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Agenda *:

= Financial sector failures and major losses

= Solvency Il — a risk-based capital regime for
European insurers

= Expanding the role of actuaries in risk
management
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USA: the credit crunch

= Exposure (direct and indirect
to sub-prime mortgages has
so far caused $120bn of
losses for banks worldwide,
and it is predicted that the
total could reach $400bn

= Many large banks have had
to seek additional capital,
mainly from SWFs, to
maintain ratings

= QOver 2,000 rating
downgrades of Collateralised
Debt Obligations since 1
January 2008

Citi secures further $14bn

Bulk of the money to
come from China
Capital-raising effort
second in two months
By Henny Sender in New York
Citigroup is putting the final
touches to its second major
capital-raising effort in as many
months, seeking up to $ldbn
(£7bn) from Chinese, Kuwaiti and

public market {nvestors, people
familiar with the negotiations

say.

Under the proposal being dis-
cussed, the bulk of the money -
about $9bn - would come from
China. The Kuwait Investment
Authority would contribute

about §1bn, while 82bn to $4bn
would be raised through a publie
placement of shares. The formula
is still being adjusted and there
could be last-minute changes, the
people involved say.

The deal underscores the depth
of the problems faced by big
banks, which suffered heavy
losses in the US subprime mort-
gage crisis. It would follow an
injection of $7.6bn into Citigroup
by the Abu Dhabi Investment
Authority in late November,

“The second round is going
very well, because Citi is seen as
US Ine,” says the regional head
of a US investment bank in the
Middle East. Citi declined to
comment.

As more US financial institu.
tions raise capital from foreign

Tffort to shore up.
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sources, largely from soverelgn
woalth funds, there is also a
@rowing debate about the poten-
tial domestic political reaction,
particularly during a presidential
election year.

The deal would mark the first
time that the KIA has invested in
an afling US financial institution,
KIA, which Is known as a con-
servative investor, is taking a
portfolio approach to the US
financlal crisis, looking to buy
small stakes in many troubled
financial firms rather than
putting a large chunk of money
in one bank.

Staff at the KIA could not be
reached for comment.

The deal highlights China's
growing importance as

an
exporter of capital. The Chinese

() gll |
bail-out

o o v

government has emphasised a
poliey of investing abroad to
keep the ample lquidity in China
from feeding a bubble in shares
and property

“They want to recycle money as
there is toa much in China,” says
Fred Hu, a China-based managing
director at Goldman Sachs,
“oca capital contrals, only
the government can take the
money and put It offshore.”

‘The Chinese party in the Citi
group deal is probably a bank
such as the Industrial and Com-
mercial Bank of China, or China
Development Bank, or an invest-
ment arm of the government,
However, the distinetion between
government and quasi-private
money is often blurred in China.

Potential Chinese investors

also inelude China Investmont |
Corporation, which has boen |
mandated by the government to
invest China's  burgeoning
reserves abroad and recently
injected $5bn to Morgan Stanley.

China's State Administration
of Foreign Exchange, or Safe,
algo invests directly offshore,
The Development Bank of China,
which is not listed, has taken
dtakes In financial institutions
such as Barclays, ICBC is a listed
company, which is supposed to
bo managed in the interests of its
shareholders, which Inelude the
government.

Citi's capitalraising structure
differs from the first round. That
involved a complex seeurity that
converts into Citi shares and
pays an 11 per cent coupon,
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CDOs — how they work (1)
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CDOs — how they work (2)
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UK: Northern Rock

= Northern Rock is a UK mortgage
lender which relied heavily on
wholesale markets for funding

= |In September 2007 a severe
liquidity squeeze caused by the sub-
prime crisis led the bank to seek
emergency funding from the Bank of
England

= News of this caused a run on the
bank until the UK government
stepped in to guarantee deposits

= The bank is now for sale; the sale
terms envisage that the UK
government will continue to provide
£28bn of funding

northern
rock

Rock sale less than even chance
Government steps up  REZ OV RNy 7 g
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USA: Goldman Sachs

= In arare unplanned investor call, the bank revealed that a flagship
global equity fund had lost over 30 per cent of its value in a week
because of problems with its trading strategies created by
computer models. In particular, the computers had failed to foresee
recent market movements to such a degree that they labelled them
a “25-standard deviation event” — something that only happens
once every 100,000 years or more.

