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I. Korean Insurance Market Overview

Korean
Insurance Industry
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1.1. GDP and Financial Assets

€ Korea is ranked at 15th in 2010 in terms of GDP.

€ Total assets of the financial institutions have reached 2.9 trillion USD.

- The proportion of insurers’ assets is 26.5% : Life 20.6% and Non-life 5.9%.

GDP and GDP per capita in 2010
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1.2. Insurance Market Size

€ Korea is ranked as one of the top 10 largest insurance markets with the gross

premium of 139 billion dollars and a market share of 3.0%.

€ Insurance penetration is 12.12% and insurance density is 2,785 dollars.

Premium Volume and World Market Share in 2012

Insurance Penetration and Density in 2012
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1.3. Product Portfolios

€ Most products sold in the life insurance market consist of whole life and
annuities including variable annuities (VA).
€ In the non-life insurance market, the market share of auto and long-term

insurance is 81.3%.

Life Product Portfolio in 2012 Non-Life Product Portfolio in 2012
VA and Death
. . Annuity and General P&C
ension 26.7% e 12.4%
pension e

24.1%
Auto

19.7%

6.4%

Group
0.7%

Savings-type

Long term

Endowments
29.2% Products
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1.4. Asset Portfolios

€® Most of the insurers’ assets are financial securities, especially long-term bonds.

Life Asset Portfolio in 2012 Non-Life Asset Portfolio in 2012
— Cash and
equivalents Cash and
2.3% equivalents
Separate ' 2.59%
account(SA)
Others
4.7%
Properties
Propertie | 3.8%

2.5%




1.5. Solvency Regulation

€ Regulatory reforms have been carried out to enhance market competition and

insurers’ capacity to deliver insurance services.

1997 * Gradual Price Liberalization
1999 » Integration of the Policyholder Guaranty Fund into the Deposit Insurance System
* Implementation of EU Solvency I-type Solvency Standards
2000 » Standard Valuation and Standard Interest Rates were implemented
2009 * Risk-based Capital (RBC) Standards Pilot-testing (2009~2010)
* IFRS Full Adoption; Implementation of IFRS 4 phase 1 Liability Adequacy Test
2011 » RBC Standards Implementation
2012 « RBC Standards Strengthening Plan (2012~2015)
2013 « Financial Stability Assessments (FSAP) by IMF
* IFRS 4 Phase 2 is expected to be effective
2018 * FSAP is planned to be undergone 8




1.5.1. Risk-based Capital (RBC)

€ RBC is a standard factor-based risk capital requirements.
- 5 top level risk categories : insurance, interest rate, credit, market, operational risks
- Risk measure is Value at Risk (VaR) based on 95% confidence level over one year

- Top level risk charges are combined with the square root rule.

Capital
Requirements

Interest rate risk

* premium risk
* reserving risk

+ asset-liability mismatching risk
* negative interest margin risk

* counter-party risk
- available-for-sale equity & bonds, reinsurance

» price fluctuation risk
- equity & bonds for trading, FX
- guarantee option of VA

Operational risk * 2% of net premium
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1.5.2. RBC ratios

€ The average RBC ratios in the Korea insurance industry are above 200%.
- Life insurance industry : 286.3%

- Non-life insurance industry : 261.1%

Average RBC ratios

350% - 336.6% .
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. 298.6%
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297.0% \/\
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200% -
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150% -
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II. Changes in Insurance Market Environments

Regulatory

changes

Economic

changes

Demographic

changes
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€ Regulatory changes in solvency supervision and accounting have focused on

2.1. Regulatory Changes

the international consistency since the global financial crisis.
- Insurers should meet the strengthened RBC standards in 2 years

- Insurers will face the increase of liabilities on current value basis in 4 years

Current Value-based
Insurance Liabilities

Insurance Core Higher Quantitative

Principle-based FSAP Capital Standards

EU Solvency II Own Risk and Solvency
Benchmarking Assessment

12
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2.2. Economic Changes

€ Korean GDP growth rate has come down from the stratospheric heights.

