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1) @z iEsit* /2 Traditional Deterministic Approach
— Static estimates are used:

# Policies x Premium x (1-Combined Ratio) = Operating Profit

re. 10,000 x $20,000 x  (1- 90%)

$20m
12,000 x $20,000 x  (1-105%)

-$12m

2) #4747 ;2 DFA (Stochastic) Approach

— Distributions around the above elements are modeled to generate
a range of outcomes as the elements are combined.

ie. [N x LA xa-ID ) =

10,000 $20,000 90% $20m
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"% e Stochastic Simulation

Trials

PROBABILITY

u/w
RESULT

AWBENFIELD



"E 1% Stochastic Simulation ()

Mean = 20m

PROBABILITY

U/w
RESULT

20m
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"E 1% Stochastic Simulation ()

Mean = 20m
Standard Deviation = 5m

PROBABILITY

U/w
RESULT

15m 25m
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"E 1% Stochastic Simulation ()

Mean = 20m
Standard Deviation = 5m
99th %ile Value at Risk (VaR) = -4m

-4m
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"E 1% Stochastic Simulation ()

Mean = 20m
Standard Deviation = 5m

99th %ile Value at Risk (VaR) = -4m
P(<0m)=3%
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Rules of Risk Management for Insurance Industry
(R ERIEEEE T

* Negative Uncertainties
LS X Py L b
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Traditional method of

would be difficult not fit-in the above requirement
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And more difficulties are ...
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Risk is uncertainty

> @ #é; must to integrate Risk measurement for both:

cross lines, and

across the enterprise
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“Deterministic Approach”
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P AR e E T AT R (5)

BFEY £ ¥ % B " must to judge the interactions between risks and rewards
?T i X M 3iT % Adequate Capital (AC) evaluation
- R R = ? 7]\_& X2 2t -,-r must to calculate AC within time limit

- B )3"41 % F “’é é‘J‘F 7"& i—i‘ Z_ ngi must to understand the impact on AC against business strategies

- TRE ‘Ei‘./?'f‘"ﬁ'“ AE VB B op AR SR ’F 1% ie * 3% 4] should develop techniques of

quantifying Economic Capital (EC) and mechanisms of assessing his own risks and solvency capability
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b % F6 %

- the tool can integrate the Market Risk, Credit Risk, Operational Risk,
Matching

Risk Categories

Insurance Risk and Asset Liability
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=l=] =]
|Z£] Eile Edit View Study Model Simulations Results Tools Help ==l <]
N T R D[S SRR @(EmeS -8 B f@dm N r &2 @ e
= ABC Insurance Company | e £5G | e m2 | | | Capital Alocation | | |Inputs | | | Inputs: EsG | | |Output: Cats | | Output: Stat Exhibits |
. . [ @ Q[T & = viewna Modsl Root
—— Economic Capital Model e e s
= - =10 ABC Insurance Company =]
to Consclidation =@ Arnnotation
ABC Insurance Co. e
& Annotation
Workers Comp | Arnctation(2)
to Consclidation Arnotation(3]
- Firm Reports
Aute Physical - = Entity In Master Portfolic
= = = £ — Mominal Interest
to Consclidaticn » Business E"t“_}( {0 Others
Consclidation E | 2D Tax Exempt Bonds
= T {0 Taxable Bonds
Auto Llﬂhlllt}l’ - I Transactions Financial Reporting  BE In E:I—&E:l Auta
idati =1- Business Entity
to Consoli L.=.1] Intra-Year Investrments 1) Dot Evsbs
= = G- Corelation
= Nominal Interest {3 =1 & Credit Risk
Med Malpractice - PR S s e | D Credit Risk moded P
1o Consolidation L= S RS -1 Economic Maodel
E-D Energy
=@ Firm Reports
———— Asset Model - - Group Reinsurance
Credit Risk model - I 'P‘ Lo T -0 L iahilibe =l
e e, ——
EHE AR | =
Custom Components
i Standard Components
[ Correlation | 2

[ Cat Events « |

Lel |

= Entity Year
| Group Reinsurance | . . N
B = = & =
= Initial Runoff Line OF Loss Loss Packager Message
[ Economic Model - | Businsss Packager
: ) —
S 2 2B o D
i Premium Profit Loss Reserves Risk Profile Surplus Mote
| Risk Measures "'I Packager Reporter Manager =
< T3]
r Credit Risklll _ r—
;l_l Meta Compenents
|For Help, press F1

