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Agenda

= Top Down Approach to Risk Modelling

= Linking Risk Assessment to Risk Quantification
= Examples — Credit Risk and Aggregation

= The Future (and Current)
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Top Down Approach to Risk Modelling
Topics
= Overview
= Purpose / Why / How
= Uncertainty
= Risk Categorisation
= Main Risk Categories / How Many
= Total Balance Sheet Approach
= Business Plans
= Risk Algorithms
= Risk Aggregation
= What you Have vs What you Need

Tineksinadd Prakovskn
s tun: aares = et




Top Down Approach to Risk Modelling
Overview
= Purpose
= To “ Guesstimate “ an ICA or DFA produced capital result
= How far can one get with a “Back of the Envelope” Approach ?
= Mechanism to Integrate ICA with Risk Mgt and Planning
= Why
= Transparency — Ease of Understanding / Communication
= Enable Third Party Reasonableness Assessment:
= Auditors / Investors / Rating Agencies
= Facilitate Integration within the Decision Making process
= Business Planning in a Practical way
= Mirror some of the Solvency Il Formulaic developments

Top Down Approach to Risk Modelling
Overview
= How
= A Series of 5 x 12-month Capital numbers (99.5%) — 5 years
= Capital Risk Factors
= Capital estimated separately for selected Risk Categories
= 12-month Capital modelling — Company / Industry data
= Using Stochastic, Closed-Form or Scenario approaches
= Projected Capital (> 1 year)
= Capital estimated by Risk Category for each future year
= Projection of P&L, Balance Sheet and Cash-flow Financials
= Application of Capital Risk Factors (as modified) to Financials
= Aggregation
= Allow for Company diversification between risk categories
= Aggregation of Capital by Risk Category for each year
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Top Down Approach to Risk Modelling
Overview




Top Down Approach to Risk Modelling
Uncertainty

= Uncertainty within any Multi-year Modelling:
= Parameter Risk
= Especially when compounding > Dependency Models ?
= Parameter Penalties (Econometrics) — Over parameterisation ?
= Model Risk
= There are many variants before you even consider stochastic
= Stochastic Risk
= Do we get enough outcomes in the tails ?
= Uncertainty increase over time:
= More certainty at 99.5% over 1 year than 98.5% over 3 years
= Little difference unless influences decision now (capital raising)

= More pronounced in the tails ~ Capital loss thresholds
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Top Down Approach to Risk Modelling
Uncertainty
= How often do we get a 12-month Plan right

= Letalone 3 or 5 years ?
= How good were our ‘Best Estimate’ Reserves (12 mths)
= We are better placed to predict year 2 in 12-months

The Most Difficult Challenge is the Time Horizon (> 1 yr)
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Top Down Approach to Risk Modelling
Uncertainty - Samples (50) - Pareto: MLE of o

Alphal

Alpha
g
.
¢
o o
.
.
.
.
.

sample

Tineksinadd Prakovskn
s tun: aares = et




Top Down Approach to Risk Modelling
Uncertainty - Samples (50) - Pareto: Exp Loss
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Top Down Approach to Risk Modelling
Uncertainty - Samples (50) - Pareto: 99%ile Loss
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Top Down Approach to Risk Modelling
Uncertainty - Samples (50) - Pareto: Distribution
PARETO UNCERTAINTY MODEL

No.of Samples
sample Size

PARETO PARAMETERS

a (Shape)
A (Scale)

Percentile] Expected Loss| Loss at 99%le] Alphal

MODEL 30,000 215,443 1.50

Expected 33,323 238,838 152

1% ile| 18,381 81,646 219

5% ile| 20,980 111,351 191

10%le| 22,612 130,468 179

259%le| 25,389 163,028 165

50%le] 31,080 227,044 147

75%le] 37,060 288,629 137

90% ile] 43,459 346,576 1.30

959%le| 53,067 419,872 123

99% le] 84,702 580,602 113




Top Down Approach to Risk Modelling
Total Balance Sheet Approach - Capital
= Assets and Liabilities on a PV Basis (Realistic)
= Assets:
= Invested Assets — Little Change (~ Market Value)
= PV of Reinsurance Assets
= RI Receivables, Rl Recoveries, Losses on Rl share of UPR
= Liabilities:
= Gross Claims Reserves
= Expected Value (~ ‘Best’ Estimate) — Uncertainty ?
= PV of Gross Claims Reserves
= PV of Losses on Gross UPR
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Top Down Approach to Risk Modelling
Business Plan — Projections
= Opening Balance Sheet 31/12/04
= 5-year Projections 2005 - 2010
= UK GAAP Accounts — Planning:
= Insurance P&L — Aggregate / LOB
= Profit and Loss Account
= Balance Sheet
= Cash-flow
= Enhanced Capital Requirement (ECR)
= Ratios - FSA Returns vs UK GAAP Accounts
= Report and Accounts are good information sources
= Notes to the Accounts are very important

