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Furopean insurance companies are currently facing a challenging economic environment, and at the same time a change
of regulatory and accounting rules.

Insurance companies have managed better than banks the first part of the credit crisis with limited losses in subprime
and credit. But they now need to face the challenge of the sovereign debt crisis and the high uncertainty between a low
rate environment and a high inflation scenario.

In this context, the upcoming adoption of Solvency Il at the beginning of 2013, as well as the IFRS standards for assets
and liabilities (IFRS 9 and IFES 4, the Phase |l standard for insurance contracts) will introduce a new and complex set of
constraints for insurance company balance sheet management.

The new regulatory framework is likely to provide more incentives for companies to protect their balance sheet against
market risks, provided the implementation of hedges does not result in adverse accounting mismatches.

At the same time, companies cannot afford to significantly cut yields, something which would put their market share at

risk — deteriorate their ability to generate profits in the future, and increase their lapse rate — creating potential losses if
combined with a raising interest environment.

As a result, companies will naturally seek to improve the use of Available Owned Funds (“AOF") in order to maximize the
expected return on their AOF i.e. the performance adjusted from the cost of capital.

The European Commission has recently announced that there would be transitional measures to smooth the implementa-
tion over up to 10 years. This is clearly helpful in many respects. However, best capitalised insurers will try to be Solvency
Il compliant as soon as possible to benefit from their strength in the consolidation of the European insurance landscape.
Other companies may not have the luxury to delay the implementation, if they don't want to be penalized by equity and
debt investors, and by large customers. The race is therefore on to anticipate potential implications of Solvency Il in term
of new business design, asset allocation and hedging strategy.
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Furopean life insurers need to reconsider their business model. The traditional saving products have relied on taking
market risk to pay high bonus rate, but the products have limited actuarial risks. As an illustration, the market risk on SCR
represents on average 67.4% of the SCR of life undertakings'.
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As long as capital is not charged for market risks that could be acceptable. But under Solvency |l, the pressure will be on
insurers to minimise the SCR and to optimise their return on capital. In addition, insurers are competing with banks and
asset managers to gather assets from retail customers. With banks looking for funding, the fight is on to attract deposit
with interest rates on saving accounts as high as 4% in some Euro countries. Asset managers (as well as hedge funds)
also compete for the same pooi of savings and offer more and more “capital protected” investments pools.

With high costs and capital requirements, insurers can only compete in the asset gathering if they offer products with true
differentiating features, which will not be provided by others institutions. We believe that going forward life insurance
products will embed more protection against actuarial factors: death, longevity, lapse and cost of life. But life insurers will
seek 10 hedge as much as possible all market risks, effectively aiming for a better balance between Market and Life SCR.

An answer would be the development of the Variable Annuity (*VA”) market in Europe. VA are effectively the combination
of a unit-linked investment with a guarantee which can take several forms.

'‘Source; EIOPA Report on the fitth Quantitative Impact Study (QIS5) for Solvency |i
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Each type of guarantee
is targeting a different
stage of the saving cycle
of individuals.

The largest VA market is
today the US market with
USD140 bn total sales at
the end of 2010.

Source: Societe Générale Financial

Institution Advisory 2010

US Fixed & Variable
Annuity Sales (USD
bn. Source: Limra,
Viorningstar)

Japan has over the recent
years grown very quickly

to be the second largest
market in the world with
USD 206bn of assets under
management as of the end
of September 2010.
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In Europe, the development
of the VA market has so far
been slow. Several products
have been launched but
very few have yet been
successful and several early
overs have since closed
their VA business in Europe.

Number of Variable
annuities products
launched per country (SG
estimation)

Source: Société Génerale Financial

nstitution Advisory 2010
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But recent evidence is showing that the market is starting to pick-up with significant developments targeting the
accumulation phase of the pension business. Several pension providers are looking at default options within Defined
Contribution pension schemes that would be an alternative to life cycle funds and would provide capital guarantee
features. Few predict that Europe may over-take Japan as the second market by 2020.

The design of a VA offer requires a detailed understanding of the customers’ behavior and a strong derivative expertise.
Few very large insurers will manage the risks in-house, effectively unbundle the risks, and hedge dynamically the market
risks in the capital market, It requires a large business to justify the cost of a team of derivative experts and the development
of a trading platform.