=3

Business

13
B
B

Cat Event By

HE

CatLoss

2@;

Firm Reports

Wisan] | @ & = 2 = (= (S &

| | 5] tnbosx... | =3 3:whil... | B reme... | i Emaili... | i Reme... | d Emaii... | oD winzi... |[[5F Reme. - Reins... I Jl'f'

o
100% | ||O] @) =2 e 3@ B B n10Pm

AMBENFIELD




b '& 7% Risk Assessment

" R E I E RSP b 'E T E performing “quantitative approach” to “Risk Assessment”
- BEd Fr T REELSITZ CDFA T EF LR "ﬁ;f%ﬁi%—i)k " B

By Monte Carol simulation, ReMetrica catches parameters of risk indexes from numerical analysis results

i "'-;'* A ’}’?iﬁil}ﬁ? 3 Ii:a B & «]}%] ’f%i— » der A great number of outputs can be risk indexes, e.g.
¢ ERE- B GEFA C 2ERGOFL PRITE B E 2ERpd o

max gross/net loss per year, annual losses, underwriting result, reserves shortfall ------ etc.

c ¥ B Jf%—f? * 5 f;ﬁ_P\ iE f‘fb‘é"‘ 2}& v e More than 20 parameter are imbedded in, e.g.
¢ LB CREL CRRE S B RE
Mean, Standard Deviation, VaR and TVaR etc.

P — >R, — Mean

Probability distribution of losses

VaR (99.5t percentile)

Tail-VaR (99.5% percentile)
7 average of losses in the shaded area
Loss

o

Adverse scenario (ruin) happens

with a total 0.5%% probability
AWBEN FIELD

Mean, 200# VAR £ 200+« TVAR F
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# f P13 4 +7 DFA = Dynamic Financial Analysis
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Exposures Simulated Reinsurance Financial
Losses Structure Result

il J\_

Output key statistics
to assist decision making

Premium, Total Sum Attritional, Large and/or Quota Share, Surplus
Insured, Expanses etc. Catastrophe Losses etc. and/or XL treaties etc.

" £FFETE97F MArF]F h2 5 DFA?
— o m DFA
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Company Data
° Risk Locations ° Lines of Business ° Number of Claims
° Sums Insured ° Number of Risks ° Loss Amounts
° Construction Materials ° Premiums by Band ° Payout Patterns
° Age of Construction ) Limit/Deductible Profiles ° Large Claims
Exposure Modelling Experience Modelling

Catastrophe Models Non-Cat Simulation Non-Cat Simulation
IF AIR EQE RMS TRM Assumptions Based on Assumptions Based on

Event Loss Tables Company Exposure Company Experience

ReMetrica DFA tool
AMBENFIELD




Exposures

Financial Result

Simulated Losses
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AR R AT

k Line Of Busi

LCE Cut [
Exposure Growth }

Premium Rate }
Exposure }

= /i fd Classes of business
— 2EX L %[ Non-Catastrophe Risks (¢ DFA#c %8 2 4518 )
e Exposures (& its Distribution / Growth Trend / Earning Pattern)
* Premium Rate (& its Distribution/Earning Pattern)

e Expenses
¢ Operating / Acquisition Costs (& its Payment Pattern)

— X I %[& Catastrophe Risks (¥ ¢ X W H A b= FH > & & ~ DFA# &)
e Risk locations (i.e. CRESTA/ZIP/Address)
e Total Sums Insured, Sub-limit, Deductibles

e Construction class, Occupancy and other assumptions
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% FreqUency

“Xu

Simulation

% Aggregate Loss

—

Exceeding Probability Curve
Average loss (M)
Fluctuation/Variation

&iﬁ%Wﬁ

» TETEBR

% Severity

P

.

A & (as-if assumptions)
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FAFTBERE

= Payments made on known claims

+ Case Estimates = Incurred

+ Indexed Inflation since each payment = Inflated
+ Further development of claims = Developed

+ Incurred But Not Reported claims (IBNR)

= Ultimate claim amounts

AMBENFIELD



FAFEDE(F)

= Actuarial triangulation
— Chain ladder

— Bornhuetter-Ferguson

— Projected Case Estimates
— Payments per Claim Finalised in Operational Time
— Etc.

= Need to consider the volatility of results

AMBENFIELD



FAFEDE(F)

= i E 529k Inflation

— Past and future indexation

— Usually based on CPI etc.

