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]
Moody’s Analytics in Insurance

Moody’s Corporation

Moody’s Analytics Moody’s Investor Services

Research Ratings

Software Research

Insurance Banking All Industries

Moody’s Analytics

in Insurance
Analytical Data Management

Regulatory Reporting (SlI)

Risk & Capital Modelling , Data Management, Regulatory Capital
& Reporting Software

Economic Capital

Vision: To be the market leader in the provision of Capital Modelling Techniques & Tools

enterprise risk, finance & solvency solutions, associated St Testing Tool
business analytics and content to the global insurance ress lesting 100Is
sector.
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]
Moody’s Analytics — Overall Insurance Solution Set

Information for Decision Making & Planning

QRT Reporting
+ NSTs Business Reporting

: Strategic Planning/Capital Management
SCR Calculation & Economic Capital

Automation ORSA

Reporting Engine
- :
Riskintegrity
Regulatory Reporting
[ ]
Riskintegrity

Internal Model MA Proxy Function Generator
] y ECCA

; : MA Risk Scenario Generator :
Riskintegrity MA Economic Scenario Generator Seenarios
Standard Formula

h 4

RiskIntegrity
Capital Aggregator

Risk Foundation Data Management Platform

Analytical Data Logical & Physical Data Management & Full Audit, Lineage and
Repository Data Models Quality Tools Security Controls

Workflow
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Market Drivers in Europe
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X
Drivers

A combination of four factors is causing insurers to review and change their existing business models

3. Low Interest 4. New Advice/Distribution

. Regulation - Aging Population Rates/Inflation Models

Consumer Legislation
Pension Reforms
New Entrants - Apple,
Google etc

Solvency ll/ComFrame Increasing Longevity Low Interest Rates
IFRS4 &9 Grey Market Low Inflation
Consumer Legislation Welfare Funding Stagflation

Pensions Legislation DNA Advances Negative Interest Rates

Meeting Existing
Increased Longevity Risk Guarantees

Great emphasis on Customer Expectations
SEVLANEY New Product Design
Savings/Pension products Changing Investment
Healthcare Provision Portfolios

State Welfare Benefits too

Expensive

ORSA

Increased Capital
More Transparency
Fungibility Rules
Margin Pressure

Meeting Customer
Expectations

New Product Design
Changing Investment
Portfolios

MoobDY’s
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-
Market Demands — What’s Hot?

1. Solvency Il - Automation of Processes — Hard Close
2. ORSA - Balance Sheet Projection

3. Continuous Solvency Monitoring
4

Stress/Scenario Testing — Business Decision Making (What-If
Analyses)

5. Gap Analyses — IFRS 4/9 Projects

¥

Integrated Risk & Finance Programs

b)
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Interest Rates: Low and Expected to Rise only Slowly in Europe

Moody’s Expectations: 10-year government bond yield
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Interest Rates Will Remain Low by Historical Standards, and Expected to Rise
Only Gradually in 2015-2016 in Europe, with Signs of Divergence by Geography

Sources: U.S. Board of Governors of the Federal Reserve System (FRB); International Monetary Fund (IMF); Bank of England (BoE), Moody's Analytics Forecast;
Moody’s Investors Service
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European Insurers Are Not Equally Exposed to Low Interest Rates

Life UK France Italy Switzerland Germany Norway 4! Netherlands
Guaranteed products as ~32% ~84% ~T7% ~94% ~92% ~75% ~63%
% technical reserves 1!
Average portfolio ~0% 1l ~1% ~2- 3% ~2-3% ~3-4% ~3-4% ~3-4%
guarantee rate @
Average new ~0% [l ~0% ~1.5% 1.5% ~1.25% (in 2015) ~2% ~0-2.5%
business guarantee
rMate d i th
oody’s view on the . . b . ) ,

losses j\

* 666l é¢6CL ¢c66( GGG:

Source: Moody’s

[1] Figures for all countries are year-end 2012 non-linked gross technical provisions as a percent of total technical provisions. The exception is Switzerland, for which figures are a percent of total gross mathematical provisions. Sources: EIOPA
Statistics, Finma and Moody'’s calculcations

[2] Aegon, Axa, Assicurazioni Generali, Munich Reinsurance Company, Unipol Gruppo Finanziario S.p.A., Zurich Insurance Company Limited, Gernd, European Insurance and Occupational Pensions Authority, Associazione Nazionale fra le Imprese
Assicuratrici, De NederLandsche Bank and Moody'’s.