Most insurers will outsource the risk management of the guarantee effectively only retaining the actuarial risks. A bank wil
provide to them the back to back hedge of the individual policy. SG CIB has developed over the last 10 years a recognisec
expertise in VA and has today a dominant market share in the structuring and hedging of new VA business in Japan anc
in Europe. !
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Maximizing yield on assets in a capital constrained framework is very challenging, especially in a low yield environment.
Will yield pickup come from the illiguidity premium? Indeed, the most debated topics between banks and insurances (and
pension funds) is liquidity.

Basel [l and its cohort of CRD-3 and CRD-4 are introducing the Liquidity Coverage Ratio (LCF%) and Net Stable Funding
Ratio (NSFR). It will constrain banks to source long dated funding to better match the maturities of their assets (mortgage,
corporate loans, project finance loans ...) and to increase their funding through retail customers deposits.
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On the other side, insurers are looking to match their long dated liabilities with long dated assets and to earn a premium
for the illiquidity of the assets without incurring additional capital requirement for the market risk on these assets. Asset
Exchanges is an efficient way to bridge the needs of the banks and the insurers in a Solvency Il efficient way. Insurance
companies and banks could therefore enter into transactions whereby the insurance company exchanges its government

‘bonds against illiquid assets owned by the bank, which can use the government bonds to access liquidity in the repo

market. The insurer retains the interest rate exposure of the government bond and earns a premium for taking the
lliquidity risk. The insurer also takes counterparty risk on the bank, but secured by the collateral on which a haircut is
applied. Overall the transaction requires a very low SCR for the insurer and offer a significant yield pick-up.

As an illustration we consider an exchange of government bonds against unrated floating rate loans with a 5-year maturity
and a 4-year duration. The analysis is based on SG’s understanding of current Solvency Il proposals. In order to assess
the SCR on the collateral exchange we have assumed that:

B The insurer has a long exposure to the assets and a short exposure to the government bonds, completely hedged by SG
through a margin call process. Therefore, there should not be any market risk SCR for this long/short exposure.
B Under the margin call process, the insurer is exposed to SG default between two margin call dates.

The SCR for counterparty default risk is based on:

B The Loss Given Default to which the insurer would be exposed in case of SG default (i.e. the risk mitigating effect of the
margin call on the long / short exposure), net of the risk-adjusted value of the haircut, multiplied by

B A Risk Factor, taking into account the rating of the bank and the diversification of the counterparty default risk, as per QIS
5 technical specifications.

For a haircut of 10% and no diversification of counterparty risk, the SCR is 0.39%.

Solvency Capital
Reguirement

10% 0.003% 0.39% 179% to 23,000%

Source: Société Générale Financial

Institution Advisory 2011
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The table below provides detailed calculation of the case with 10% haircut and maximum counterparty diversification.

Ror Risk Mitigation ~ Amoun

calculation of the case
with 10% haircut and
maximum counterparty
diversification

Margin call, equi-
valent 1o weekly
put on primary

Government Financial Risk
Bond MtM — Market Risk Mitigating
Loan MiM Instrument

MtM after Credit Spread = -Primary Exposure SCR
Stress Test 150858

. Risk Adjusted Collateral ;i B 3 T .
Haircut / Excess T e Cinancial Risk Risk-Adjusted Value = MtM = 10% — Spread Risk SCR

Source: Société Générale Financial Collateral Market Risk —Market Risk SCR, i.e. IR =10% — (10% * 3% * 4)

Colireral Mvested Mg AlRg and Spread Risk SORe —10% - 1.0% = 8.8%
e : in Loan Instrument
Institution Advisory 2011 s s30T 5E55  RA55  S  S

Taking into account the above SCR and the following indicative pricing, the return on capital for a collateral exchange is
much higher than for credit risk through corporate bonds or covered bonds.