" 4e il b % Superimposed Inflation

— Dependent on historic shifts in payment levels

= PLIR Discounting

— The rate at which the company calculates present value of future cash flows

AMBENFIELD
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s R EGLFA N AR AR -
— ¥ B R A fei kY
e CRAFT (Aon Benfield)
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Reinsurance I Financial
Structure ‘ Result
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e Lognormal g w0 |
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P AR AHATA TR ¥ T4 25 2 9 -
Attritional Loss (#ic& % 5 e A1 H - 357 4)

Simulated " Reinsurance I Financial
Losses Structure Result

b Attriticnal Losses -
LOE In Liazzas Clut

Lezzazln  Frequency LogHormal Distribution(2) Y
3'?‘-"@'"'12 Genarate Mumber GetRandamMumber
Acc Date

L' Ointe

TiminE Factar
ALAE

— Large Loss (%ﬁﬁ’* Hehe < A8 - 54

F Large Loss Poisson Distribution
LOE In Lozses D'-l'i Generate Mumber GetRandomMumber
Laszes In Fraquency

Severitg e N z
Loghormal Distribution
Acc Oate
LI Onte

TirninE Factar
ALAE

Genarate Mumber GetRandamMumber

C B R4FA(E KT AR A

+ Cat Event - RMSE F Cat Loss-RMS EGIN
Exvant Clut Exvant In Lass Clut
Get Event Caunt Crarrelation
Carrelation

Accident Date

F Yaar Generat- Cat Ewvent By Year-AlR I Cat Loss-AIR TY -
T'amr Cut faarln Event Ciut Event In Lass Ok
| Accident Date | Carrelatian
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b A i%* (Quota share reinsurance)

Retention: 13%

Net Pre = 100,000
— Retention : 13,000
Re A: 20,000
Re B: 27,000

Re C:40,000 ® Clinet's Retention

M Reinsurer A
If there is a loss = 5,000,000
— Retention : 650,000 ,
Re A : 1,000,000 Reinsurance : 87% W Reinsurer C
Re B: 1,350,000
Re C: 2,000,000

Reinsurer B

» Q/S : premium and loss are allocated proportionally !

AMBENFIELD



‘£ i%*& (Quota share reinsurance)

Reinsurance : 87%

8,000,000

7,000,000

,000,000 -

6,000,000 -

5,000,000 -

0,000 mRe.C

W Re.B

4,000,000 -

HRe. A

H Retention

3,000,000 -

2,000,000 -

Loss 1 Loss 2 Loss 3 Loss 4

Retention:13%
AMBENFIELD
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% ZF £ %*% (Surplus reinsurance)

Retention 1st Line 2nd Line 3rd Line

1L 1L 1L

» Retention=1L , Reinsurance=2L
» Retention=33.33% , Reinsurance=66.66%

Retention 1st Line 2nd Line 3rd Line

<
v

—~ Thereis a risk= 3L
1L

Retention=0.5L , Reinsurance=0L

Retention=100% , Reinsurance=0%

"=

% > - <
—~ —~— —~— Thereis arisk = 0.5L
1L 1L 1L 1L
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A2 2R3 2 £ F'& (Excess of loss reinsurance)

Retention : 2 Reinsurance : 8

if loss
two

O O

P . e ——

AMBENFIELD



AZ FR4p 2 1 %" (Excess of loss reinsurance)

Retention : 2 Reinsurance : 8

if loss
two

Ol O

AWBENFIELD




A2 2R3 2 £ F'& (Excess of loss reinsurance)

if loss
Retention : 2 nine Reinsurance : 8

O O

P e ——

AMBENFIELD



A2 2R3 2 £ F'& (Excess of loss reinsurance)

if loss
Retention : 2 nine Reinsurance : 8

O

e

AMBENFIELD



A2 2R3 2 £ F'& (Excess of loss reinsurance)

if loss
Retention : 2 thirteen Reinsurance : 8

O

e

AMBENFIELD



A2 2R3 2 £ F'& (Excess of loss reinsurance)

if loss
Retention : 2 thirteen Reinsurance : 8

This is my max.
limit

AMBENFIELD



A2 2R3 2 £ F'& (Excess of loss reinsurance)

if loss
Retention : 2 thirteen Reinsurance : 8

Sorry, this is my
max. limit

AMBENFIELD
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K — Rz fR% = 10,000,000
RExE&i8 %k = 10,000,000

