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Reinsurance: A Tool for Risk Management...

1. Context &
Governance

Avoid  [not accept the risk - e.0. exit the business

Accept |accept the level of risk and take no further action to
minimize it further

Transfer (transfer the isk - &.. to aq@insureDr the capitl

Quanfifcation markets (securitization)

Mitigate |take action to manage risk through natural hedges or
other controls




The Life Reinsurance Space...

Global life and health market share' % LB O s BIE L
within reinsurance segment?
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1 Source: Munich Re Economic Research. Estimates based on life and health net earned premiums as reported in company reports.
2 Segmental share of gross written premium (health reinsurance excluded). 3



Reinsurance vs. Capital Market Solutions...

Reinsurance

Credit sk Will depend on rating of the
reinsurer

Basis risk None - as reinsurance is based on

company’'s actual portfolio

Moral Hazard ~ JPrimary firm may be lax in uw -
reinsurer needs to align interests

Size & Costs Could be done for smaller deals &
on a less costly basis.

Capacity Limited capacity
Price Dependency [Prices may depend on market cycle

LS

Cat bonds avoid credit risk to the
ISSLier

Significant - as insurer pays own
|0sses hut receives payoff on index
Defining ILS on index controls moral
hazard

Need to be of a certain Size to be
economically viable. Costly.
Independent capacity

Limited dependency on insurance
market cycle




The 3 C’s of Relnsurance...

| Motivation is to get reinsurer’s
Iiting service

Motivation is risk tran

—

Motivation is to
iImprove balance sheet
or finance growth




Cession Rates — market maturity & regulation

Impact cession rates

Worldwide cession rates on estimated risk premium?.23
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Premiums
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Cession
rates

Bl ricn B medium

low

} Increasing cession rates in Asia to be expected

'Source: Munich Re

ZNote: In many markets cession rates differ significantly between the various risk types and/or blocks of business (e.g. group v. individual)

3 Note: Figures for Canada and US for individual life only




Cession Rates & Growth Outlook....

i Gulf Co-oparation
CGounail Combinad market share of the
s L laadine twa reinsures
5 o e Tha UK & | has the
raater China . :
a R B High (60% +) hlgrmt CHER SOy mtnas_
. ,E Latin Arnerica Medium [ 50 - 5% ) with ~80% of underhying
= . : : B Low{ <B0%) individual new insurance
3 'éu 20% | Emerging Asia Sauth Africa _ oremiums flowing
Eg - through to reinsurers.
S Australia & N7 The median growth
E % e Con. Europe outbook for indieidual new

100% Europe)
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Source: MMO's Qlobal Life Beinsurance Insights programmes, and ralavant industry statistics by country



US Cession Rates...
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% Reinsured
B AMt Retained
mAMt Reinsured

2002
61.5%
675
1,078

2003
59.7%
705
1,043

2004 2005 2006 2007 2008 2009 2010 2011

56.2% 47.0% 39.9% 36.1% 35.2% 34.2% 30.2% 27.3%
809 952 1,089 1,207 1,212 1,148 1,168 1,229
1,037 844 724 683 653 506 505 461

Life Reinsurance data from the 2011
Munich Re Survey

By David M. Bruggeman



US Life Reinsurance Structures

2011 New Business 2011 In Force

Life Reinsurance data from the 2011
Munich Re Survey

By David M. Bruggeman ®]



The Decomposition of Biometric Risk....

Process Calamity Basis Trend
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Trend Risk — e.g. Longevity Risk

Actual and projected life expectancy at birth, UK Males
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Source: Chns Shaw, Fifty years of Unifed Kingdom national population projections, how accurate have they been?,
Population trends 128, 2007
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Calamity Risk — e.g. Extreme Weather