Return on Capital for a
Collateral Exchange

Source: Société Générale Financial

Institution Advisory 2011

2 3% credit spread risk charge for unrated Asset

3 6.70% DP for an Undiversified Counterparty Risk over 1 year (this is an approximation)
4 Based upon secondary market offer price, as of March16th, ASW of SG 4% 07/07/16 ,above 6 month Euribor
5 Based upon secondary market offer price, as of March16th, interpolated between ASW of SG 3% 2015 and SG 3%1/2 2017, above 6 month Euribor

6 Assuming 10% haircut and no diversification of Counterparty Default Risk

7 Calculated as the Spread for 5Y EUR, divided by Capital Requirement
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The insurer needs however to take into account several parameters that are not reflected in the Solvency 1l standard
approach:

m  Upon default of the bank, the insurer is the owner of illiquid collateral. The SCR after default of the bank will be the SCR on
the naked collateral, i.e. much higher. |

®  Being illiquid the collateral may require several days for the insurer to dispose the asset.

B Inthe tail risk of the joint default of the bank and of the collateral, the government bond lend by the insurer to the bank may
perform on a MtM basis, this increasing the shortfall. Correlation between the collateral, the bank and the government bond
will play an important part in the pricing and the appreciation of the risk.

®  Even if insurers have a good view on their insurance liability cash flows, insurers need to closely assess their need for liquid-
ity assets, especially considering the needs implied by active use of derivatives in hedging activity.
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Solvency Il will introduce a risk-adjusted approach to measure the profitability of investments. Focusing on equity, an
asset class with very high capital charges under Solvency Il, we have analyzed different investment strategies in equity.

We tound that capital guaranteed products are efficient tools, and have built upon that observation to design more refined
structures.

Under this analysis, we compare the risk-adjusted performance of;
m A direct investment in the Eurostoxx 50 Total Return Index (strategy 1),

m A direct investment in the Eurostoxx 50 Total Return Index with the roll of an annual Put spread collar on the Eurostoxx 50
(strategy 2,

® A 12 years Zero Coupon AA bond combined with an ATM Call on the Eurostoxx 50 Price Return (strategy 3)

Comparison of Equity Protection
Return Strategies

- Under-performance of
Furostoxx 50 price return
) index mitigated by initial
2 . .
Zero Coupon + 100% 100% Initial investment 1OQ A0 SURORIGRg mvestrnen‘[ RISIRCHRETEL
Particioation Call SETHRTER No coupon Price Return perfor- maturity
P Y mance (if positive only) - MtM of investment
Source: Société Générale Financial betweer Ingeption and
maturity
Institution Engineering and Advisory 2011 B R N ST e .. ikl B

T T T S B BRI
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We have used QIS 5 calibrations for the SCR calculations, as detailed next.

Stress test methodology

te Carlo Simula
plied market volati

Source: Sociéte Genérale Financial

Institution Engineering and Advisory 2011

We ran 20,000 simulations for each investment strategies. For each scenario we compute:
B The SCR and the coverage ratio on the investment,
® 1he return on the investment net of the cost of capital, assuming a 6% cost of capital constant for all scenarios.

The outcome of the analysis is a distribution of the returns on the investment strategies net of the cost of capital over a
12 year period that enable us tc compare the different investment strategies.
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Detailed simulations
methodology

Source: Société Générale Financial

Institution Engineering and Advisory 2011

The first outcome of the analysis is that the collar strategy, used by many investors to reduce the Cost of hedges is totall,
nefficient. Return net of cost of capital is minimal and even in the best 5% scenario produces low average return.

587 %
IRRs Net of Cost of Capital

Average irr net of the
Strategy of collar

cost of capital for direct
investment & direct

B [RR Total Beturn — 6% Average (SCR(t)
B IRR Collar + Total Return — 6% Average (SCR(D)

] ] 2:63% 2.38%
investment protection —e- e o D006 G 1.98% 1.94%  1.85%
1.;5%‘6\'7

2
—ﬁ

with collar o = EnEs . @&

— e -9 & 8 ®

0.62% ,,
0.54% 0.46% 0.42% 0.37% 0.33% 0.30%  0.24%

2011 2012 2013 2014 2015 2016 2017 2018 2019 2010

Aﬁéragé .COLLAF{ |

Percent

Source: Société Générale Financial - Average

Institution Engineering and Advisory 2011

The third strategy (ZC + Call) provides a much better return profile:

m The strategy is less risky with higher average net iability covering ratio and lower average SCR,