Top Down Approach to Risk Modelling
Business Plan — Assets: Balance Sheet

ance Company
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Top Down Approach to Risk Modelling
Business Plan — Liabilities: Balance Sheet

XYZ Insurance Company
Balance Sheet

Date aszes
Amounts €oo0s

[CABILITES. 2008 2005 2008 2007 2008 2000 2010

Capital and Reserves
‘Share Capital 518314 518315 518315 518315 518315 518315 518315
Retained Profis 16646 66218 171448 285512 374747 488126 613SS:
534960 584593 689763 03,826 893062 1006441 1131868

Technical provisions
Provisions for Unearned Premiums 666000 633294 647766 616303 658486 667115 680458
Claims Outstanding 3344422 3464660 3267312 3433696 3640456 3819750 3902985

2121 235 2350 23 230 230 23%
7012543 4105304 3917428 4052439 4301292 4489215 4565794

Provision for Other Risks and Charges 1235 o ° ° 0 0 0
Creditors

Creditors - Direct nsurance Operations 144381 89250 116323 137407 145276 150999 153714
Creditors - Reinsurance Operations ©1680 537710 523452 618331 653744 679495  GILTIL
Other Crediors ncl Taation 26752 863> 145403 171750 181506 188749 102142

82625 713361 785176 92749 980616 1019242 1037567

Aceruals and deferred income

Deferred Reinsurance Commisions. Bl64 8213 B2 6287 6676 6531 6661

Accruals and Deferred Income 10710 safi2 20081 sa3sp 36310 37750 3eaze
105883 63085 27503 | 40839 | 42995 44200 45,000

TOTAL LIABILITIES 5648561 5466313 5429871 5824400 6217950 6559178 6800318

Top Down Approach to Risk Modelling
Business Plan — Insurance P&L

Top Down Approach to Risk Modelling
Business Plan — Profit and Loss Account

XYZ Insurance Company
PAL: Non-Technical Aceourt

Date aunans
[ONDERWAITIG RESULT ws  we ww  we  we a0
Undorwriting Rosult (insurance PaL ) mae mis wmss o @sw) @99 01
[FESTERT RETURE

nvesimontncome W eds MR 1923 ST 195305
Captsl Gins  (Losse)on Investmrts a0 Y 55 3 E o

wom e Gow  uswe  mas  ses

nvestment Retums ass T2079  1B00e M2 109612 199299
[ETHER INCONE NET ¥ OTHER CHARGES

Forign Exchange Gans (Losses) s3800 o o o o o
e ncome et o s cherges 72 o o o o o
Other income, Nt of Gner Crarges Er g g g g g
Proi (Loss)befoe Tax 602 69 leler2 126194 0068 177897
Tax Decusie fems ©@um w0 Qoo G0 @0 @00
Tavatie Lossesbrough fovard o o o o o o
Tanatie prote asese  ssos isaee e sess e
Tax (Prott) Crea (Came) oz g g o g g

Prot (Loss) ater Tox lousts w0510 1408 2% g 124
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Top Down Approach to Risk Modelling
Business Plan — Cash-flow Model

XVZinsurance Company
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Top Down Approach to Risk Modelling
Risk Categorisation

= Main Risk Categories:
Insurance Risk — U/W, Reserving and Cat Risk
Credit Risk — Insurance and Investment related
Market Risk
Operational Risk
Liquidity Risk
= How Many:
= Enough to capture risk dynamics
= Insurance — Broad Definitions of Lines of Business
= Avoid the use of too many

Top Down Approach to Risk Modelling
Risk Algorithms — Insurance Risk (LOB)
= Underwriting Risk
= Attritional and Large Losses (excluding Nat CAT)
= Gross and Net Modelling - Net Loss Distribution
= Stochastic (with Scenario modification)
= Capital Number (VaR)
= Exposure — Net premium
= Reserving Risk
= Bootstrapping or Other - Net Loss Distribution - VaR
= Exposure — Net Reserves
Catastrophe Risk
= RMS or other Output - Capital Number (VaR)
= Exposure — Net premium
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Top Down Approach to Risk Modelling
Risk Algorithms — Insurance Risk (LOB)
= Correlation

= Underwriting Risk

= Reserving Risk

= Catastrophe Risk
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Top Down Approach to Risk Modelling
Risk Algorithms — Credit Risk
= Reinsurance Asset Related
= Stochastic Model (Default based) - Capital Number (VaR)
= Combined with Scenarios of particular reinsurer defaults
= Exposure — Rl Receivables, Rl Recoveries, Loss Rl UPR
= Invested Assets Related (Bonds)
= Stochastic Model:
= Credit risk due to defaults
= Credit risk due to Credit Migrations and Changes in Spread
= Exposure — Value of Bonds
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Top Down Approach to Risk Modelling
Risk Algorithms — Market Risk
= Investment Assets
= Stochastic Asset Model ( e.g. 3 Party)
= Some models are only extrapolating most recent past
= Understating volatility
= Scenarios
= Risk from large movement in yield curve - non-parallel
= Drop in Equity Values
= Capital Number (VaR)
= Exposure — Value of Invested Assets:
= Value of Bonds — Bond VaR
= Value of Equities — Equity VaR
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Top Down Approach to Risk Modelling
Risk Algorithms — Operational Risk