- Korean GDP growth rate is no longer higher than the World's

- Insurers have seen interest rates decline rapidly since 2000.
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2.3. Demographic Changes

€ Future population structure over the next few decades is characterized by

structural ageing.

- The proportion of ages 65 and over has been rapidly increasing from 7.0% in 2000
to 11.8% in 2012 and is expected to reach 24.3% in 2030.

Age Pyramid

2012 2030

300 200 100 0 100 200 300 400 300 200 100 8] 100 200 300

=M ® F  (person in 10,000) =M m' F(person in 10,000)
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2.3.1. Declining Fertility, Growing Longevity

€ Population ageing is characterized by declining fertility and growing longevity.

- Total fertility rate in 2012 is 1.3 children per woman.

- Life expectancy at birth is 81.4 years and that at 65 is 20.1 years.
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I1I. Impact of the Changes

Interest rate
risks
Regulatory
uncertainty
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3.1. Negative Interest Margin Risk

€ Investment yields have declined below crediting interest rates as the era of low

interest rates prolongs.
- Some life insurers are experiencing negative interest margins.

- Insurers are more exposed to the risk that negative interest margins would not be

covered by the investment profits of equity accounts.

Investment Yields (IY) 70% - Interest Margin

7.50% -
6.0%

Life 5.0%
6.00% -

4.0%

3.0%

4.50% -
2.0%

1.0%

300% T T T T T T T T T T T T T T T T T T T 1 O'O%

2B Em oD g s s e )
000000000000 DD 2010 2011 2012 2013.9
Life I Life CR Non-Life IY
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3.1.1. Fixed Crediting Rate

€ Interest rates are fixed on the 53.6% of premium reserves in the life insurance

industry as of the year 2012.
- It would take about 15 years for interest margins to turn positive.

- Interests on 87.5% of non-life premium reserves are credited with floating rates.

Composition of Premium Reserves (2012) Interest Margin Projection in Life Insurance (2013)
100% - - 6.0% - 7 0.1%
Fixed
interest 55% ~ " 0.0%
rate I I i
50% 5.0% 1 rest Margin(R -0.1%
Floating
/ interest
t
rate 45% - 1 -02%
. Non-
Life Life
0% T 1 4.0% T T T T T T T T T T T T T T T T T T '03%
13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Source : Bank of Korea (2013.4) 18




3.2. ALM Risk and Market Risk

€ Insurance liabilities are more sensitive to the fluctuation of interest rates than

insurers’ assets are.

- For life insurers, the proportion of interest rate risk (i.e., asset-liability mismatching

risk) in total capital requirements is 53.0%.

- In addition, the falling interest rates expose life insurers holding variable annuities

with guaranteed minimum benefits to bigger market risk.

Risks in Life Insurance (2010) Variable Annuities Premium
25,000 - Billion KRW
Insurance Operational Market Gl
11% 9 4% 28% 20,000 -
15,000 A
10,000 -
5,000 -

ALM

539% 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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3.2.1. Changes of Portfolios

€ Insurers have responded by reducing the duration gap between assets and
liabilities.
- The duration of assets increases as insurers hold more long-term assets.

- The lack of available long-term assets turns the insurers into focusing more on the

change of product portfolio by selling floating interest rate products.

Average Trenor of Net Purchased Bonds Asset-Liability Duration Gap in Life Insurance
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3.3. Assuming More Risks

€ It would be difficult for insurer to increase premium growth rate without

changing current product portfolio.

- Premium growth rates would have followed economic growth rate without tax

reforms.

- Low economic growth environments make insurers assume more risks than ever.

GDP Growth Rate and Life Premium Growth Rate Leverage (Asset-Capital Ratio)
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Tax Reform GFC Tax Reform 133
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3.3.1. Health and Income Protection

€ Ageing people need more health and income protection.

- Insurers will be more exposed to longevity risks as annuities and pensions become

dominant in the insurance market.

- In addition, insurers will face more insurance risks as older people become their

main customer base.

Proportion of Annuities (incl. VA) Premium Composition of Premium Reserves in Life (2012)
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others survival
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3.4. Regulatory Uncertainty

€ Financial supervisory authorities plan to strengthen solvency standards.