@ The average IRR net of cost of capital is significantly higher than that of the direct equity investment,

® |n addition, the tails of the distributions (IRR and net iability covering ratio) on the downside are significantly reduced.
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Institution Engineering and AdVISOI"}" 2011 W BB 100% Call + ZC (I:‘I‘-I:I = A"&fe{age SCR 100% Call + ZC
Stress test methodology 5.379 IRRs Net of Cost of B IRR 100% Call+ZC - 6% Average (SCRI)

Capital 100% Call + ZC

H {RR [otal Return — 6% Average (SCR(1))
4 2.97% 3.24%
— _._:——_'—"——. i
5:29% 3.19% 3.10%  3.08%
e > o " . y
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Source: Société Générale Financial

Institution Engineering and Advisory 2011

-34.0%

71%

14.4%

The conc
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usion of the analysis can be extended to other equity indices and to other asset classes (commodities, hedge
tillustrates the benefits of the use of derivatives in a Solvency Il framework. With the implementation of Solvency I,
see more and more insurers using structured products and OTC derivatives to maximise the expected return net of

the cost of capital and to minimise the SCR.
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Solvency | & Solvency
Il Cumulated Balance
sheet (in €bn)

Quelle: KIVI, Geschéftsberichte, Societé

Générale STI Advisory, XALM
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In the QIS5 specifications, the European Commission has tentatively agreed to allow the inclusion into Tier 1 capital of
the Value in Force (ViF) of insurance contracts, 1.e. the Market Consistent Value of Future Profits that life companies would

he able to extract from policyholder contracts while these remain in effect,

The inclusion of ViF into Tier 1 is clearly a good outcome, as according to the CRO Forum it represents Furo 100bn or
08% of the total excess surplus of Euro 355bn (QIS5 results) of the industry. For some companies, the ViF represents up
to 50% of their expected available capital under Solvency I, and in some cases, more than 100% of the expected Sol-
vency Capital Requirement. Regulators’ concern is that ViF is highly sensitive to market movements and policyholder
hehavior. As seen between 2007 and 2008, the value of ViF can sharply decrease during crisis, leaving companies with
less capital when it most needs it.

Securing this source of capital will become key to enable insurers to use ViF as a stable source of capital. Therefore in-
surance companies will likely seek to protect their amount of available capital; the management of the volatility of ViF will
certainly be on the agenda in the Solvency | framework. Under Solvency |, the management of a With-Profit Book with
long dated guaraniees was effectively looking to avoid credit default (active management of credit portfolio) and protec-

ting the value of Equity holdings (Equity Put, Equity Put Spread ).
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But recent evidence is showing that the market is starting to pick-up with significant developments targeting the
accumulation phase of the pension business. Several pension providers are looking at default options within Defined
Contribution pension schemes that would be an alternative to life cycle funds and would provide capital guarantee
features. Few predict that Europe may over-take Japan as the second market by 2020.

The design of a VA offer requires a detailed understanding of the customers’ behavior and a strong derivative expertise.
Few very large insurers will manage the risks in-house, effectively unbundle the risks, and hedge dynamically the market
risks in the capital market, It requires a large business to justify the cost of a team of derivative experts and the development
of a trading platform.

Most insurers will outsource the risk management of the guarantee effectively only retaining the actuarial risks. A bank wil
provide to them the back to back hedge of the individual policy. SG CIB has developed over the last 10 years a recognisec
expertise in VA and has today a dominant market share in the structuring and hedging of new VA business in Japan anc
in Europe. !
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Maximizing yield on assets in a capital constrained framework is very challenging, especially in a low yield environment.
Will yield pickup come from the illiguidity premium? Indeed, the most debated topics between banks and insurances (and
pension funds) is liquidity.

Basel [l and its cohort of CRD-3 and CRD-4 are introducing the Liquidity Coverage Ratio (LCF%) and Net Stable Funding
Ratio (NSFR). It will constrain banks to source long dated funding to better match the maturities of their assets (mortgage,
corporate loans, project finance loans ...) and to increase their funding through retail customers deposits.
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