= “We are seeing things that were 25-standard deviation events,
sfef\_/eral days in a row,” said David Viniar, Goldman'’s chief financial
officer.

= “People say these are one-in-a-100,000-years events but they
seem to happen every year,” says Satyajit Das, a consultant to
hedge funds and investment banks. “This episode should make
people ask questions about models — | think it could lead to a real
reassessment.”
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Monoline insurers

WISPOM IN ACTION™

= Monolines are insurers which guarantee or “wrap” bonds
Issued by weaker institutions, to improve their credit rating and
thereby reduce borrowing costs

= Exposure to mortgage-backed securities is threatening the
AAA credit rating of some monolines, leading to potential
downgrades of the bonds they have guaranteed

= Banks are putting together a rescue package to recapitalise the
monolines

Banks act over monoline crisis

Citigroup and Barclays
in move to boost Ambac
Other bond insurers
may also be bailed out
By David Wighton,

Aline van Duyn and
Henny Sender in New York
and Peter Thal Larsen in London

Leading US and European hanks
are joining forces to find solu-
tions to the crisis among US
bond insurers, whose problems
threaten to exacerbate the
impact of the credit squeeze.
One group of banks, including

Citigroup and Barclays, is exam-
ining options for supporting
Ambac Financial, one of the lead-
ing monoline insurers. Separate
teams are working with other
bond insurers, according to peo-
ple close to the process.

The moves come after efforts
by Eric Dinallo, New York state
insurance superintendent, to per-
suade the banks to back an
industry-wide bail-out for the
beleaguered guarantors.

John Thain, chief executive of
Merrill Lynch, told the Financial
Times that such an industry-wide
solution would be “hard to get”
given the banks' different expo-
sures to the credit insurers. But

Mr Dinallo’'s initiative has
spurred the banks to look at sup-
porting the insurers on an indi-
vidual basis.

Moody's Investors Service and
Standard & Poor's, the biggest
credit rating agencies, have
warned that they may cut the
triple-A ratings of Ambae and
MBIA. This would force banks to
make further writedowns or pro-
vide more capital against invest-
ments insured by the guarantors,

At roup of banks looking at
supporting Ambae includes Citi-
chovia, Barclays, Royal
otland, Société Géne-

Paribas, UBS and
. The group is being

advised by Greenhill while Credit
Suisse is advising Ambac.

Ambae, which has been
stripped of its triple-A rating by
Fitch, needs to raise $1bn,
according to analysts. Uncer-
tainty about whether Ambac and
MBIA can find new capital in
time to avoid losing their triple-A
ratings has weighed on senti-
ment in the equity markets.

A report this week by Oppen-
heimer said extra writedowns for
banks following credit ratings
could range for 840bn to §70bn.

Time is mmning out for the
bond insurers. Moody’s said this
week it would complete a review
of the bond insurance industry

by late February as it tries fo
determine how much more capl
tal bond insurers need to account
for rising losses from subprimg
mortgage securities.

Shares in the bond insure
rose yesterday on the news thal
banks were considering injecting
cash into Ambac, first reporte
by CNBC.

