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Abstract. Solvency margin of Thailand has been using marinaf 2 percent of
statutory reserve or 50 million baht (whichevehiigher) as a required capital in order
to absorb unexpected large loss for the sake e@krol in Life insurance industry
while modified net level premium has been adoptedgtablish statutory reserve.
Investment securities and market environment tendet more complicated, simple
and traditional monitoring may not be able to gnsga solvency of Life Insurance
Company in future. As such, Thai regulator recemihs planned to develop new
solvency margin for Thailand by using risk-basegited concept to implement in
Life insurance Company, which is operating in Téwadl.

As a part of The Society of Actuaries of Thailatldis paper tends to assist Thai
regulators to observe risk-based capital model @k ag its history and development
in Life insurance industry. Risk-based capital meddeveloped from various
countries during past several years are also obdemg a stable benchmark. With
author opinion to provide advantage and disadvantagm each model, it also
recommends what can be holistically achieved anditipaing for upcoming
development of new risk-based capital of Thailawdas to encourage well risk
management practice while having effective model bat too complicated to
implement by Life insurance industry in Thailand.
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What is Capital?

Capital is the surplus from the balance shees. thé excess of the asset less
liability. In short, Asset less Liability equal @apital. Capital in fact is injected
from shareholder or investor or entrepreneur sinception of the company.

As a matter of fact, the advantage of the formavporation is that if Liability is
more than Asset, the Capital would be depleteato,znot negative. This means
that the obligation from liability will not be abte be paid in the end.

Balance sheet

Liability
Asset

Capital & Surplus

Figure 1: simple balance sheet to show assetlitiglzind capital

Objective of Capital
With respect to “The professional Risk Mangers’ tlaook” (Edited by Carol
Alexander and Elizabeth Sheedy), the summary obHjective of the capital is

that it is established to aim to:-

1. Absorb large unexpected losses.

Although Life Insurance Company already set upréserve to match the
obligation of the provision in future, the compasiyl has to set the capital. The
objective of reserve is totally different from thadtcapital. In general, reserve is
established to absorb expected loss which is dpaydhe obligation of the
company in future. Apparently, there will be alwaysexpected events, which
consequently result the unexpected large lossc@pial will act as a cushion to
support the solvency of the company in case thditiais higher or the asset is



lower unexpectedly. Sometime we call it as a “shackhe market. There are few
general concepts which capital will kick in to pline role

1) Increase in reserve unexpectedly
e plummet in interest rate
» deterioration of result from experience mortalgygy. mortality,
morbidity, expense, and persistency)
Another way of saying this is that, from above oees capital will
transform itself to absorb such a reserve increrfrent unexpected
incidents.

2) Decrease in asset unexpectedly
» default or loss in value of what the company ingdsh asset
* increase in cost of capital (i.e. discount ratasxet)

3) Volatility of market
* Increase or decrease in interest rate which rethdtseduction
of surplus to the company
» Exchange rate in each currency to the domestiecayr

2. Provide enough confidence

Capital serves the confidence to external invesindsrating agencies on financial
health and viability of the firm.

Regulators also concern whether insurer can futdilbbligation to policyholder.
This will affect policyholder interest and publittérest as well as media.

Hence, the more capital the company holds, the tharstakeholders can ensure
that the Life Insurance Company can honor its aliagn even in the adverse
situation. The definition of adverse can defineg®rcentage of confident
intervals (e.g. 95% C.1.)



What is Risk-Based Capital?

“Risk Based Capital is amount of capithht company should holthsed on a

risk assessmermtf the company”

* Amount of capital
» Company should hold
* Based on risk assessment

The company is suggested to hold the absolute \dlserplus that the company
determines in certain amount based on the riskiwiie company possesses.

Risk is the possibility of an event occurring thalt have an impact on the
achievement of objectives and it is measured mgesf impact and likelihood.
Actuarially, risk is the standard deviation of tieéurn or objectives that we
expected. It is fair to say that the risk will cauke impact (in term of amount)
and likelihood (in term of possibility) of unexpedtincidents.

Hence, the company which possesses high risk stmaldichigh capital to absorb
the unexpected loss and ensure solvency and Wabilthe firm. And RBC is
the minimum capital level which the company shdudtt so that it can ensure

that asset will be higher than liability.

Below are the relevant parties or stakeholdersB RAll concerns in the point
of company’s solvency.

* Regulator

* Crediting agency

» Shareholder / investor

* Policyholder



History and development on RBC

1. Simple factor with fixed percentage to all products
a. Traditional UK style: 2%o0 of NaR and 4% of statytoeserve.
b. Traditional Malaysia style: 2%0 NaR and 4% of diatyireserve.
c. Current Thai style: 2% of statutory reserve

Advantage
e Simple and easy to calculate in both product lewel portfolio level
e Low cost and least complicate to derive and impleme

¢ One fit all factor for all products

Disadvantage

e The amount of capital required doesn't relate tortbk the company
possesses.

e It can not reflect asset allocation and asset rhtk@company. The
company can hold same capital amount no matterrtsbwy portfolio
the company is holding.

e |t does not reward the performance of ALM stratefthe company.

e Different product type can have different type iekr



2. Factor derivation style

a. Standard & Poor’s capital adequacy model (2005iae)s

b. Current Indonesia solvency margin

Advantage

Simple and easy to calculate in both product lewel portfolio level.
Low cost to derive and implement. Basically, it d®éo define type of
risk, stratify product categories, collect all egpee, and then generate
risk factor in each set. This can be performedaagcally (e.g.
biannually)

Mostly, risk factor can address asset risk, instgarsk, interest rate
risk, and business risk

Investment strategy, including ALM and asset maq ceflect the
amount of required capital

Different product type can have different factonedit all factor for
each product type category.

Disadvantage

It still may not be able to address some typesK tinat can evolve
(e.g. exchange rate risk, risk from off balancesshesk from high
leverage, risk from complicated securities, etc).

The company tends to design the product to holdmmim capital
based on each set of risk factor despite of thietlfet the product itself
has a high risk and need to hold high capital. Asywt is upon
whether each set of factor is adequate or updatedver the product
in current market.

Asset is valuated in “book value” basis or “amatizalue” which
there is no linkage between asset and liability.

It somehow can not reflect the level of capitaltfue balance sheet
containing derivatives and off balance sheet.

Investment securities tend to be more complicateatie market,
traditional monitoring may not be able to guarargel®ency of
insurance company in future.



3. More risk-based model

Singapore and Malaysia

Some risk factor need cash flow projection using/®#th risk free
rate basis

If regulation not cover some risk, it is openedat to regulator (e.g.
Monetary Authority of Singapore) for discussiorpiarticular risk

Advantage

Encourage risk management

Risk factor is based on projection and index tarficial health of
company

Assist bureau and insurance company to monitormantial status
and risk

Consistent to “fair value” concept

Disadvantage

Each company needs to have good cash flow projectio

Cash flow projection is subject to assumption wtappointed actuary
has to review and underpin it before any usagech projection.

It is necessary to implement the software or systehandle cash flow
projection.

Definition of “risk free yield curve” has to be mulate and applicable.
Type of benchmark should be concurred (e.g. govenmitond using
either foreign or domestic benchmark, swap curwegusither LIBOR
or domestic)

Frequency for marked-to-market basis can makeedtrmore

fluctuate and volatile than previous basis.



4. Most advanced risk-based model
a. Solvency Il in Europe or economic capital as trigk-based measures,
and UK Financial Service Authority (FSA)
b. Need extensive modeling and testing in every p@kensk

Advantage
e Reflect best risk management practice
e The amount of capital is based on projection adéxrto financial
health of company.
e Assist bureau and insurance company to monitorivantial status
and risk.

e Everyrisk is consistent to fair value and markedararket concept.