10mv
20% 80%
SR ———
/' Premium Allocation = 1:4
_ = Ret Lloss=2m , Ceded Loss=8m

10mv

1 line=2m 4 line = 8w
L e —

BE B O Premium Allocation = 1:4
Ret. Loss=2m , Ceded Loss=8m
10mv
8m XS 2mv
IPPERIE oc: m—

Premium Allocation = ?

mPp Ret. Loss=2m , Ceded Loss=8m

-

Treaty Limit = 10,000,000 ) s

H—EE{RER = 8,000,000
fRExE&#E % = 5,000,000

20% 80%
| B )

Premium Allocation = 1.6m :6.4m = 1:4

mPp Ret. Loss=1.0m , Ceded Loss=4.0m

10mv
1 line=2m 4 line = 8mv |

= T 3

Premium Allocation = 2m:6m = 1:3

mPp Retloss=1.25m , Ceded Loss=3.75m

10mv
S8mv XS 2mv 1

| R 3

Premium Allocation = ?

mp Ret. Loss=2.0m , Ceded Loss=3.0m
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Exposures Simulated " Reinsurance " Financial
Losses S Resuilt
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3
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£ 43
i

'_“.L =% / Ve e -1 Vi - i". P ',:3 /’:_
RN Efe s L RBIPREG Y YRR
ap
" QuotaSharetreaty @ O @ T Surplus treaty +mm  [H;Excess of Loss treaty
+ Rl Manager - Guota Shanel + C2 Rl Manager P | + Apply Cat Rl Programmell
Lin in 1 Linz out 1 Lirein 1 Lire aut 1 Line in 1 Line outi
| Heinﬂuranﬁ | Reinsuran | Fleinsura_rﬁ

Cat XL Frall] Cat XL Layer 1l

Fainsurer

as5es In Fainsurer

Lazzes In

Surplus T ograrm.
" Frata

aln Data Clur

| Ciuztamise
Ciusztomise

Cat XL Layer 2

Fainsurer

Liazses In

Lozzesn Beirsurar

Ciustomise

Cuzstomise

Cat XL Layer 3

Lazzes In Rainsurar

Cuztomise

Reinsurer

Lozzeszn

| Customise Cat XL Layer A0
¢ LazzezIn Fainzurar
Customise
LossezIn Reinzurar -
: Cat XL Layer 5
| Customize ? Laosses In Reinsurer

| Ciuztamise
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Discounted Reporter
+ Buzinesz Entity In Gt Initial Tields

/2

LI RS REE SN ix- A LY
60 1AL E ~ R (EC) & R E - B
he= Y

o ¥ I FiedrH - "ﬁvfé NI RN A B = S
v kg
— “Solvency II” Fair Value

— IFRS

AN 3.0
ENFA 2 ERGENTL  EG
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2 3, > B vz Exposures Simulated
FFEYE b oRIEZ B TR N-&-

Reward Measure — Expected Profits

110

105

100

95

90

85

80

75

70

65

Reinsurance
Structure

BEHd U R aFRRG2 3 % TERSFI DFAGNFRE 3%

FE AW A RERP S ET LR
BBL R ET LR EHE
COMPARE SOLUTIONS
| Ais Lower risk , More
profitable than B
|  Clear Preference!
@
. & ® e ©
0 100 200 300 400 500 600 700 800 900 1,000

Risk Measure - Volatility of Profits

AMBENFIELD



B '% 5 4 Risk Appetite

Mean Profits

1,200

1,000
17 /)
=
.g 800
=
-
E o Short Term
s, Capital Variations
>
M)
§ 200
Z

--100,000 | -80:000 | -60;000 | -40:000‘I -20,000 0 20,000 40,000 60,000 80,000

Profits in thousands
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N

A

No reinsurance

QS50% +Cat XL

D

Risk XL +Cat XL

* Standard deviation

() Medium () Bad
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Hands on - Stochastic Approach

-

Define Build model Simulation Examine
metrics & validation results
¢ Maximise * Parameterisation * Run model * Quantify and
profit understand
* Build ReMetrica * Sensitivity modelled
* Minimise model checks results
volatility
* Model
* Capital reinsurance
measure options

Yo

Compare
reinsurance
options

* Risk and reward
comparisons

* Impact on
capital required

AWBENFIELD
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ReMetrica
Aon Benfield Analytics

ReMetrica® is Aon Benfield’s award-winning dynamic financial analysis (DFA) modeling platform for enterprise risk management and
economic capital modeling.