By the close in New Yorl
Ambac was up 134 per cent
$13.20, and MBIA was up 5.55 péi
cent to $16.36. i

Both companies have se
their share prices fall by nearl
0 per cent in the past 12 mon

-

www.ft.com/monolines
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France: Societée Générale °s

= Futures trader Jérome Kerviel built up €50bn
exposure to world equity markets by creating a
fictitious offsetting portfolio and bypassing control
systems

= By the time the exposure had been closed out,
losses of €4.9bn had been incurred

£3.6bn rogue SOCIETE
‘behind crash’ CENERALE
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UK: Equitable Life *

= World’s oldest mutual life
assurer — founded 1762

= |nvented participating life
Insurance

= Ran into serious financial
difficulties in 2000 as a
result of generous
guarantees and falling
interest rates, exacerbated
by loss of court case

= (Closed to new business, but

_ Dr William Morgan
has remained solvent (Chief Actuary 1775 — 1830)
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Canada: Confederation Life e

Largest life insurance
company failure in North
America

Started 1990s with 75% of
assets in real estate and
mortgages

S&P downgraded from A+
to BBB+ one week before
liguidators took over in
August 1994, having been
AAA until January 1992

Who
Killed
Confederation
Life?

The Inside Story

E WORRIED Al
TRY MUST RE. NEWMAN
]

AUTHOR OF RISKY BUSINESS AND THE LAST BEST HOPE
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Australia: HIH @’h) :

= Australia’s second largest P&C
insurer

= Became insolvent in March 2001

= Losses up to $5.3 bn — Australia’s
largest ever corporate collapse

= Multiple causes including culture/
uncontrolled expansion/
underpricing/ inadequate reserves/
weak auditors

= Directors jailed for fraud/insider
dealing

Former HIH CEO Ray Williams
on his release from jail
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UK: Independent Insurance *:

Major UK P&C insurer

Grew rapidly after formation
in 1986 and was listed in
1993

Became insolvent in 2001
after company revealed
large numbers of claims
that had been concealed

CEO Michael Bright jailed
for 7 years in 2007
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USA: Long Term Capital Management | °:

= Hedge fund used
sophisticated models to exploit ROGER LOWENSIEIN

expected narrowing of credit w H E N

spreads between AAA and low o0 it s o1 ok

grade bonds
= Failed spectacularly when E N l U 3

[ .-.-llr Hj |1I||-I. CHEATI B

Russian debt crisis caused A TRILLISN B41LAR HDLI

spreads to widen suddenly FAI LEB}
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Japan: benefits cut to facilitate

Between 1976 and 1993,
individual life policies typically £
guaranteed accumulation rates of
around 5.5% per annum

Interest rates fell sharply in late
1990s and exposed guarantees

Seven life companies became
insolvent between 1997 and 2001,
but were restructured and sold
without ceasing trading
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Japan: restructuring approach

= Assets marked to
market

= Reserves zillmerised

= Reserve haircut of up to
10%
= Benefits recalculated at

lower prospective
guaranteed rates

= Moratorium surrender
charge imposed

Old name

New name

Nissan Mutual

Aoba Life

Toho Mutual GE Edison Life
Daihyaku Manulife
Mutual Century
Taisho Life Azami Life
Chiyoda Mutual | AlG Star Life

Kydei Life

Gibraltar Life

Tokyo Mutual

T&D Financial
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Asia: other problems $:

= 6 companies in Korea failed
between 1998 and 2000 as a result T I
of high guarantees/ falling interest L
rates

= Major losses arose in Taiwan on
health policies because of rising
claim costs

= Concerns over critical illness claims . = "8 G e
experience e Rl ol Ay
= Guaranteed surrender values may N e e
cause problems if stochastic . ISR O
valuation approach required
= China Pacific — high growth/ low
margin products/ negative spreads
O
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Jamaica: banks and insurers fail oo

In 1995, short term interest rates
in Jamaica reached 50% p.a.