Disadvantage

e Each company needs to have extensive cash flowgiion to
calculate amount of capital.

e Assumptions of each parameter for shocking up awehcare
necessary and left to the judgment of appointeglsagt

e The model might be complicated and consume coraitkeresource
to come up with the results.

e Regulator has to review the basis and judgmemd¥idual company
separately.

e Solvency Il is on discussion and will be implemehite 2011.



“Risk Based Capital”: A focus on Standard & Poor’srequirement (2005 version)

Standard & Poor’s Capital Adequacy Model is sel@tterepresent a good
example for RBC in factor derivation style.

Standard & Poor's Ratings Services capital adegomeaiel plays a significant role
in its assessment of the capital strength of arigerer. The model produces a
capital adequacy ratio that compares adjustedataitl surplus (excluding
realistic expectations of potential investment ésgsvith a base level of surplus
appropriate to support liabilities at a securenatevel ('BBB' or better). Standard
& Poor's standards for extremely strong, very gfratrong, good, adequate, and
marginal capital strength are based on this ratio.

To be secure ('BBB' or higher), the capital adeguatto must be at least 100%.
The capital adequacy ratio is only a starting ptoanjudging capital adequacy.
Qualitative and quantitative enhancements are egplé warranted to derive a
more complete picture of an insurer's capital pmsitThe analyst plays a critical
role in adjusting the model to best assess riskisaie unique to a company while
maintaining a standard of comparability between gamnnes.

In this model, it is necessary to derive appropristandard & Poor’s factor for the
company which targets to obtain AAA rating. Eachtipalar product need to
incorporate new Standard & Poor’s required capataur pricing model in the
future. It is worth noting the possible way to irope Capital Adequacy Ratio in
company practice in this presentation.

Moreover, it will affect profit measurement of umemg product in Return of
Investment (ROI) and Return on Equity (ROE).

The benefit of this section is
1. To understand what Risk Based Capital and Retufagital is
2. To understand and able to justify what could imgachpany’s Return of
Capital and Risk Based Capital.



3. To interpret this Standard & Poor’s paper if thermoy may want to apply
for developing RBC model and new product develogmen

4. To point out that it has an affect in how chang@eéstment policy,
launching new product, revise level of product gnéee can affect
company’s capital charge.

“Standard & Poor's Ratings Services capital adequamwdel plays a significant
role in its assessment of the capital strength lifeainsurer. The model produces a
capital adequacy ratio that compares adjusted @@nd surplus (excluding
realistic expectations of potential investment ésgsvith a base level of surplus
appropriate to support liabilities at a secure ragilevel (‘'BBB' or better).
Standard & Poor's standards for extremely strorgyy\strong, strong, good,
adequate, and marginal capital strength are basedhis ratio.

To be secure ('BBB' or higher), the capital adequiatio must be at least 100%.
The capital adequacy ratio is only a starting pdimt judging capital adequacy.
Qualitative and quantitative enhancements are aoplis warranted to derive a
more complete picture of an insurer's capital gosit The analyst plays a critical
role in adjusting the model to best assess risasdhe unique to a company while
maintaining a standard of comparability between pamnies.

How the Model Works

The numerator of the capital adequacy ratio is taidjusted capital (TAC) minus

realistic expectations of potential investment ésssnder stress scenarios. The
total asset risk (C-1) charge is adjusted by a fmbid size factor and for any
single-issuer concentration risk. The denominafathe ratio is derived by going
through the same process for liabilities: applynmk factors to each type of
liability (C-2 and C-3 risks). The last ingrediantthe denominator is a general
business risk charge (C-4) that is assessed aghir&tpremiums or separate
account liabilities. The ranges of capital adequaowsistent with certain rating
levels are shown in Figure 2



Determining TAC

TAC is statutory capital and surplus plus the assdiation reserve, voluntary
reserves, and 50% of the policyholder dividendiligh All of the components of
the TAC are based on statutory accounting values.

Since January 2003, goodwill has been excluded thentalculation of the TAC.
Goodwill has been increasingly viewed as a veryfsom of capital, and given the
spate of write-downs Standard & Poor's has sedmastbeen unreliable as a
cushion to absorb long-term risks. As a result,dyad is not an appropriate loss-
absorption asset. The goodwill embedded in stayutapital and surplus is limited
in the U.S. by regulators, and it is substantidétiywer than the GAAP value of
goodwill.

Analysts may add to or subtract from TAC to inclildems—such as surplus
notes—that meet Standard & Poor's criteria as alplf surplus notes (or other
hybrid instruments being given equity credit) cante more than 15% of total
capital, Standard & Poor's will give less equityedit for the note, in most cases
treating the excess as debt. Surplus notes (or diyterid instruments being given
equity credit) are amortized at 20% per year be@grl0 years prior to maturity
or potential call by the holder. As a result, th@s&ruments have no equity credit
by the fifth year prior to maturity®!

[1] “Life Insurance Criteria: Capitalization” pubhed on 23-Sep 2004 by Credit
Analyst: Jose Siberon, CFA, FSA, New York,

Total AdjustedCapital—C1

Capital AdequacyRaio=
P quac C2+C3+C4




Total adjusted capital is “Stat capital & surplyis “Asset Valuation Reserve”

plus “50% dividend liability” plus “voluntary reses”

Capital Adequacy Ranges Per Rating Level
Capital adequacy ratio |Indicating rating leve |Assessment of capital adequacy
Legs than 1002 BE or lower “arious
100%:-125% BEE Good
126%-150%2 A, Strong
160%:-176% Ab “ery strang
more than 1752 A, Extrernely strong

Figure 2: Capital adequacy range per rating level



Summary of C1 from Standard & Poor’s paper — ARisk

» ltis the risk charged due to losing value whatdbmpany invested
» Default of bond
» Depreciation of stock/real estate
» C1 factor is mostly derived from
* Fixed Income: default rate, recovery rate, andadist rate
* Equity : one standard deviation of Standard & Po&600
» Factor for adjustment from diversification effect
» Concentration risk
» Size factor on total invested asset
* Risk exposure is “Asset Value” (practically, ussame in product level)
» Unrated bond is drawback of model. Every bond wisahot classified as
international will be rated at “B” only.
* In product level, difficult to identify rating inaeh bond from portfolio
» Common stock is tied with S&P 500 (US stock markiegal estate will be
simply marked up from common stock.
» Cash has C1, while Policy loan has no C1
» Separate account with (high) investment guarardkrilates with asset
backing its product.
» Separate account with non-investment guaranteetoesahsider risk that

value in account loss and cannot cover acquisaast.

S&P A B C C D
ASSETRISK C-1 Factor Non PAR| PAR
UNAFFILIATED BONDS
NAIC Class 1 (A or higher) 0.0051 43.40% 31.50% 62.50% 25.20% | 61.60%
NAIC Class 2 (BBB) 0.0391 43.40% 23.00% 4.10% 22.85% 4.20%
NAIC Class 3 (BB) 0.0936 3.20%
NAIC Class 4 (B, or unrated bond) 0.1740 4.10% 22.85% 6.70%
NAIC Class 5 (CCC) 0.2756
NAIC Class 6 (In or near default) 0.3000
MORTGAGES
RESIDENTIAL 0.0050 6.50% 11.20% 0.60%
COMMERCIAL & FARM 0.0200 3.70% 1.20%
Commercial Mortgage Backed Security 0.0450 15.00%
UNAFFILIATED COMMON STOCK 0.1500 10.00% 24.00% 12.80% 18.90% | 20.30%
REAL ESTATE & LONG-TERM ASSETS 0.1800 1.60%
Cash 0.0030 10.20% 0.70%
Policy loan 0.0000 4.70%
TOTAL C-1 CHARGE 3.72% 5.37% 3.53% 7.8635% 4.72%

Figure 3: lllustration of C1 risk factor



Summary of C2 from Standard & Poor’s paper — Insceéliability Risk

separated due to using different claim study.

NAR separately to calculate risk charged

Pricing risk (mortality, persistency, expense, Aakility option).