- The plan is being setup to prepare for FSAP and IFRS 4 phase 2 implementation in
2018.

- The details of the plan are not confirmed and preparation period is not sufficient.

« EU Solvency I-type Standards < RBC Implementation * IFRS 4 phase 2
— 2009 2011 — 2012 2015 2018
* RBC Pilot Testing « RBC Strengthening Plan (2013-2015) * IMF FSAP

€ Concerns about potentially substantial ‘trial and error’ arise.

- A short preparation period makes it difficult for insurers to meet the strengthened

capital and accounting standards.

- The perception of regulatory uncertainty restrains insurers’ investments under the

new plan, undermining the effectiveness of regulatory initiatives. 23
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Economic * Investment yields decline . Interest rate risks

 Premium growth rates stagnate
Changes  More risks assumption

- in insurance

\
. health and | ity risk
Demographic * Older people as main customer base e R

Changes * Health and income protection - in investments

Regulatory * Speedy regulatory changes

» Details are uncertain

* Regulatory uncertainty

Changes




IV. Risk Management in Insurance

Interest Rate Risk
Management

Insurance Risk
Management

Response to
Regulatory
Uncertainty
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4.1. Interest Rate Risk Management

€ Insurers should reduce economic mismatch against interest rate risks.

- Insurers have tried to hold more long term assets; however, the lack of domestic

long-term assets makes insurers try to find alternative means.

- Limits on risk-transfer using derivatives and financial reinsurance : high transaction

costs and complex hedging accounting.

- Insurers focus more on the change of their product portfolios rather than on that

of their asset portfolios.

€ For products with guaranteed minimum benefits or guaranteed minimum
crediting rates, insurers have to manage interest rate risks in the environment

of falling interest rates.

- Guaranteed minimum interest rates for floating crediting rate products

- Guaranteed minimum benefits for variable insurance products 26
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4.2. Insurance Risk Management

€ Building up infrastructure for the health insurance market

- It needs to standardize private health insurance services that are not included in

the benefits provided by the National Health Insurance Service(NHIS).

- The allowance of medical service providers’ claims for medical expenses and the

need of information sharing between NHIS and insurers are at issue.

€ Growing awareness of the needs to manage longevity risk

- Longevity risk is not significant in the Korean insurance industry; most annuities

are in the early stage of accumulation and their persistency rates are not high.

- However, rapid mortality improvement and prevailing annuity conversion options

in whole-life insurance make insurers more exposed to longevity risk.

- The mix of life and annuity risks is not likely to provide an optimal mortality

hedge; as a result, risk sharing with capital market participants may be sought for. .
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4.3. Response to Regulatory Changes

€ RBC strengthening plan and IFRS 4 phase 2 are expected to promote the risk

management in insurance.

€ Their implementation may lead most insurers to struggle against the decline of

their RBC ratios; however, these effects are not fully considered in the plan.

- The decline of RBC ratios may force insurers to reduce risks while they need to

assume more risks under new environments.

- IFRS 4 phase 2 could make the reserves insurers hold fall short of their current

values, leading to the reduction of their surplus.

€ Insurers have to include regulatory uncertainty in their strategic planning.
- The details of the solvency roadmap are not established yet.

28
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4.3.1. Solvency Regulation Reform

€ Solvency reform makes insurers more sensitive to risks and promotes their risk

management.

- The reform should be designed to facilitate a smooth crossover to the new regime

by providing insurers with time to modify and adapt their current practices.

- In addition, a variety of risk transfer solutions may need to be included in the

reform. .
Solvency Regulation Reform

Enhancing risk sensitivity Promoting self-assessment

* Risk ramification : e.g., longevity risk
Pillar 1 * Precise risk measurement

(RBC) * Raising the confidence level to 99%

* Revising the coefficient of correlation

» Internal models

Pillar 2 * Off-site risk monitoring

(supervisory review) * On-site examination _
Pllla.r 3. : * Disclosures * Disclosures
(market discipline) 29
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4.4. Enterprise Risk Management

€ Risk and capital management are becoming more important to insurers.

- Insurers need to respond to future market uncertainties, as well as foreseen

requlatory changes.