Most bank and insurance
products were deposit-like, but
funds were invested in illiquid
assets, particularly real estate
developments

Companies approached
government in 1996 and were
bailed out at a cost of 40% of
GDP

o
k.
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What went wrong? — a summary

Market | Credit Liquidity | Insurance | Operational | Group

Confederation
Life

Equitable Life

Independent

LTCM

Northern
Rock

Japan

Jamaica
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Agenda *:

= Financial sector failures and major losses

= Solvency Il — a risk-based capital regime for
European insurers

= Expanding the role of actuaries in risk
management
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Solvency Il reform in the EU *:

Eiﬁk-based regulatory framework for all insurers based in

Harmonise standards across the EU to create level
playing field

Moving to a single lead supervisor in Europe for large
groups

Framework Directive finalised in 2007

Impact studies being used to refine methodology

Due for implementation in 2012

Some regulators already adopting risk-based framework
in advance, e.g. FSA (UK), BPV (Switzerland),
Finansinspektionen (Sweden)

Solvency IT will significantly change the insurance solvency

system in Europe, and may influence developments elsewhere

The Actuarial Profession
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Solvency lI: 3 Pillar Framework

= Pillar 1: Asset and liability valuation
standards; Minimum Capital Requirement;
Solvency Capital Requirement

= Pillar 2: Supervisory Review Process

= Pillar 3: enhanced public disclosure and
confidential supervisory reporting

The Actuarial Profession
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Solvency Il framework o

Best estimate liability

Includes discretionary as well as
Market value guaranteed payments

of assets Term structure of discount rates

Management/policyholder actions
Stochastic modelling of options

Best and guarantees/replicating
estimate portfolio approach
liability

The Actuarial Profession
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Solvency Il framework o

Risk margin (for non-
hedgeable risks only)

Market val Cost of capital approach — based
(a); aess"eats”e on assumption that minimum
. . resources to achieve viable run-
Risk margin off will include the cost to the
buyer of holding solvency capital
for the business

Best
estimate
liability

The Actuarial Profession
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Solvency Il framework o

Minimum capital requirement

Calculated using simple factor-

of assets . o .
Risk margin | Subject to minimum denominated
in euros
Minimum resources below which
Best intensive regulatory intervention
estimate required
liability
L
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Solvency Il framework o

Solvency capital requirement

SCR
Market value | [ (o™ Standard approach or internal
of assets model approach
Risk margin | A qregation using correlation
matrices
Best
estimate
liability

The Actuarial Profession
making financial sensa of the future



Solvency lI: Structure of the SCR

| | ]

ML, — Mk, — Health Life, ., =
ML, l__ Mkt — Healthg, L Life,,. Life,,, —
4 Mk, — Healthye - LilEuP Life_,

Mkt . —— Mk, L Lifey, Life,,, —
—— Mk, = adjustment for the risk-mitigating

effect of future profit sharing

The Actuarial Profession
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Internal model

Collect
data

|dentify = Classify = Quantify = Set capital

material risk risk requirements
risks » Market j f .
- Liquidity ~ Actions -
e |nsurance 1o <lllllll'|
- Operational  reduce
* Giroup  risk
N
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Risk based capital requirement

= Based on a 99.5% confidence level over one year that assets
will be equal or greater than liabilities

Mean
Std Deviation

e

VaR
99.5!" percentile Tail VaR

// (average VaR in tail)

The Actuarial Profession
making financial sense of tha tutura



YY)
T
0000
o000
Calculating risk-based capital requirements 444
o0
1. Calculate R:EEE £m £m
base Assets 1200 2. Recalculate 1000
balance biliti base balance
I Liabilities 1000 GSh a an Liabilities 840
EE Surplus 200 sheet In
scenarios to Surplus 160
get capital .
. Capital
_ B for each risk _ P
Correlation Matrix Equity 40
Eq Int.  Prop. Cred Eqvl Mot Lps  Op Interest 10
Equity 1.0 -0.2 0.5 0.5 0.7 0.0 -0.5 0.6
3. Apply Int. 02 1.0 -0.1 0.3 0.0 0.0 01 -01 Property 5
aggr'egaﬂon Prop 05  -04 10 02 05 00 00 02 Credit 5
Credit 0.5 0.3 0.2 1.0 0.0 0.0 0.0 0.2 H
for‘mUIa Eq vol 0.7 0.0 0.5 0.0 1.0 0.0 -0.4 0.5 EqUItyVO| 1 0
Mort 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 Mortallty 5
Lapse -0.5 0.1 0.0 0.0 -0.4 0.0 1.0 0.0 Lapse 1 0
Op 0.6 -0.1 0.2 0.2 0.5 0.0 0.0 1.0 .
Operational 15
ica=\[3c:+Y pcc, ——~——  Total 100
N
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Risk aggregation