The more NAR, the less risk factor (due to the ¢tdwarge number)
Risk exposure is NAR (Net Amount at Risk)
Stratify Individual Life from Group. Mostly, healnd disability are

Separate account which guarantee (GMDB) will catilnit reserve and

OL, UL C2 Factor Compan¥ A Compan.y B
Amount |cCapital Charge  Amount |Capital Chargp
<$500 mm 0.0020 500 1.00 500 1.00
$500-5000 mm 0.0013 4,500 5.85 4,50( 5.85
$5000-25,000 mn 0.0010 20,000 20.00 20,000 20.00
> $25,000 0.0008 17,681 14.15 40,37p 32.30
Total 42,681 41.00 65,37 59.15
Adopted C2 Factor 1.681 1.583
Group&Credit Life | C2 Factor Compa”Y A Company B
Amount [capital Charge Amount |Capital Charge
<$500 mm 0.0016 500 0.80 500 0.80
$500-5000 mm 0.0011 4,472 4.92 4,50( 4.95
$5000-25,000 mm} 0.0008 0 0.00 7,948 6.36
> $25,000 0.0007 0 0.00 0 0.00
Total 4,972 5.72 12,948 12.11
Adopted C2 Factor 2.013 1.637
Separate account C2 Eactor Company A Company B
with non guarantee Amount |cCapital Charge Amount | Capital Chargp
< $5000 mm 0.0025 753 1.88 2,144 5.37
$5000-25,000 mnm} 0.0010 0 0.00 0 0.00
> $25,000 0.0006 0 0.00 0 0.00
Total 753 1.88 2,144 5.37
Adopted C2 Factor 0.44% 0.44%

If the company target for “AAA”, the C2 is equal‘fbotal Capital Charge / Total

Figure 4: lllustration of C2 risk factor

Amount * 1.75 *1000”



Summary of C3 from Standard & Poor’s paper — Irferate Risk

Mismatch between “asset cash flow and “liabilitgledlow” when interest
rates fluctuate which consequently reduce capitbbiance sheet (i.e. loss)
Cash Flow testing can help to assess the risk

Risk exposure is “Reserve”

Separate account with mavestment guarantee will have 63

Annuity product has C3 higher than Life insuranoadpict due to long tail
liability and unpredictable cash flow.

Annuity can classify as low, medium, and high rikky point to distinguish
is Market Value Adjustment/surrender charge anxilfiéty of withdrawal.
C3 of Accident & Health product is nil if it is YRilype.

C3 of disability rider is also nil although it palgsg term liability (but it can

treat as claim reserve)

Interest Rate Risk [C-3) S&P Factor | Adopted Factor

LOW RISK CATEGORY

Life insurance 0.a0s0 0875%

Sepatrate Account Liahilities with Guarantees 0.0100 1.750%%
MEDIUM RISK CATEGORY

Anmity not withdrawable Cexcl. structured settlements) 0.0200 3500%

Annuity with surtender charges 0.0z200 3500%

GICs 0.0200 3500%0

Annnity with matket value adjustment-Cuaranteed over | yr. 0.0z200 3500%

Structured settlements 0.0200 3500%
HIGH RISE CATEGORY

Annuity with no adjustments 0.0300 5.2500%

Single Prem individual atmuity (such as pensinon closeout) 0.0300 5250%

Figure 5: lllustration of C3 risk factor

Summary of C4 from Standard & Poor’s paper — Bussf@perating Risk

Risk due to management incompetence and fraud
Risk exposure is “Premiums”
Derived from experience of US companies

Business Risk (C-4) S&P Factor | Adopted Factc
Life & annuity premium 0.0200 3.5000%
Accidend and Health premiumj  0.0050 0.8750%
Separate account liabil 0.0005 0.0875%

Figure 6: lllustration of C4 risk factor



Adjustment to model

* Quality of ALM technique, other contingent liabylitand reinsurance amount

* Financial strength rating. This model is only ofienany factors used in
arriving at the financial strength rating on compabompany’s management
and corporate strategy, business profile, opergtargprmance, liquidity, and
financial flexibility can more than offset relatigérength or weakness in
capital adequacy.

Possible actions to improve ratio

* Pricing Upgrade bond portfolio quality,

* Replace stock with convertible bonds/equity-linkeshds

» Diversify bond portfolio by increasing number ofrabissuer

» Adjust 10 largest asset exposures with asset erg®suth asset
e Securitize commercial mortgage

* Reduce reserve to statutory minimum

* Reinsurance, increase policy loan, sell of bloddsusiness

RBC model law requires regulatory action is uporCRBtio. There will be a
Company Action Level, if ratio is not enough.

» Filing of Action Plan to restore Capital

» Filing of Action Plan, and regulator perform exaation

» Regulator take control of insurer

* Required to place insurer under control

Anyway, above RBC model may not be able to reflleetrealistic solvency
position of insurer due to:-

* Asset valuation

» Liability valuation

* RBC formula

» Additional requirement for capital



Risk-Based Capital Framework in Indonesia

The risk factor is derived in the consistent ways&fP’s capital adequacy model
(2005). It is worthwhile noting that foreign cursgnmismatch has been raised in this
model apparently. Below table serves as an observand the author will not put

any comments into it.

RBC detailed components

Solvency Margin requirements

1 Asset default risk S&P type C1 risk
2 Cash Flow Mismatch 4% of Reserve (excl. UEPR)
3 Foreign Currency Mismatch 50% of (Assets - Liability)

4 Claims Experience worse than Expecte

Mortality Component

Life Participating 0.1% of NAR
Non participating 0.2% of NAR

Accident 0.015% of NAR

Morbidity Component

New Claims 10% of Premium (net Reins.)

Continuing Claims (incl. IBNR) 10% of Reservet(Reins)

5 Risk of Insufficient Premium due to Investment Exgerience
Participating 0.5% reserve
Others 1% reserve

Remarks: exclude Single Premium and paid up ptsduc

6 Reinsurance risk

RBC ratio = Surplus / Solvency Margin, minimum 12086tual 100%)



Asset default risk, claim experience worse thareetgd, and cash flow mismatch are
analogous to C1 (Asset risk), C2 (Liability riskpd C3 (Interest rate risk) of S&P’s
adequacy model (2005) respectively. These typeslofre prevailing in risk-based

capital model in most countries.

Apart from foreign currency mismatch, risk of instient premium due to investment
experience is delineated and stratified to pamwitiy and others. In short,
reinvestment risk will have an affect to this tydeisk. And since it concerns new
money coming into the company in future, it therefexcludes single premium and
paid up products.

Every reinsurer tends to hold the same class @& ¢oy@sset on their balance sheet.
The diversification effect among reinsurers themelimight be limited. And that
results reinsurance risk becoming more importamtagtays. The reinsurance risk is
concerned about counterparty risk from reinsureugng to insurance company.

To get better understanding on RBC ratio, definitod surplus is imperative and
should be underpinned. Surplus is equal to admitsset less liabilities. The attention
goes to definition of admitted asset, which isdaléd by investment limit. For
Indonesia, it defines bond above certain investrgeade, say “A”, as admitted asset.
Or, it has limit of investment concentration. I[etbompany invests in the same
asset/entity over than some certain percent, s#y; #te admitted asset will cap at
that certain amount, say at 20% only.

More importantly, Indonesia change accounting peaatf bond, mostly, from book
value (Hold to Maturity method) to market value @dable for sales). This can make
the surplus volatile.

The observation hereby is that the insurance cognpeacasionally hold non-admitted
asset still due to looking for the better returrnheir book.



lllustration of RBC ratio in industry position (Indesia)

Company Dec-2004Dec-200%
Prudential Life 468% 645%
AIA Indonesia 275% 258%
AIG Life 262% 209%
MLC Life 213% 215%
Sun Life 179% 181%
Cigna Life 178% 164%
Astra CMG Life 159% 145%
Allianz Life 216% 142%

Figure 7: lllustration of RBC ratio as of 2004 &@D5

Unit-Linked or Variable Universal Life are not remed to hold asset risk (C1 of
S&P’s) or cash flow mismatch risk (C3 of S&P’s) &rnthese risk would pass to
policyholder. It is worth noting that Prudentialsheonsiderable product mix of Unit-
Linked and therefore has very low risk charge aigth RBC ratio. From this point,

the observation is that the product mix can alspstprofile of required capital.