ReMetrica is the preferred choice of more than 160 of the world’s leading insurers, reinsurers and actuarial consulting firms. ReMetrica’s
powerful modelling capabilities allow firms to:

*Model the full balance sheet and all key risks
*Use this to test a range of different strategies and scenarios for a variety of applications
*Summarize the modeling results with clarity and impact so that management can make effective decisions

With more than 10 years of development, ReMetrica is regularly updated to keep abreast of industry and regulatory changes. The latest
version (version 6) has evolved to help (re)insurers build partial or full internal models to meet the proposed regulatory requirements under
Solvency II.

The enhanced functionality enables actuaries to make building and running models easier and faster, including:
*Super-components that reduce the size of the model to just 5% in some cases, to cut down on the complexity of modelling

*High performance computing (HPC) support for larger models enabling faster run times with sophisticated job management facilities

AMBENFIELD



The ReMetrica Advantage

*Robustness and ease of use. ReMetrica’s visual interface and extensive library of pre-developed insurance, reinsurance and statistical
components allows clients to build sophisticated models without time consuming and costly programming and be confident the logic has
been rigorously tested and validated.

*Speed and versatility. ReMetrica’s standard library of components combined with a highly efficient simulation engine enables users to
rapidly analyze the whole spectrum of risk — whether at business unit, line of business, company or group level. As models are constructed
from discrete building blocks, models can be easily updated to take account of changes in the business or assumptions or to add greater levels
of detail.

*Modeling support services. In-depth technical support and full product training is provided as standard with ReMetrica, and bespoke model
building and auditing consultancy services are available from Aon Benfield and and some of the leading actuarial consulting firms.

The Complete Modeling Tool

*Capital Allocation and Adequacy

*ERM Risk Quantification & Analysis

*Reinsurance Strategy

*Capital Markets Transactions

*Asset & Liability Management

*Portfolio Optimization

*Product Pricing & Planning

*Corporate Structure Analysis, Mergers and Acquisitions
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ReMetrica users — over 100 insurers worldwide

Admiral

ADNIC

AFSC

AGEAS

AG Insurance
Alfa

Aioi Nissay Dowa
American Homes
Ampega
Anadolu

ANPAC

Aras

Argo

ASR

Assurant
Atradius
Banesco

BCAA

Centriq

Chartis

China Pacific
China P&C
Chubb Europe
Cigna Europe
Dexia Insurance
Etana

European Reliance

Farm Bureau
Farmers Ins Group
First Central

Fuji Fire and Marine
GARD

GCEA

Generali

Hanover Group
Harel

Helvetia

Heritage

Hollard

Horace Mann

IAG Re

ICAT

If P&C

Inter Hannover
Island Heritage
Itau Seguros
Jubilee

KGM

Kooperativa
Lexington
Lombard

Lloyd's Corporation
Mannheimer
Marketform

Maxum
Menorah

MSIG Asia
Mutual & Federal
Natixis
Navigators
Nipponkoa
Nisshin

NKSJ Holdings
North of England
Oberoesterreich
Omega

P&V

Peace Hills

Philadelphia Insurance

QBE

Quest
Rheinland
RLI Corp
RMB
Rockhill

SA Meacock
Sagicor
Saikyosairen
Samsung
Santam
Securis

Sentry Insurance
Sogessur

Sompo Japan

Standard Bank Insurance
State Auto

Sunshine

Swiss Life

Swiss National

Telesure

Thelem

Thomas Miller
Topdanmark

Torus Insurance

Tower Hill
Tranquilidade

UNPMF Mutex

Uniqa

Univé

Vienna Insurance Group
Wesfarmers

Westfield

Winterthur AXA

XL Group Worldwide
Zenkyoren

Zurich Financial Services

AMBENFIELD



ReMetrica users — over 40 reinsurers and all leading consultancies

Africa Re Hiscox Deloitte
Alterra [e]] Ernst & Young
ArielRe “PKPMG

Ark Und;mg_';:‘—'
oyd's,.
wait Re
Lancashire
Liberty
Mapfre Re
Milli Re
New Re

Beazley
Best Re
BRIT
Canopius
Catlin
Catalina Re
China Re ng Re
Endurance
E+S Re
Eureko
Flagstone Re
Hannover Re

Tokio Marine Group
Transatlantic Re - /
White Mountains Re

AmBENFIELD



Q&A

Terence Lin | Managing Director

Aon Benfield | Reinsurance

7/F, Lotus Building, No.136 Jen Ai Road, Section 3 | Taipei
t +886227031825 | f+886227085830
terence.lin@aonbenfield.com
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