.0%2010
6.6%2009
-9.3%2008
9.1%2007
11.4%2006
MV1

Calendar – Year 
End

Total Surplus / Total Assets
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APPENDIX A
MATHEMATICAL PRELIMINARIES -- BASICS OF VALUE-AT-RISK

At its simplest, Value at Risk (often written VaR) is merely a summary measure of market risk.  It 
provides, in terms of dollars or any other appropriate monetary unit, a number that can be interpreted 
as an indication of a portfolio’s sensitivity to financial market risk.

The theoretical basis for Value at Risk is found in probability theory, while the terminology for VaR
comes from the frequentist paradigm of statistics.  As with all probabilistic models, the application of 
VaR entails a number of underlying assumptions.  The principal assumption for VaR is about the 
behavior of the financial markets for the portfolio under consideration.  In the majority of cases, the 
assumption is made that the current market conditions will prevail for the immediate future.  Then, 
simply stated, the VaR of the portfolio is the maximum loss anticipated over a given time period for a 
specified “confidence interval”.

We are now ready to present the basic definition of Value at Risk.  We first let
W denote the portfolio’s value at the beginning of the time period of interest
T denote the length of the time period, and 
V denote the random variable representing the value of the portfolio at the end of the time period.

Then, given a confidence level, α, and the assumption(s) on market conditions, the Value at Risk, VaR, 
satisfies the equation  
.
To be more specific, if α = 95% and the length of T is one year, then the last equation states that the 
probability is 95% that the portfolio will lose no more than VaR dollars over the one-year period.

[ ] [ ]Pr PrV W VaR W V VaRα = ≥ − = − ≤ (A 1)−
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APPENDIX A
Example of Use of Value at Risk

Suppose we expect the value of a $100 portfolio one year from today to be closely approximated 
by a lognormal distribution with parameters μ = 4.685 and σ = .20.  What is the Value at Risk at 
a 95% confidence level over this one-year period?

Because the random variable V representing the value of the portfolio one year from today is 
(approximately) lognormal, lnV is a normal random variable with mean 4.685 and standard 
deviation .20.  Since the initial value of the portfolio is $100 million, we can rewrite Equation (A-1) 
as 

Or

Or 

where Z is a standard normal random variable and VaR is in units of millions of dollars.  The percentile of the 
distribution of Z is -1.645, so Equation (A-2) implies that 

Or
In other words, over the one-year period there is a 95% probability that the portfolio will lose no more than 
$22.055 million of its initial value of $100 million.

[ ]Pr .95,V W VaR≥ − =

( )ln 100 4.685ln 4.685Pr .95,
.20 .20

VaRV − −⎡ ⎤−
≥ =⎢ ⎥

⎣ ⎦

( )ln 100 4.685
Pr .95,

.20
VaR

Z
− −⎡ ⎤

≥ =⎢ ⎥
⎣ ⎦

(A 2)−

( )ln 100 4.685
1.645

.20
VaR− −

= − VaR $22.055 million=
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APPENDIX A
Example of Use of Value at Risk - Observation

Because (1) VaR requires two parameter values – the mean and 
the variance – and (2) these parameters have to be estimated 
somehow, isn’t EIOPA actually under-estimating the probability of 
adverse results under this scheme?  Isn’t this a failure of the 
frequentist approach to statistics because the frequentist paradigm 
of statistics prohibits the statistician from assuming that parameters 
have probability distributions? 
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Appendix B
Algebraic Exercise 

In order to illustrate the effect of the square root formula, we present a 
simple example.

Example
If x = 1,y = 2, and z = 3, then

(i)

(ii)

(iii)

(iv)

So, if we go from (i) where every factor is given its full effect to (iv) where all 
three factors are assumed to be pairwise uncorrelated, then we get a 
reduction of nearly 50 percent – from 6 to 3.74.
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Concluding Remarks

Although EIOPA staff has done a huge amount of work on the development of 
Solvency II, their methodology is not a quantum leap ahead of that of RBC, at least in 
my opinion.  

I personally have major issues with the whole concept of “value-at-risk”.  The idea of 
having individual risk factors calibrated to a confidence level of 99.5 percent under 
“value-at-risk” is a bit “speculative”.  This is particularly so because no one has a very 
good idea of how the risk factors interact in the basic formula.

The C-3 Phase 1 and Phase 2 schemes in the US seem technically sophisticated.  
Presumably, these can be implemented easily by downloading software from the 
website of the American Academy of Actuaries. 

There can be major differences in financial results between a mark-to-market based 
accounting treatment and one based on book value.

Perhaps, both EIOPA and U.S. regulators would prefer that large insurers develop 
sophisticated internal models to determine their capital requirements.  Of course, this 
requires lots of work from sophisticated quants and so is potentially very expensive.