Public information and media issue in Indonesiseissitive. Hence, strong RBC ratio

can improve the perception of market strengthait also avoid capital injection and

consequently build the confidence to local pararet media.

Major source of change in surplus and solvency masg

1. Change in net income. For example, claims, litmatand expenses
2. Change in asset value. For example, market valuement, RCG, Foreign

Exchange gain/loss

3. Capital strain on new business. For example, theertiee company sale, the

more the capital depletes.

RBC work need accounts team cooperation on balstneet items and good
reconciliation. It also has to identify major soceiaf solvency margin. It may have to

assess impact and run projection.



Comparison of risk-based capital

Risk-based capital models developed from varioust@s during past several years
(e.g. as of 2004) are also observed as a stabtdbenk for Thailand. Tabulated
table and more details are shown for easy comparis® worth noting that the
selected model from each country may not be tlestiaine. Most model shown are
risk factor derivation style.

US regulator

Method: Risk Based Capital
Objective: To establish a "minimum" capital levakled on company specific risks,

which allow regulators to monitor insurers’ capi&lel and require supervisors, and
companies to take specific action once a compaggered a certain level.

Canada regulator

Method: MCCSR
Objective: To ensure that the financial institutttas adequate capital to support the

risks it undertakes, safeguard policyholders ambsi¢ors from undue loss and to
enhance the safety and soundness of the finarysiarms.

Singapore requlator

Method: Capital Adequacy

Objective: To address asset and mismatching rfsksare not adequately reflected in
the existing framework, as well as refining th@wathnce for liability risk. The capital
requirement aims to reflect all relevant risks thog the life insurance business.



Taiwan requlator

Method: Risk Based Capital

Objective: To maintain the financial soundnesshefinsurance company by
addressing the specific risks that the insurer faeg.

Indonesia regulator

Method: Solvency Margin

Objective: To maintain the financial soundnesshefinsurance company by
addressing the risk of asset default, cash flowmatsh, foreign currency mismatch,
adverse claims experience, premium insufficienay wuunfavorable investment

experience, and inability for reinsurers to fulfiikeir obligation.

China requlator

Method: Solvency Margin

Objective: To strengthen the scrutiny on insurasw®apany, protect the interest of
the policyholders and maintain the stability of theurance field.



Risk-based capital models developed from variousmtaes during past several years (e.g. as of 28@also observed as a stable benchmark for Hadaila

based on company specific risks which
allow regulators to monitor insurers'
capital level and require supervisors an
companies to take specific action once
company triggered a certain level.

adequate capital to support the risks it
undertakes, safeguard policyholders and
flepositors from undue loss and to enhand
asafety and soundness of the financial syst

are not adequately reflected in the existir
framework, as well as refining the
allowance for liability risk. The capital
braquirement aims to reflect all relevant ri
faced by the life insurance business.

Jonsurance company by addressing the

specific risks that the insurer may face.

the insurance company by addressing
risk of asset default, cash flow mismay
foreign currency mismatch, adverse
claims experience, premium
insufficiency due to unfavorable
investment experience, inability for
reinsurers to fulfill their obligation.

RBC model us Canada Singapore Taiwan Indonesia China
Method: RBC MCCSR Capital Adequacy RBC Solvency Margin SolvencMargin
Objective: To establish a "minimum" capital level |To ensure that the financial institution haqTo address asset and mismatching risks|ffmtnaintain the financial soundness of tfo maintain the financial soundness ¢To strengthen the scrutinize on

insurance company, protect the
interest of the policyholders and
maintain the stability of the insuran
field.

Status of development

Implemented by NAIC in 19¢
Each state adopted the models for use
their state shortly thereafter

Implemented by OFSI in 19
iAnnual revisions were made from 1994
onwards in MCCSR Guideline & Formula

Target effective date: Jan 1, 2!
Transition year: 2004 (companies can
comply with either current or new RBC
basis

Year end 2004 returns based on RBC

Effective date: July 9, 20!
RBC regulation will first apply to 2003
returns (to be reported in April 2004)

Effective date: Dec 31, 19

Effective date: Mar 24, 20!

Risks covered

Asset Risk

C1 - Asset Default Ris
C2 - Insurance Rit
C3 - Interest Rate Ri
C4 - Business Rit

1) Asset default ris

2) Mortality, Morbidity & Lapse ris
3) Interest Margin Pricing Ri:

4) Change in interest rate environm
5) Segregated funds risk

LC1 - Liability risk

LC2 - Market , Credit and Mismatchi
Risks

LC3 - Inadmissible Asset Ri

CO - Asset risk - related part

C1 - Asset risk - non related par
C2 - Insurance ris

C3 - Interest rate rit

C4 - Business risk

C1 - Asset ris
C2 - Insurance ris
C3 - Interest rate rit

C1 - Asset Default Risk

1) Asset default risk

LC2 - Market , Credit and Mismatch Risks

CO - Asset risk (related parties) and C1
Asset risk

C1 - Asset risk

Unaffiliated Common Stock

Unaffiliated Preferred Sto
Affiliated Insurance Common Stock

Affiliated Non-Insurance Common Stock

30% Market Value

2.3-30% Depends on NAIC cl¢
100% Market Value

30% Market vl

15% MarWelue

1-15% Depends preferred stock ¢

2-8% Gross equity position

General Risk
2-8% Net equity position

Bonds Depends on Grai Depends on Grad Specific Rist Depends on tyy Depends on gra
Ranges from 0.3% to 30%; Book Value Ranges from%.&516%; Book Value 1) 0% Gov't Bond; 2) 0.25-1.@¥alifying | Range from 0.3% to 1%: Book value Rangerfr0.25% to 16%: Mkt Value
0% for US Gov't bon 0% for Canada Gov't bo Bond; 3) 8% Othe 0% for Government bor 0% for bonds guaranteed by
2% or higher for non-rated bor General Risk Governmer
Adjustment factor based on no of bond Yield change 0.6-1%; Depends on the
issuer
2.5 when no. of issuers is 50 or maturity term of bonc
Equities Specific Rist

24% - 38% of Mankatie depends on
listed or no
21% of Market valu
38% - 49% of Market valepénds on
insurance tyr
29% - 34% of Market value depends on
business tyr

Depends on listed or not

Range from 10% to 15% of Marl
value

20% in foreclosut

4% commercie
8% other

6% residentic
12% commerci:
General Risk
Same as bor

Trust Fund 30% Market Value 7.5-15% Market Value 8% - 30% of Market value depends on a|15% of Market value
mix.
Property
10% Company -occupied and investme % Company-occupied Specific Risk: 8% 7.5% of Book value Company-occupied 4% of appraiaale for Company-
Book Value occupiet
15% Foreclosed; Book Val 7% Rental properti General Risk: 8¢ 14% - 16% of Book value for investm' 7% to 15% of appraisal val
35% Oil & Gas propertit 7.5% - 19% of Book value for foreclos  [depends on the net investrr
15% Other yield of the real estal
Applies to Statutory Book Valu
Loans
- Policy Loar 0% 0% 0% 0% 0%
- Mortgage / Mortgage Lot 0.5-6% depends on type of proper 2% residentic Specific Rist 1% - 12% of Book value depends on 8% of loan balance val

default risl

- Collateral Loan

5%

2% (same as bond with rating not availabl

b

Foreign Exchange(mis-match liability)

8% Net open position

4% - 32% of Book value or Markadue
depend on the type of foreign currency
investmen

50% of the shortfall of assets and
liabilities in each currency.