- Insurers have to make risk-based considerations at the forefront of business

operations and decision making.

€ Setting up risk-based pricing frameworks

- Risk monitoring and control over the entire business process

€ The development of a strong risk management culture

- Moving away from tick-box exercise to the risk management improvement driven

primarily by management vision not by the regulatory stick.
30
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The Index Value is based on Peak Ground Acceleration (PGA), as measured by 1,034 Kyoshin-Net (K-NET) stations located

throughout Japan

For any Earthquake Event, the Index Value is calculated by the Event Calculation Agent using the following Index Formula:

1,=10.000xY "w xg,

J:

Where: W, = the weight of Calculation Location |

. |28.375111x (x;;—0.05)°
g ; =mn §
? 6.2700602

X;; = max-

[PGA at Station j due to event '1}
L 0.05

The number resulting from the Index Formula is rounded to the
nearest whole integer in order to obtain the Index Value

If the Index Value exceeds the Attachment Index Value, linear

reduction of principal (USD 300 mn) between Attachment Index
Value and Exhaustion Index Value

Faor a given
event |,
station j

reparts the

\ PGA variable
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Catastrophe Bond & Insurance-
Linked Securities Deal
Directory

MarketView Library Glossary Events Calendar Artemis Blog

Catastrophe Bond & Insurance-Linked Securities Deal Directory

The Arernis ART Deal Directory lists most of the major catastrophe bond, insurance-linked securities,
insurance securitization and reinsurance capital market transactions. If you have information on a deal we have

not covered or can see something that we should change, do contact us to let us know.
Catastrophe bond and insurance-linked securities from previous years can be seen using the menu on the right.

Latest catastrophe bond and insurancedinked security transactions

Deal Directory Index 4
Latest Deals Deals 2010
Allianz Aon Benfield $40m  This latest cat bond issuance by long time market Apr Deals 2002 Deals 2008
Securities and patticipant Allianz is a new series of notes which it h Deals 2007 Deals 2008
SPY: Blue Swiss Re are joint is marketing under its Cayman Islands domiciled
Fin Ltd bookrunners. AR SPY Blue Fin Ltd Deals 2005 Deals 2004
YWorldwide are In this transaction Allianz are seeking an additional Deals 2003 Deals 2002
praviding risk $40rm of agyregate cover to add to the $60m of Class
Deals 2001 Deals 2000

madelling senices

B note cover it secured through its third Blue Fin Ltd.
transaction last year. The $40m of cover will provide
Allianz with aggregate protection against LL3
hurricanes and earthquakes. The new series 4 Class
B $40rm of cover will run for the same period as the
rest of last year's Blue Fin Ltd. transaction, so it is
expected that the maturity date will be during May
2013

The deal is pricing at the upper end of expectations
at 850 basis points above LLS. Treasury money
matket funds. Aon Benfield and Swiss Re are joint
bookrunners far the deal while AIR Warldwide are
providing risk modelling services

It's gafe to assume that the structure of the notes
will be identical to the Class B notes issued in [ast
year's Blue Fin transaction. The Clags A notes of
that deal provided cover on a per-occurrence basis,
while the Class B were aggregate cover. So with this
additional $40m Allianz will have $100m of aggregate
cat bond protection for LS. huricanes and
earthguakes

HT X

1995 & earlier

Artemis Blog 4

Pigase vistt the Arteris b blog at the
link befow, This will keep you up to date
on commentaly on our markets

www, artermis brndblog
B Subscibe to the blog RES feed

Newsletter 4

To subscribe to our monthly e-rail
newsletter please fill out the
Subscription Form

Contact 4

www.Artemis. bim

To get in touch with us for any reason
including acvertising & sponsorship
oppartunities please use owr

KEBVRAYERREHLERM
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I B 14 [2] 8% (Ambiguity Aversion)

1T R AR AY 48 5 [B] 8% (Myopic Loss Aversion)
BIRNAT AERETITE) (VaR)
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Bantwal and Kunreuther[2000], “A Cat Bond Premium Puzzle?” Journal of
Psychology and Financial Markets 1 (1), 76-91
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