= The most common approach is to:
= Derive 99.5! percentile stress for each risk

= Calculate 99.5" percentile capital required for
each risk separately

g Aggregate to derive total capital requwed
using a "correlation matrix formula" approach

= Adjust as necessary for any weaknesses in
approach
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000
o000
o000
00
( X J
o
The correlation matrix
Capital (C,) Equ. Int Prop. Cred Eqvl Mort Lps Op
Equity 40  Equity 1.0 -0.2 0.5 0.5 0.7 00 -05 06
Interest 10 Int. 02 1.0 -0.1 0.3 0.0 0.0 0.1  -0.1
Property 5 Prop 0.5 -0.1 1.0 0.2 0.5 0.0 0.0 0.2
Credit 5  Credit 05 0.3 0.2 1.0 0.0 0.0 0.0 0.2
Equity imp. vol 10  Eqvol 0.7 0.0 0.5 0.0 1.0 00 -04 05
Mortality 5 Mort 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Lapse 10 Lapse 0.5 0.1 0.0 0.0 -04 0.0 1.0 0.0
Operational 15  Op 0.6 -0.1 0.2 0.2 0.5 0.0 0.0 1.0
Total 100
e _ ; B
Aggregate capital figure —\/Z Cl+> p,C,C, =59
Square root of sum of squares = /Z c: =47
L

Warning: correlations for example only
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( X X )
0000
0000
H
Solvency Il framework e
Adjusted SCR
it Adjusted SCR
SCR
Market value | |77 MCR | SCR may be increased by
of assets regulator if necessary
Risk margin
Best
estimate
liability
L
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000
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Solvency Il framework :
Free
capital
| Adjusted SCR
SCR
Market value MCR """
of assets
Risk margin
Best
estimate
liability
[
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Potential shortcomings of risk-based | :::
capital models

= |nadequate data to assess

loss distributions
7
= Wishful thinking/choosing -=<-\\\‘{'§'7{/»=
“affordable” assumptions

= Modelling tail behaviour

= Reliance on past as a guide
to the future

= Capturing new types of risk

= Results distorted by
simplifications
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Agenda *:

= Financial sector failures and major losses

= Solvency Il — a risk-based capital regime for
European insurers

= Expanding the role of actuaries in risk
management
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The role of actuaries -

= Rigorous analysis of data

= Improved modelling to understand dynamics
of business

= Development of “killer” scenarios and
recalibration of correlations in the tails

= Standing back, questioning and challenging
= Clear communication to the decision-makers

Applies to all financial institutions, not just insurance companies
0
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Views of one UK politician 4

“If we want to avoid these\
kinds of shocks in the future

then we must empower
actuaries to ensure that all
boards of directors are fully

acquainted with the

doomsday scenario that

could be around the corney

/ “The only way...is to \

strengthen stress testing
and build effective risk
management plans.
Actuaries have the skills,
experience and expertise to

fulfil this critical role.”

The Actuarial Profession
making financial sense of the future

John
Greenway MP




What is the profession doing to help? | *¢

Developing qualifications in
Enterprise Risk Management

= CERA

= Planned global qualification
Greater prominence in
education syllabus generally

Researching new techniques
and refining existing ones

Positioning actuaries as the
natural choice for complex risk
quantification work
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Actuaries as risk

managers
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Nick Dumbreck |eeee
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