Off-Balance She

€

8% gtee & contingent Liabilitie
0-8% - Derivatives depending on credit
equivalent amount & counterparty facto

1%
0.3% Exchange Traded; 0.3% - 30% for o
6 classes of derivatives

0-12% Counterparty Risk Factor
0-12% Credit Exposure Risk depending
types of derivatives

=1




-Impaired Investment

35% of o/s balance - insured balance net
inidividual allowances and write-dow

Other Asset Related Charges / Discou

Risk Factor
(if applicable)

capped at 30¢
Interest Rate / Mismatch Risk C3 - Interest Rate Risk

Asset Concentration Risl

1) Select 10 largest asset and aggrega]

exposure

2) Apply appropriate C1 fact
Effectively double the basic factor bu

f

12.5% of investment value

RBC model uUs Canada Singapore Taiwan Indonesia China
Method: RBC MCCSR Capital Adequacy RBC Solvency Margin SolvencMargin
Other Asset:
- Cast 0.3% 0% 0% 0% 0%
-Deposit 0.3% 0-0.25% depends on where to place depogit  0.25-@&8%nds on where to place 0% Depends on the bank rating, range fr
deposit 0% to 16% of nominal or cash value
-Receivables from Reinsurers 0.5% 0% 2.4-12% depends on counterparty risks 41% 8% for oversea reinsurers with lower
reinsurer's status (registered / authori than BBB ratinc
-Accrued Incom 0% 8% 0%
-Outstanding premiun 8% 8-100% depends on due ¢ 3.75% 8%

Asset default factors for qualifying
molicies will be reduced by 50%

Asset Concentration Limit for differel
types of asset94asf total assets)

Risk exposure = Statutory Reserve

LOW: 0.5% for life insurance net
reinsurance & policy loans, annustigith
MVA, GICs mature within 1 yr et
MED: 1% for annuities with surrender
chre

>= 5% & no bailout provision and
structured settlemer

HI: 2% for annuities with surrender cl
< 5% & bailout provision et

4) Change in interest raterevironment
a) On Policy Liability

Risk exposure = Statutory Rese

0.5% for all qualifying par policies & on-
par policies with adjustable premiur
interest credit

1% for other businesses

b) On Debt Obligation
1% on Book Valu

c) Asset Cash Flow Uncertainty Ris
- covers losses against prepaymer
extension of investme
- only applies to mortgages or as
backed securities w no prepaymnr
penalty: 1% or 8% if not test

LC2 - Market , Credit and Mismatch Risks
Max [ A, B] under two different interest
scenario
i) Increase in interest ra
A = Asset risk charge less Decrease in
liability (LC1)

i) Decrease in interest rate

B = Asset risk charge plasehse in
liability (LC1)

Factor increase by 50% if qualified on

3) Interest Margin Pricing Risk

Risk exposure = Statutory Rese

0.5% for all qualifying par policies
non-par policies with adjustable premium
interest cred

1% for other businesses

No Opinion

Asset risk charge calculation as stated i

above section "Asset Risk"

C3 - Interest rate risk

Statutory reserve x {{Max(A,B) - C],0}
where

A - Filing pricing interest ra

B - Interest rate used to determine divid

C - Pany's investment return

C3 - Interest rate risk
4% of statutory reserve (excluding
unearned premiur

nd.




RBC model

uUs

Canada

Singapore

Taiwan

Indonesia

China

Method:

RBC

MCCSR

Capital Adequacy

RBC

Solvency Margin

SolvencMargin

Liability / Insuran:

Life Insurance

Annuities

Accident and Health Insurance

Disability Income

Claims Reserve

ce Risk

C2 - Insurance Risk

Based on Net Amount at Risk

First $0.5b: 0.15% (Ind); 0.12% (Grp)
Next $4.5b: 0.1% (Ind); 0.08% (Grp)

Next $20b: 0.075% (Ind); 0.06% (Grp)

>$25b:  0.06% (Ind); 0.05% (Grp)

No RBC requirement

Based on earned premium

Individual: (depends on plan features)
First $25m: 8-25%

Thereafter: 8-15%

Group: (depends on plan featu
First $50m: 8-25%

Thereafter: 7-25%
Based on earned premium

First $50m: 23-35% (depends on plan t

Thereafter: 15%

5% on claim reserve for individual, Gro|

& credit coverage

2) Mortality & Morbidity Risk

Based on Net Amountisi R

0.05% for GpdPar policies
0.1% for Ind phlicies

0.05-0.2%Nun-Par (depends on gtee
term)
Add'l adjustment for Group Biz and statisti
fluctuation:

1% statutory reserve

Based on earned premium

12%
Continuing claim risks: 10% irmeat but
unpaid claims reserve

Add'l adjustment for statistic
fluctuations

Based on earned premium
pe) 12-40%deép on length of premium
gtee remaining & underwriting stadda

Continuing claim risks: 4-8% claim reserve
depends on length of disability
p

2) Lapse Rist

1. Divide policies into 2 grou

Grp A: Lower lapse will increase Rese
Grp B: higher lapse will increase Rese¢

2. Recalculate reserve wi

Grp A: reduce* lapse rate by increasing M
by 15 % pt (e.g. BE:6%, MAD: -0.6% ->
new MAD: -1.5%, new lapse = 4.5%)

Grp B: increase* lapse rate by increasing
MAD by 15 % pt (e.g. BE:6%, MAD: +0.6'
-> new MAD: +1.5%, new lapse = 7.5%)

3. Subtract the difference btw 1 & 2
result:

* Adjustment to lapse assumptions

required at all policy durations

| C1 - Liability risk

Risk Charge = LC1 - MCL for Guarantee]

Benefits only where

LC1 = BEL with prescribed margins fron
regulatory & risk free rat
MCL(Min. Condition Liability) = BEL with
PAD & risk free rat
PAD = Provision for Adverse Deviation

BEL = Best Estimate Liability

Risk freesrate based on Singapore
Government Bond yield cur

2 - Insurance risk

b % of NAKR Life Business, % varies b

(1) Product type
(2) Amount of the NAAR with different ti

plus 0.038% of statutory reserve for
endowment business p
0.038% of tatary reserve for short tern|
business plt
0.075% of statutorpeeve for annuity ply

2% of premium for Accident Insurance p|
3.75% -20% of statutory reserve depend

renewability option and the availability o

benefit cap plus

0.038% of unearned premium for group
busines
with term less than 1 year plus

0.038% of NAAR for group business wit
term

more than 1 year pl

0.113% of statutory reserve for group
annuity

business plus

3% of statutory reserve for group accidel
business plt
5.625% of statutory reserve for group he
business plt
31.5% of statutory reserve for group D.I.

1.25% of claim reserve

C2 - Insurance risk

WAdverse claims experience:

ppling each risk factor to the
r respeaticomponent:

1) Mortality component:

Participating life insurance - 0.1%
NAAR

s Non-participating life insoca - 0.2%
NAAR

us Annuitigé statutory reserve

s on Persmaadent - 0.015% sum insur

2) Modity component

10% of past 12 months premium for|
policies whict
have not been claimed as at balance
sheet date, pl
10% of net statutesgrve of the
continuing
claims policies.

Premium insufficiency due to investm|
experience

1) Participating policy - 0.5% statutd
reservi
12) Non-participating policy - 1%
statutory resen
where paid-up, single premium policig
and policie

where mesgare not discounted for

interest ar
excluded.

ent




Risk associated w investment gtee or
funds determined using prescribec
approved factol

Companies operating in Canada ot
branch basis

Need to keep margin of assets in Can
over liabilities in Canada

10% of reinsurance rese
for foreign reinsurers rated bel
BBB.

RBC model us Canada Singapore Taiwan Indonesia China
Method: RBC MCCSR Capital Adequacy RBC Solvency Margin SolvencMargin
C4 - Business Ris N/A N/A C4 - Business ris|
Life & Annuity 2% premium 0.5% of life insurance premium + 1
of annuity premium + 1.5%
Health 0.5% premium premium from other business (¢
A&H, ILP, Group, etc)
+ 0.25% total asset of the company.
Other Risk / Margin N/A 5) Segregated funds ris N/A Reinsurance Risk

Required Capital - [1]

{sqrt [ (C1 + C3f+ C#]+C4}/2

Sum of 5 risks above

(LC1 - MCL) + LC2 + LC3 for &lhds

K * (CO + C4 + sqrt [ (C1 + C3p CF))
where k = 0.4 for the transition perioc
0.5 after then.