[3] In relation to with-profits savings products

[4] In relation to defined benefit products only

Overall risk of
guaranteed products

MoobDY’s
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Detailed assessment of interest rate exposure by market

GUARAMNTEED ABILITY TO
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Life Expectancy

If the past decade is representative then
life expectancy (ignoring future
improvements) is predicted to hit 95 by
2050

Actual life expectancy by 2050
(including future improvements in
healthcare) increases the figure to at
least 95 and possibly go as high a 115!

Cambridge University geneticist Aubrey
de Grey believes life expectancy will
soon extend dramatically to 1,000. He
guotes — “Ageing is a physical
phenomenon happening to our bodies, so
at some point in the future, as medicine
becomes more and more powerful, we will
inevitably be able to address ageing just as
effectively as we address many diseases
today”

Life Expectancy in Years
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Declining early/mid-life mortality

Declining late-life mortality
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ORSA/Stress Testing Platform

MoobDY’s
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ORSA

1. Capital Position

2. Balance Sheet Protection

3. Continuous Solvency Monitoring

4. Stress Testing

@

Better Business and Capital Planning

>
MOODYS Turkish Actuarial Society 14
INVESTORS SERVICE



Executive Overview

Summary of
Main Findings

Financial &
Capital Position

SII/EC
Balance Sheets

Risk Management
Data/Processes

Entity structure &

business descriptor

Overview of Insurers
ORSA and Processes

Risk identification &
assessment processes

Risk Appetite &
Tolerances

I N A

ORSA scope, coverage & changers in year Management & Board Review process

Methodologies & Tools for

Stress & Scenario Testing
Risk & Capital Calculations

methodologies &
assumptions

Integrated Business &
Contingency Planning

Relationship between material risk & capital

Integration of ORSA into
Capital Management
BAU/Use Test

ORSA in decision making & limits monitoring

Mitigation &
Management
Actions

Review, Approval, Challenges
& Enhancement

|
|
|
I Baseline/ Capital Projections
|
|
|

Reviews , Audit and Board sign-off

Key Metrics

Diversification
Benefits

Risk Metrics Capital Metrics

Stress Tests

Mooby’s
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Own Risk & Solvency Assessment
Key Modelling Requirements

| [ [ [ [
j > >, > | >, >

T70 T Y, 113 T4 Ti5
“Hard Close” Solvency Monitoring

Actual Events
] I

1
1

1 1

1 1

1 1

1 | |

| ] | I |

Continuous Solvency [ I I

| 5 o I I I

_ . : Monitoring : : :

1 Significgnt Market | Actual Events | | |
| Mov?ment I I I |
i I I I I I
. I . I
_—1 | What-If/Stress Testing What-If/Stress Testing — | |

| M- |

— Instantaneous : Multi-Year ,

Potential Scenarios : Potential Scenarios :

1 1

1 1

| |

| [ [
: Revenue | Revenue | Revenue
| |
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Own Risk & Solvency Assessment 5 peeminsicnea ord

Multi-Year Balance Sheet Projection — Mechanics vaiaion: et Conssten

(Deterministic or Stochastic)

~1  Valuation € Valuation - Market Consistent
P at t=1 Discount

T=3 T=4 T=5 T=10 T=20+
~ 7  Valuation
é é > D e e >
AN
T=0 T=1 T=2 T=4 T=5 T=10 T=20+
Valuation
at t=3
é é é > D e i >
JAN
T=0 T=1 T=2 T=3 T=5 T=10 T=20+
Valuation
at t=4
é é é é D> e e e e e e >
AN
T=0 T=1 T=2 T=3 T=4 T=10 T=20+
Valuation
at t=5

é é é é é ——————————————————— >
T=0 T=1 T=2 T=3 T=4 T=10 T=20+
Mooby’s
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- 0001
ORSA - Potential Output