“All models are wrong, but some are useful.” (George Box)
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Pillar 3: Disclosure

• Chapter IV, Section 3 Public Disclosure (Articles 51 to 
56)

Disclosure should lead to “market discipline”
Report to Supervisors (RTS)

Confidential report to regulators of all information 
regulators deem necessary

Solvency and Financial Condition Report (SFCR)
Public disclosure report that will be issued annually and 
contain detailed quantitative and qualitative materials.

A Closer Look at Solvency II
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Pillar 3:  Disclosure

• In U.S., there are significant tensions between:
the extensive disclosure requirements imposed by the SEC on 
publicly-traded companies (S-1, 10-K, 10-Q) and on variable 
product issuers (N-4, N-6), and
the scope of confidential financial (and ORSA?) reporting by 
solvency regulators: banks and insurance.

• Changes to the Model Holding Company Act:  New Form F, the 
Enterprise Risk Management Report

Annually filed by the ultimate controlling person
10-K would suffice for identified issues, if issues are addressed 
at level of materiality of the insurer
Must provide information in 10 areas, if item could “produce 
enterprise risk” (i.e., have a material adverse effect on the 
insurer or holding company)

• What is the role of the FSOC?
Stated intent of state insurance regulators to share Form F among 
state regulators and with federal and international regulators
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Equivalence

• CEIOPS Consultation Paper 81, 31 August 2010
Final decision on Equivalence generally aimed at June of 
2012, but may be extended
Section 2.3 deals with the United States
CEIOPS would use an approach similar to the FSAP 
process (discussed above), but based on the Solvency II 
Directive rather than IAIS ICP
CEIOPS to “explore the possibility of a joint agreement with 
the US state supervisory authorities collectively.” Section 
2.3.6
Annex 1:  A possible process to assess the United States 
Supervisory Regime – basically, rely heavily on NAIC 
accreditation; CEIOPS would perform gap analysis 
between NAIC Model Acts and Regs necessary for 
accreditation and Solvency II equivalence requirements 

Comparison / Equivalence
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Solvency II v. SMI

• NAIC’s Solvency Modernization Initiative
“A critical self-examination to update the U.S. insurance 
solvency regulation framework and includes a review of 
international developments regarding insurance supervision, 
banking supervision, and international accounting 
standards.
Focus on 5 key areas:

Capital requirements
Governance and risk management
Group supervision
Statutory accounting & financial reporting
Reinsurance



70 ©2011 Sutherland Asbill & Brennan LLP

Solvency II v. U.S. (SMI)

• Solvency II targets 99.5% Value at Risk (VaR) 
Only a 1 in 200 chance that the capital of an insurer will not 
be sufficient for the insurer to withstand any given risk 
event for one year
Conditional Tail Expectation (CTE) is used in the U.S. for 
reserving and capital; RBC not keyed to 99.5% VaR

• U.S.  
Develop a plan for modification to RBC formulas to 
implement missing risk charges and make other 
improvements
Consider group RBC calculation

Comparison / Equivalence
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Solvency II v. U.S. (SMI)

• Solvency II encourages the use of internal models
Expectation is that the insurer’s risk management program 
and culture will better reflect the actual risk profile of the 
insurer
Internal models are expected to result in lower capital 
requirements
Under Solvency II, the insurer must obtain permission of 
regulator
In the U.S., the use of internal models is limited and 
regulators largely rely on company actuaries to attest that 
the model and its results are appropriate

Statistical agent is being considered to collect industry 
data 

Comparison / Equivalence
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Solvency II v. U.S. (SMI)

• Internal models encouraged on a limited basis under 
SMI

• Solvency II includes catastrophe risk for both life and 
P&C

• Solvency II is heading to a prudent person standard 
for investments, but U.S. insurers are subject to 
quantitative and qualitative limitations in investments 
(plus a small basket)

• No U.S. RBC charge for operational risk

Comparison / Equivalence
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Consequences of Non-Equivalence

• Potentially affected by non-equivalence are:
Insurance groups headquartered in U.S. which have 
operations in the European Economic Area (EEA)
EEA insurance groups that have U.S. and other third 
country subsidiaries

Comparison / Equivalence
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Consequences of Non-Equivalence

• Unlevel playing field between EEA insurers and U.S. (third 
country) insurers

Differences in capital requirements between U.S. and EEA 
insurers will affect costs for the same products
U.S. insurers that are subsidiaries of EEA insurers may have 
different risk management strategies and approaches than the 
EEA parent
EEA insurers could decide to sell/run-off U.S. and other third 
country operations
Negative effect of U.S. (third country) holdings on group solvency
Ability of EEA insurers to take credit for reinsurance ceded to U.S. 
(third country) reinsurers
Other possible disruptions to international insurance groups

Comparison / Equivalence
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Consequences of Non-Equivalence

• U.S. insurance groups may need to establish EU 
holding company for EEA operations

Internal models may be established for EU holding 
company system

• Rating agencies may view Solvency II as best 
practices and impose Solvency II capital, risk 
management, governance and disclosure 
requirements on U.S. insurers

• Others?

Comparison / Equivalence
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