Cl+C2+C3

Available Capital - [2]

Total Adjusted Capital =

Statutory Capital & Surpl

+ AVR + Voluntary Reserve + 50%
policyholder dividend liability held by

each subsidiary

Sum of the followings

a) Tier 1 Core Capital

Common S/H equities + preferred shares
par alc + non par a/c (for mutual co) +

currency translation a/c + qualgymon-
controlling interests in subsid + adj
deferred gain/loss on investment not i
in reserveMINUS:
Goodwill, CSV deficiencies, negative
provisions, adj unrealized amort gain/loss
net deferred gain/loss on stocks & real esf]
etc
b) Tier 2 Supplementary Capita
2A: hybrid capital instruments

2B: limited life instruments like limited life
redeemable preferred shares, qualifying
capital instruments subi to conditic

2C: other capital items like 75% C<
deficiencies, 75% negative provisions v
limitation, Net unrealized unamort r
gain/loss on traded stocks

Sum of the followings
a) Tier 1 capital

Adjusted Capital =
Owner equity + mandated special res

FTotal assets - Total liabilities for non-par |& unrealized capital gain from equity

UL funds

where Total liabilities = BEL with PAD &
risk free rat

b) Tier 2 capital

Capitals that contribute to overall strengf]
of insurer but with less quality as Tier 1
Fiapital (subject to approval by regulatory)

¢) Allowance for provision for
Discretionary Benefits

Min (Policy Liability - MCL, 25% of
Provision for Discretionary Benefits) for p
fund only

h

)

Solvency Requirement

RBC Ratio > 200%
Trend Test: 200% <= Ratio < 250%
Company Action Level: 150% <= Ratio

200%

Regulatory Action Level: 100% <= Rati
< 150%
Authorized Control Level: 70% <= Rati
< 100%

Mandatory Control Level: Ratio < 70%

Available Capital > 120% x Required
Capital
Regulators wilf plse attention to

companies below 15C
<

Available Capital > 120% x Required
Capital

Adjusted Capital > 200% x Required
Capital

120% of the total loss risks that
mentioned abov

Minimum solvency required for long
term busines:

(1) 1% reserve for ILP business + 4|
reserve for Traditional busine

(2) 0.1% NAAR for term < 3 years +
0.15% NAAR for term between 3 - §
years + 0.3% NAAR for term > 5
vears

plus minimum solvency required fo
short-term busines

(1) 18% * Min(Gross premium -
reinsurance premium - premium ta;
Yuan 100 million) + 16% * Max(0,
Gross premium - reinsurance prem
- premium tax - Yuan 100 million)

(2) 26% * Min(average claims amo
over past 3 years, Yuan 70 million)
23% * Max(0, average claims amoy
over past 3 years - Yuan 70 million

o

T

Capital Adequacy Ratio (CAR) / RBC Ratic

RBC Ratio = [2]/[1]

MCCSR Ratio = [2] / [1]

[2]/ [1] with higher weighting towards

the product type that has a lower CAR




New Risk-Based Capital Framework in Singapore

Solvency margin of insurance business in Singapotiee past:-
» Solvency = % of reserve
* Reserve method is modified net level premium wiisbumption can’t
tell how much conservative margin is applied
» Asset is valuated in “book value” basis or “amatiz/alue” which there
is no linkage between asset and liability

Investment securities tend to be more complicatdtie market, traditional
monitoring may not be able to guarantee solvenagsafrance company in future.

Refer to “Risk-Based Capital Framework in SingapbseEric Seah published in
“International News” as of Nov 2006

Valuation of Assets and Liabilities
* Modified NLP vs GPV
* GPV of Non PAR business
* GPV of PAR business

Reserve under traditionlhmework:-

* Modified NLP with conservatively specified assuroptby regulator
* No lapse rate assumed

* No non-guaranteed included

Reserve under neflamework
» “gross premium valuation” which use all cash fldnsm policy
including non-guaranteed benefit
» use all assumptions under “best estimate basisparsd‘Provision for
Adverse Deviation (PAD)” which is margin for uncartty and

volatility of best estimate assumption



Reserve of nonparticipating product will use “risée yield curve” (from yield
curve of government bonds)

Reserve of participating products:

1. guaranteed @ risk free yield curve

2. guaranteed + non-guaranteed @ best estimate yield avhich expects from
participating portfolio

Reserve = MAX (GPV1, GPV2)

Solvency Margin Requirements

» Determine each portfolio separately
» Calculate risk charge from risk factor, so calléd, C2 and C3
* Risk charge will depend on level of exposure inheggk factor

C1 = insurance assumption

Derive 2 sets of reserve

1. best estimate assumption (plus PAD) and add rigigim#o reflect
assumption which might be unexpectedly beyond PAD

2. best estimate assumption (plus PAD)

C1 risk charge = difference between 1) and 2)

C2 =1) asset portfolio risk

Determined by credit rating and maturity
* Common stock has risk charge at 16%
» Debenture has risk charge at 0.25-8%

C2 = 2) duration mismatch

Measure the impact of “value changed of asset atllity” when interest
rates change in two scenarios (shock up and showkjl

» Liability valuation use “risk free yield curve” wang on each scenarios
» Asset valuation is fluctuated due to the volatibfypoond prices



C3 = concentration risk

* Invested asset concentrate in certain types et assssurers
* No diversification to hedge the risk
Total Risk Requirement (TRR) =C1 + C2 + C3
Financial Resource (FR) = the amount of capit&adoh fund available to
meet TRR

CAR is defined as the ratio of total FR to totalR;Ror all funds combined
Capital Adequacy Requirement (CAR) = FR/TRR
« Meet CAR if CAR > 120%

* If CAR < 120%, must notify authorities and plarréatify the situation

Impact of new RBC framework

» Reserves are more volatile due to the use of wgate-risk free yield curve,
causing CAR to fluctuate

« Companies are now actively performing Scenariortgsd understand and
evaluate the impact on capital

* Insurance company are more interested to reducgutfagion gap

» Investment strategy of high return will have to tmnplate the possibility of
high risk with allocation of capital requirement

« Capital requirement is considered interactivelpiiaduct design.



Economic Capital (EC)

EC is “risk capitdl assessed from the realistic scenarios and seenhash capital
the company should hold so as to maintain “solvépgegr “certain time periotat

“pre-specified probabilitysuch as 99.95% (AA rating) in 1 year

“The amount of risk capital, assessed on a reaibasis, which a firm requires to
cover the risks that it is running or collectingypically this is calculated by
determining the amount of capital that the firmase® ensure that its realistic
balance sheet stays solvent, over a certain timegewith a pre-specified
probability. Firms and financial services regulasoshould then aim to hold risk
capital of an amount equal at leastemnomic capital.

The concept of economic capital differs from "Ratprly Capital” in the sense that
"Regulatory Capital” is the mandatory capital thegulators require to be
maintained while economic capital is the best estitnof required capital that
financial institutions use internally to manageithewvn risk and to allocate the
cost of maintaining regulatory capital among diéiet units within the

organization.”®

Components of EC

Standalone risk
MARKET RISK LIFE RISK
Interest Rate Trend uncertainty
Equity Level uncertainty
Real Estate Volatility
Other Calamity
CREDIT RISK OPERATIONAL
Credit Risk Operational risk
BUSINESS RISK MORBIDITY RISK
Expense Current Uncertainty
Persistency Volatility & Calamity Current Volatility
Persistency Uncertainty Calamity

Figure 8: Economic Capital before diversificatistafidalone risk)




Value at Risk (VaR) measures Interest rate risk

* In 1 year, the company will be still solvent at idantial level of 99.95%

» Calculate Market Value Asset (MVA) and Market Valiability (MVL)

* shock up / down interest rate, and see the difteref change of MVA and
MVL

In short, economic capital is an amount of capieded as a buffer to avoid
insolvency. The common measure of economic caigithle difference between

the VaR and the expected loss. It requires a horal a confidence level (e.qg.,
one year and 99.95%). However, expected shortdallbe viewed as an average or
expected value of all losses great than the VaRaiee it gives an insight into the
distribution of the size of losses greater thanMhR, it has become a popular

measure to report along with VaR.