or Pandemic Risk

Figure 2: Global Risks Landscape 2013

A
4.2
a1
Major systemic financial failure >3 g Fapat
4 . .
Water suppg >3l < Chronic fiscal imbalances Global Risks 2013
Failure of climate change ad; i iti
39 Diffusion of weapons of mass destruction > . & Elghth Edition
o Extreme volatility in energy and agriculture prices >, ‘(R\s\ng greenhouse gas emissions
Food shortage crises >3}
3.8 Global governance failure>Jl Severs income disparity >3l i It
_ K< Ghronic labour market imbalances
3.7 Unsustainable population growth >3l < Failure of diplomatic
Irremediaf poliution SHIR< Reourring = ncgor‘ﬂ'mﬁs‘)'”“o” < Mismanagement of population ageing
- : liquidity religious >- P
a6 Critical systems failure >l < VulInerabili crises fanaticism Persistent extreme weather
Unmanageable inflation or deflation >3] '« Antibiotio- --< Terrorism
. istant 2
Critical fragile states >Z [3'5‘5‘ a Land and waterway
acteria
it < Cyber attacks
3.5 Hard landing of an emerging economy >3l use mismanagement <Oy
K< Pervasive entrenched corruption
Unilateral resource nationalization  IIR< Mineral resource supply
~ vulnerability
3.4 Unforeseen consequences of new Iife science technologies | | BE< Unmanaged migration J< Mismanaged urbanization
Backlash against globalizatio!’ ] < Unforeseen BE< Rising rates of K< Species overexploitation
pe consequences chronic disease
3.3 Unprecedented geophysical destruction of climate B
change mitigation K< Massive incident of data fraud/theft
Massive digital misinformation >Zj
3.2 [F< Entrenched organized crime
) Unforeseen negative > s Prolongex
B <\/ulnerability to  [lE< Militarization of space consequences infrastructure
geomagnetic of regulation neglect
storms
31
Ineffective illicit drug policies >, < Widespread illicit trade
3 Unforeseen consequences >3 K< Failure of intellectual property regime
. of nanotechnology
=1
S
S i 29
£
o
g 2.8 < Proliferation of orbital debris
% N I Economic
-2 4 .
; 2.7 B Environmental
= * 0 B Geopolitical
:f 2.6 N Il Societal
g "y 2 5 & s I Technological
£
- 2.5
1
25 2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4 41 4.2

Likelihood to occur in the next ten years 12

Source: World Economic Forum



Calamity Risk — Mortality Shocks

- natural catastrophes

floods
storms
earthquakes
tsunamis

heat waves & drought
avalanches, etc.

4 man-made disasters
major fires/explosions
aviation disasters

rail disasters
terrorism, etc.

Arabian Sea

Maldiv

India

Indian Ocean

Malaysia
Indonesia

Sumatra

HGURE 3: NEGATWEMORTALITY SHOCKS
DURING THE LAST CENTURY

Year Event Location Deaths
1902 Volcano Martinique 40,000
1908 Earthquake Messina 75,000
1914 Ww1 Worldwide 16,000,000
1918 Flu epidemic ~ Worldwide 20,000,000
1919 Volcano Kelut 5,000
1923 Earthquake Kanto 150,000
1931 Flood China 3,700,000
1939 WW2 Worldwide 50,000,000
1950 Korean War K.orea 5,000,000
1954 Flood Iran 10,000
1965 Vietnam War  Vietnam 3,000,000
1970 Earthquake Peru 50,000
1971 Flood Vietnam 100,000
1976 Earthquake Tangshan 500,000
1984 Chemical plant Bhopal 6,500
1985 Earthquake Mexico City 10,000
19385 Volcano Bogota 25,000
1987 Muclear plant  Chernobyl 8,000
1988 Earthquake Armenia 25,000
1990 Earthquake Gilan, Iran 40,000
1993 India 22,000
1995 Earthquake K.obe 6,500
2001 Earthquake Gujarat 15,000
200 Terrorism New York 3,500

source: REView

152



Calamity Risk — e.g. Pandemic Risk

I H5N1 - Confirmed Cause of Human Deaths
[ H5NT - Confirmed in Birds i
[_1 H5- Confirmed in Birds, N1 not yet Confirmed :

I H5N1 - Confirmed Cause of Human Deaths, g
H5 Confirmed in Birds, N1 not yet Confirmed |

[ 1 No Avian Flu Reported

Source: World Organization for Animal Health and the World Health Organization, as of March 17, 2006

14



Basis Risk — LTC Case Study...
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Basis Risk — LTC US Case Study...




Basis Risk — LTC US Case Study...

Driver  |Sensitivity [Risk _|Problems

Lapse

Active Lives
mortality

Claim recoveries

Disabled Lives
Mortality

Claim expenses
Modeling

EES

Regulation

High
High
High
High

High

High
High
High

Medium

Medium

Medium

Medium

High
High
High

High
?

Hedged
?

Low

Rising?

Lower than expected

Not identified separately

Included with claim recoveries?

Own costs, inflation expectations
Interactions are oversimplified.

Most companies assume earn spread.
Rates lowered, large economic losses.

Rate increases get argued down.
Some regulators may limit rate increases.

157/



Basis Risk — LTC US Case Study...