= Operational Risk

= Scenarios:
= Ground-Up approach — Individual event types (~ RMF)
= Causes, Risk drivers and Behavioural patterns
= Controls and Risk mitigation practices in place
= Combine — assuming say independent (or low correlation)

= Loading or Factor:
= Benchmark — as modified by above

= Exposure — Total Capital, Premium or Balance Sheet item
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Top Down Approach to Risk Modelling
Risk Algorithms — Liquidity Risk
= Liquidity Risk
= Scenario based — Projected Cash-flows by year
= |f Negative Cash-flow:
= Compare with Available Invested Assets (Bonds)
= Assume covered by Selling Bonds (very low transaction costs)
= Capital Number (VaR)
= Exposure — Size of Negative Cash-flow
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Top Down Approach to Risk Modelling
Risk Aggregation

= Dependency Modelling:
= Risks often exhibit co-movement / dependencies
= Structural
= Loss variables are driven by common variables
= Empirical
= Observed without any known relationships
= Normal vs Stressed Situations:
= Correlations in Stressed Situations - Larger
= Does Aggregating Capital numbers (VaR) mean higher values
= Tail Dependency — Copulas
= Aggregation process needs to recognise this
= Not an ‘Exact’ Science / Sensitivity Testing




Top Down Approach to Risk Modelling

Risk Aggregation — For year each of 5 years
Capital by Risk Category

Diversification

LOB / Risk Type Risk Categon Before After

Credit Risk Credit 50,000

Investments Credit 15,000

Investments Market 25,000

Line of Business 1 Insurance 20,000

Line of Business 2 Insurance 25,000

Line of Business 3 Insurance 5,000

Line of Business 4 Insurance 45,000

Line of Business 5 Insurance 30,000

Line of Business 6 Insurance 20,000

Line of Business 7 Insurance 10,000

Line of Business 8 Insurance 15,000

Line of Business 9 Insurance 20,000

Operational Risk Operational 25,000

Liquidity Risk Liquidity 1,000

Diversified Capital 306,000 270,000
Economic Equity 450,000

Tineksinadd Prakovskn
s tun: aares = et

Top Down Approach to Risk Modelling
What you Have vs What you Need
= Not the GAAP Equity or Net Asset Value

= Economic Equity = PV Assets — PV Liabilities
= What you Have:

= GAAP Equity ( ~ Assets — Liabilities )

= Value of Reserve Discount

= ‘Double Counting’ of Reserve Risk Capital

= Claims Equalisation Reserve ( “Capital” )

= Present Value of Future Profits (Modelling Period)
= Comparison Easier over 1 year
= What you Need

= ICA
= Timeframes Needs to be Consistent
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Linking Risk Assessment to Risk Quantification
Topics

= Scenarios

= Implicit and Explicit Modelling

= Integration of Scenario and Stochastic pieces
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Linking Risk Assessment to Risk Quantification
Scenarios — Top Down vs Ground Up

Linking Risk Assessment to Risk Quantification
Scenarios - Why
= Fill in any Gaps in the modelling process
= Sense Check of the Top-Down Approach:
= Are Individual Scenarios consistent for extreme events
= Different modelling perspective to Maths based approach
= Greater level of Granularity
= Business Decision Making:
= Financial Impact and Likelihood of threats to the business
= Management Information for Risk Owners (Heat Maps)
= [nput to more sophisticated modelling approaches:
= Refinement of Assumptions
= Dependencies — Causes & Effects
= Correlation between risks
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Linking Risk Assessment to Risk Quantification
Scenarios — Heat Map (Market Risk)

Financial Market Residual Heatmap

1-1 Relationships
which do not hold
- Ranges

Likelihood
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Linking Risk Assessment to Risk Quantification
Implicit and Explicit Modelling
= Risk Factors = Implicitly / Explicitly captured
= Implicit Modelling:
= Some risks are implicitly captured in the modelling
= E.g. Errors in Claims processing - Reserve Estimation

= Explicit Modelling:
= Some risks are directly (explicitly) captured in the modelling
= E.g. Loss from Natural CAT Events
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Linking Risk Assessment to Risk Quantification

Integration of Scenario and Stochastic pieces
RISK MAPPINGS

[Risk Categon RMF or FSA Risks Scenarios Stochastic Comments

Insurance Risk
Description 1 E
Description 2 E
Description 3 E |
Description 4 '

Market Risk
Description 1
Description 2 E

Credit Risk
Description 1 '
Description 2

Opearional Risk
Description 1 E
Description 2

Liquidity Risk
Description 1
Description 2

RMF = Risk Management Framework (Company Risk Assessment)
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Examples
Topics

= Credit Risk
= Aggregation
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