Simple illustration in how to calculate VaR

1. Shock up: no additional Capital in this case

Balance sheet Balance sheet (Interest rates rise 1%)

Asset =100 - 10 Liability =80 - 30
Asset = 100 Liability = 80 |:> =90 =50

Duration = 10 Duration = 30

Capital = 40

Capital = 20




2. Shock down: hold Capital of 20 in this case

Balance sheet

Asset = 100

Duration = 10

Liability = 80

Duration = 30

Balance sheet (Interest rates decrease 1%)

Capital = 20

Asset =100 + 10
=110

Liability =80 + 30
=110

3. From 1) and 2), Capital = 20 is cushion for interase risk

Balance sheet (Interest rates rise 1%)

Balance sheet

Asset = 100

Duration = 10

Liability = 80

Duration = 30

Asset =100 - 10
=90

Liability = 80 - 30
=50

Capital = 40

Balance sheet (Interest rates decrease 1%)

Capital = 20

Asset =100 + 10
=110

Liability = 80 + 30
=110




What else can be done, if not RBC

The objective of RBC is to ensure that insurer fcéiiil their obligation to
policyholder since it would seriously affect 1) jggholder interest and 2) general
public interest (i.e. public’'s confidence in insoca industry).

However, this concern also can be addressed byaliee ways.

1. Minimum working capital

2. Stress testing focuses on the infrequent but lacgée incidents which occur
unexpectedly while value at risk (VAR) is basednonmal market conditions
and cannot accommodate unusual incidents. Therefasdair to say that
stress testing will be a complement, not replacémeVAR analysis.

a. Sensitivity testing or scenario analysis to hightigotential issues and
formulate essential strategy.

b. “Historical scenarios will examine previous marldgta to infer the
joint movement of key financial variables duringes of market stress
(e.g. Asian financial crisis in 1997, Black Mondayl987, terrorist
attack on the World Trade Center). The obvioustétion is the
limited number and unique features of each evehing history is
recommended to help provide perspective. For exanopl Black
Monday, the S&P 500 dropped more than 20% in onye(da
statistically large event by any standard), butcomonthly basis, the
return was not very different from historical mdgtreturns.

c. Prospective scenarios are hypothetical based osaeable and
relevant scenarios that could generate large losEgamples could
include the default of major sovereign debt, desesia oil supply, or
increased conflict in the Middle East. ProspecBeenarios are either
factor push or conditional. The factor push methddresses



multidimensionality by “pushing” each risk factopwr down the
same amount in the direction that would cause as#vprice effects.
The magnitude is assumed uniform for all varialffesthe
significance level at alpha). This method is easyriplement by
pushing each factor up or down, say 2.33 standandadions, as
appropriate, and measuring the price impact. Addiélly, a worst-
case scenario can be generated by simultaneouslyipy each factor
in its adverse direction. The drawback to this rodtls that the
correlation between risk factors is ignored. Foaele, if two
variables were positively correlated, it would moake sense to
consider individual movements in opposite direciokdditionally,
this naive approach does not consider that somgigas will suffer
the greatest losses when the underlying variabtesal move (e.g.
option positions).™

[3] “Financial Risk Manager Handbook” Fourth Editiby Philippe Jorion,
Global Association of Risk Professionals (GARP)

3. Dynamic solvency testing (DST)

a. Indonesia
b. Malaysia
c. Hong Kong

In dynamic solvency testing, the projection ofliaé of business will be done

with main 3 scenarios

1.

Base scenarios: 10-year projection using statveseith best estimate
assumption.

. Pessimistic scenarios: 5-year projection with 95Hfidential level of

interest rate. Same lapse but higher mortality.
Average scenarios: 10-year projection



The objective of dynamic solvency testing is to pane “Admitted asset”
with “Solvency Margin”. Admitted asset is selecfeam Asset in balance
sheet, Asset is equal to Asset share plus balaiteimg(Asset valuation
reserve and other liability). Solvency margin isi@do total liability plus

required capital.

. Cash flow testing, such as NY-7 interest scenarid$ (e.g. statutory
requirement of New York Section 126).

The objectives of such cash flow testing is to:-

i) To analyze the future insurance liabilities cashvd, and

i) To identify the possibility of deficiencies undéetseven interest rates
scenarios as per the statutory requirement of Nevk $ection 126.

The projection period is established. It is usualigund 30 years.

As per the statutory requirement of New York Setcti@6, the projections was
based on the following interest rate scenarios:

Scenario Description

Level Level with no deviation

2 Uniform Up Uniformly increasing over 10 years at 0.5% per year
and then level

3 Up/Down Uniformly increasing at 1% per year over 5 yeard @an
then uniformly decreasing at 1% per year to thgioai
level at the end of 10 years and then level

Pop-Up An immediate increase of 3% and then level

Uniform Down | Uniformly decreasing over 10 years at 0.5% per year
and then level

6 Down/Up Uniformly decreasing at 1% per year over 5 years|an
then uniformly increasing at 1% per year to theioal
level at the end of 10 years and then level

7 Pop-Down An immediate decrease of 3% and thegl lev




What can be holistically achieved and positioningdr Thailand?

This paper will recommend what can be holisticalyhieved and positioning for
upcoming development of new risk-based capital fedifand so as to encourage well
risk management practice while having effective eldaut not too complicated to
implement by Life insurance industry in Thailand.

Observation of each model

From advantage and disadvantage in each modef &8 development, the
observation has been made.

1. The amount of capital required should be relatatiéaisk that the company
has hold. It also has to reflect the investmemtistyy of the company.
Different asset allocation or asset mix shouldaeftifferent amount of risk
charged or capital required. Since the hedgingcbas in order to encourage
risk management, good model should also rewargehermance of ALM
and hedging strategy.

2. Different product feature and product category $thbave different amount
of risk charged or capital required. Product migwdtl also be able to shape
profile of required capital. For example, investikmked product is not
required to hold asset risk (C1 of S&P’s) or cdslwfmismatch risk (C3 of
S&P’s) since these risks would pass to policyholder

3. Risk factor should at least address asset riskramge risk, interest rate risk,
and business/operation risk.

4. Good RBC model should improve the perception amdidence of market to
media and public interest. It should be able teloge the unnecessary capital
injection too. Capital injection due to new busmegain should be acceptable
but reflect in model.

5. The model should also be able to track any anowfatpmpany’s financial
health. Monitoring mechanism and action requiregkeisessary.



6. Model, which requires cash flow projection from le@ompany in industry, is
imperative to have following issues being ready

a. Appointed actuary who can underpin judgment in agxion
(mortality, morbidity, operating expense, persisigrearning rate,
discount rate) of cash flow projection.

b. Definition of Risk free rate might be adopted, &neih need to be
articulate and accessible.

Reasonable in frequency of marked-to-market

d. Software and implementation of each company inramgenerate
rational results.

7. Model, which requires fair value concept to be @addpn industry, is
imperative to have following issue being ready.

a. Accounts team for cooperation on balance sheesit&ood
reconciliation of financial report. Assessmentrapact by running
projection.

b. Handling the fluctuation and interpretation of dugp
Definition of risk free rate is crucial.

d. Definition of admitted asset to identify surplussislinevitable to have
an issue to define illiquid asset in market valasi$.

e. Accounting practice to book the bond as tradingwailable for sales.

f. Identification of major source of solvency margin.