Products heavily reinsured — but
capacity now limited.

importance of having rates flexibility —
l.e. cannot guarantee LTC premium
rates

lower lapses for lapse supported
products

importance of dementia claims and
dynamics around this (uw; trends; etc.)

importance of mortality assumptions —
for Active & Disabled Lives

market dynamics and competition can
result in irrational behavior

pricing actuaries must be on the same
page as the underwriters & claim
managers

future trends are not to be
underestimated

thus the need for
ElderShield and

The costs can be hefty, ) {
supplementary cover
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Basis Risk — Australian DI Case Study...

Commonwealth bank

... continuing adverse experience in
disability products...

Dec 2011 Profit release

Asteron

... unfavourable disability claims
experience...

Jun 2011 annual report

Munich Re

... reserve strengthening for
Australian disability business of ...

Sept 2011

AMP

... AXA Australian income protection
book was put into loss recognition
with capital losses recognised on
merger...

Dec 2011 Investor report

Hannover

... claims experience from Australian
disability annuity business was
unusual... additional expenditure in
the low-double-digit million euros was
incurred...

Jul 2011 Update 19



Basis Risk — Australian DI Case Study...

U Disability income products have been
popular in Australia

S
Q Individual disability (IDI) covers were m- 5 e“\\\““
popular than Group disability (ese‘\l 6“\9‘ “(3‘“
J Lenientdefinition —worse” a‘-”e“\‘ ‘ea‘?’e «\e«\a S0
O Generous benefit fe~ cx©
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= higbk .
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» e\066
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\ e e _sing NML's and
B \,e“l .iating
U wi1agement
U K .1ce — alignment of interests &

capacity may be limited. 20



Basis Risk — US IDI Survey...

Why Purchase Reinsurance?

100%
92%

90%

80%

70%

60%

50%

40%

30%
20%
10%

0%

Limit or Industry Experience Services
protect from insight with the
financial risks product line

Source: Munich Re America Life 2012 IDI Survey
2k



Process Risk — Large Fac Cases. ..

1 Increased need In
market for capacity

 High Net Worth (HNW)
Market

4 Insurers seeking
capacity from their key
reinsurers

4 Insurers looking for
“one stop shop”

22



Figure 6.4.1. Policy Size: Cause of Death Percentage and Count

Policy Size 2 $100K

Process Risk — High Face Amounts...

Actuaries )

High Face Amount Mortality Study
APRIL 2012
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Paolicy Size
$100KTo $250KTo $500KTo | $1MTo $25MTo  $5M To

Cause of Death <$250K  <%500K <$1M <4$2.5M <§5M <$10M $10M+ Total
Cancer 36.8% 37.3% 36.2% 36.8% 37.9% 40.8%  (42.6%) 36.9%
Cardiovascular 25.4% 23.2% 23.1% 21.9% 21.1% 22.0% 23 4% 24.6%
Respiratory 8.5% 6.6% 5.8% 5.8% 1.8% 7.2% 4 3% 7.8%
Mental & Nenvous 4.4% 4.4% 4.1% 3.8% 4 5% J6% 21% 4.3%
Stroke 3.3% 3.4% 3.4% 3.4% 52% 3% 4.3% 3.3%
Digestive 2.3% 1.8% 1.5% 1.5% 1.3% 1.3% 0.0% 2.1%
Infectious 1.8% 1.5% 1.5% 1.2% 0.9% 0.4% 0.0% 1.7%
Genitounnary 1.3% 1.1% 0.9% 0.9% 0.7% 0.0% 0.0% 1.2%
Childbirth 0.1% 0.0% 0.2% 0.5% 0.9% 0.4% 0.0% 0.1%
Diabetes & Metabolic 0.9% 0.6% 0.6% 0.5% 0.7% 0.0% 0.0% 0.8%
Blood & Immune 0.2% 0.2% 0.2% 0.3% 0.0% 0.4% 0.0% 0.2%
Motor Vehicle Accidents 2.7% 3.5% 4.2% 3.2% 3.1% 1.3% 4.3% 3.0%
Other Accidents 3.5% 5.8% 6.5% 6.9% 7.8% 6.7% 4.3% 4.4%
Suicide 2.7% 4.4% 5.6% 6.2% 5.2% 5.8% 8.5% ) 3.5%
Homicide 0.6% 0.8% 1.2% 1.2% 0.2% 1.8% 0. 0.7%
Other 5.6% 5.6% 5.2% 6.0% 2.7% 49% 6.4% 5.6%
Total Percentage 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%  100.0% | 100.0%
Total Count 56,131 15,945 7,214 3,686 446 223 47 83,692
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Summary — Reinsurance — a tool for risk management...

Process Calamity Basis Trend Total
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