8. The ideal model should encourage diversificatidaasf

a. Diversify in product level.

b. Diversify in the company level.

c. Diversify among countries and affiliates.

9. The ideal model should encourage natural hedgimpgaduct design.

a. Mortality and morbidity risk, such as acceleratedlth product

b. Lapse and surrender charge

c. Investment margin and mortality margin

10.The advanced model should provide interactive betvassumptions.
Dynamic lapse is the interactive between lapseassemption and interest
rate (or crediting rate for Universal Life)



Apparently, simple factor with fixed percentagetioproducts is not able to reflect

appropriate risk charged to the company anymoreléMelop the risk-based capital

model or solvency margin requirement for Life Iresure Company in Thailand, the

following observations are justified.

Rudimentary establishments for Thai industry

Most advanced risk-based model such as solvermydtonomic capital is the ideal

model for Thai industry to aim in the long run.drder to do that, rudimentary

establishments are recommended to implement inimtdastry to be ready.

1.

3.

Cash flow projection: each company will have toedtensive cash flow
projection to generate market economic capitalrasrdmarket economic
capital. Assumption, data availability, system, &adhan capital are
imperative to make things success.

Definition of risk free rate: risk free rate is cral factor. It is upon whether
the industry can bear the fluctuating result fréma tnodel. The risk free rate
can use the solvency Il definition. Specific defom can be defined to
ameliorate the fluctuation of the result, such mg&ore model which use the
average rolling rate of risk free rate. Governnimorid can be adopted if there
is liquidity issue of fixed income in the markebrH hailand, the author
observes that the fixed income market is still tediand illiquid from time to
time. Moreover, extrapolation of risk free ratéhs issue that the author
concerns as well because most of product in Thailsutraditional
endowment product, which somehow guarantees mare3f years.
Actuarial assumption and actuarial judgment: treaiagptions of each cash
flow item have to be made and reviewed by actuamynfboth private
company and regulator. Actuarial auditor shoulddasly to support the
assumption review. Assumptions of each parametéjuatgment from
actuary to formulate the shocking up/down reswdt@aucial and inevitable.
Not only the credibility and accuracy of data migteate a great deal of
difficulties to achieve a reasonable result, babdhe reconciliation and

accessibility of data might not be completely aaalié in small company.



4. Concept to deal with participating contract: dividedeclaration in Thailand is
different from other countries. The policyholdepektation is more sensitive
than others as well.

5. Influence from management: it is crucial to engbeg management will not
have an influence into the result of the compangmtine model changes from
“rule” to “principle” basis. Actuarial judgment shlal not be influent from
management. The regulation body can help to enbar®cal actuarial
profession.

6. Appointed actuary: since there will be a lot ofuaetal judgment, appointed
actuary should exist in the industry. Like UK, ré&gar can assign the
responsibility of appointed actuary to endorsertappropriateness.

7. Number of actuary in the industry: to implement aisé this model, a lot of
actuarial works will overwhelm. While supply of Elactuarial students from
the industry cannot increase in fortnight, the dednaf actuary from other
countries might be surging which spontaneouslyease the cost of
implementation.

8. Sudden change from book value of fixed income tdketavalue of fixed
income: fixed income in the market should be ligabugh to use trading or
available for sales method. It is fair to say thahould be consistent to other
industries in local market as well.

9. System and software implementation: Not only isdbst of tools concerned,
the human capital is necessary in this area.

10. Perception from the industry (e.g. local mediaaldmancial analyst, foreign
investors) and cost of implementation to achiewealdarget surplus
comparing to other industries (e.g. banks, broletrs): local and foreign
analyst should be educated and able to interpeetetsult.

11.Technical advice, monitoring, and interpretaticonirregulator: regulator will
need each company to dry run and test the restiltegune the model to be
appropriate in local industry. The company expazct®ceive a piece of
advice while it is imperative for regulator to irgeet the result from each
company. The mechanism and regulatory action shmeilestablished to
ameliorate the shortage of surplus, if any, indbmpany. Additionally, the
regulators will also have to monitoring and makestification, which



requires considerable resource and expertise fegulators, to each company

projection model.

Solvency Il or economic capital might be a longriemplementation plan in Thai
industry. Each company will have to do extensiveash flow production to general
market economic capital and non-market economidalap

In the end, it is fair to point out that the behefisuch complicated model might not
be worth doing for small company. The author sutggadopting wait-and-see
strategy for the implementation of solvency lltte meantime, the industry should
cultivate the solvency Il and economic capital @ptcand target to implement it in
next 8 — 10 years. Understanding of advantage madivantage of solvency Il and
economic capital is necessary.

More risk-based model (e.g. Singapore or Malaysiaislel) also mainly need cash
flow project. GPV method is necessary to be wehlgshed in order to implement
this. It is recommended to adopt this when evelgvent parties in industry is ready
to implement and understand fair value concept.ad@mptly, with corroboration from
private company and regulators, considerable eispeand technical advice are
essential and required from actuary in both sid@ibs. statutory reserve using
modified net level premium method is suggestechimge under this model.

However, the industry needs to assess the impactdo change.

For factor derivation style (e.g. Indonesia or WBZs model), it is highly
recommended that the solvency margin in Thailamadilshbe at least adopted into
this standard. Not only it is simple and easy fawdate in both product level and
portfolio level, but also it has low cost to deraed implement. Basically, it needs to
define type of risk, stratify product categorieslect all exposure, and then generate
risk factor in each set. This can be flexibly pemied periodically (e.g. biannually)
Investment strategy, including ALM and asset maq ceflect the amount of required
capital which suffices the main objective of solegmargin. Different product type
can have different factor and it is one fit alltt@cfor each product type category.
Although this model may not be able to capturecitvaplicated securities and off



balance sheet very well, it is still moderately laggble to Thai industry as a matter of
fact that hedging vehicles such as options in &ndlilis not well developed at this
stage.

Conclusion

Performance versus complexity and data availabiktgus data quality are the main
important tradeoffs that should be addressed. Rrally, a more complex model
would have a higher level of performance, but thipglexity may make it more time
consuming and less understandable. Other fact@snsider when choosing between
the models are 1) how easy the model is to undets®) how robust the model is
when new data is added into the analysis, ande3jiitie to calibrate and recalibrate
the model. It is recommended that back testingeamséssment will help in choosing
and calibrating the appropriate models.

Hybrid between factor derivation style (Indonesid &S) and more risk based model
(Singapore and Malaysia) might be the most holegproach for local industry at
this moment. In the meantime, the industry shoeldutly aware of the development
of solvency Il (which will be implemented in next % years (e.g. 2011)) and
concurrently develop the rudimentary solvency dhfiework as well as human capital
in industry in further steps.

For short and middle term solution, the industryldaonsider using model of factor
derivation style providing by regulators. The regats can provide the guidance or
basis to the industry and request the companylimguhe appropriate factors that
they believe it is well-suitable for their companidfter extensive study and dry run,
the regulator can propose the factors to induéitrg.also strongly recommended that
asset risk, liability risk, and interest rate redlould adopt the method and exposure
(driver) of S&P’s and Indonesia as aforementioneala. It is extremely crucial to
note that statutory reserve can be the exposurastet risk and interest rate risk and
net amount at risk should be the exposure of ligtyikk.



Foreign currency risk and reinsurance risk areotitstanding point whether the
industry would like to adopt or not. From the auth@oint of view, it is upon how
asset and liability expose to currency risk. If itneestment regulations are limited for
the local investment instruments only and if theurance company writes the
contract in only local currency only, the foreigmm@ncy risk might not be necessary.
So far, from the observation of Thai market, foneagirrency risk might be minimal

in Thai insurance company.

In addition, the author would suggest the indusirgursue one of the following

alternatives to pad up the gap between factor manldimore risk based model.
1. Dynamic solvency testing (DST) and financial coiahiél report (FCR)
2. GPV method on some type of risk, such as inteegstrisk.
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