ORSA requires: ORSA Results
= A Stressed Balance Sheet projected v Solvency for ORSA Scenaios
forward for a three to five year period ik I
based on a number of macroeconomic 20% o
scenarios . ) 200% # 51 Stronger Recovery
= A Reverse Stress Test scenario which 160%  § Doupble Dip
tests the point and event which might 160% 0 Sovareign Defauk Shock
cause an insurer to breach of their risk 140% ® Treshold
capital appetite. The reverse stress test 120%
can also be used to identify the point 100%
which the insurer becomes economically 2012 2013 2014 2015
insolvent or that the market loses
. . . v Solvency Ratio
confidence in an insurer.
= In developing the stresses the insurer Solvency Ratio 2012 2013 204 2015 2016 4 yighly Above Trashold
may consider different forms of scenario Baseline Scanari: 0% 1936% 1841% 1786% 1750% g o onol
such as: EU Stress Test: A10% 1880% 1702%  167.9% 1610% 4 oo
= “Top-down” macro-economic capturing 51 Stronger Recovery: LD AN I 2 B
Systematlc exposure to economlc and 82 Mld Double Dip: 201,0% 182,3% 176,9% 171.6% 15 e
financial market outcomes 83 Double Dip: | 211,0% 180,5% 173,3% 156 14ﬂ
- “BOttom-up” Scenal'iOS that reflect fil’m- 54 Severe Double Dip: 11,0% 176,9% 161,2% 1452% 126,4%
P . . Sovereign Default Shock: 211,0% 176,7%  150,7%  144,4% 136,9%
specific risk exposures arising from ) p RS
. , . . Sovereign Default Shock & Deflation:  211,0%  167,9%  143,1% 137,2% 130,0%
firm’s strategy and operational profile

= Systematic insurance risk scenarios
such as longevity and underwriting
risks

Mooby’s
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Own Risk & Solvency Assessment 5 peeminsicnea ord

Multi-Year Balance Sheet Projection — Mechanics

STEP 1: Deterministic Real World Projection
Single narrative scenario describing changes in
economic environment over the projection period
(and possibly insurance events).

Portfolio of policies from t=0 will be rolled forward
with assumptions for premiums received, claims
made etc. over projection time horizon (i.e. to year 3
in this case)

These revenue items will interact with the roll
forward of the assets based on the narrative
scenario (e.g. equity index performance).

At the end of the roll-forward we will know the
Assets part of the balance sheet and will have the
inputs to enable the valuation of the liabilities to be
carried out (see steps 2 and 3).

Valuation
at t=3

ey Cashflow Projection

Discount

Valuation - Market Consistent

(Deterministic or Stochastic)

h Valuation - Market Consistent

STEP 2: Valuation — Market Consistent Cashflow
Projection

Deterministic projection of expected premiums, expenses and

claims for the portfolio over valuation time horizon (i.e. year
to 40+).

Except where projected claims are dependent on the
performance of assets. Then require ESG to stochastically
project assets and thus associated claims.

Calculate net cashflow at each time period (monthly or annual)

3

> —————mmmmmee >
3 >
— — — Stochastic-cashflow- projection-»
> —mmmmmmmme—m———————=)
AN
T=0 T=1 T=2 T=3 T=4 T=5 T=10 T=20+
STEP 3: Valuation — Market Consistent Discount
» Discounting of net cashflows (whether generated
deterministically or stochastically) using market consistent
yield curve
)
MOODYS Turkish Actuarial Society 19
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Continuous Solvency Monitoring
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Continuous Solvency Monitoring
Ambition - Daily Capability

Senior management want a view of how the balance sheet and associated capital
requirement is evolving on a “continuous” basis. There may not be a requirement to
monitor on a daily basis but the ability to re-calculate on a particular day when needed.

Wednesday Thursday 1st Friday 2nd Monday 5 ...
31st December January 2015 January 2015 January 2015
2014

Assets Assets Assets Assets

Technical

Technical Technical
Provisions

Technical
Provisions Provisions

Provisions

------
Assets Liabilities Assets Liabilities Assets Liabilities

Assets Liabilities
Market Data Market Data Market Data Market Data
« Yield Curves « Yield Curves « Yield Curves « Yield Curves
 Asset Prices  Asset Prices * Asset Prices * Asset Prices
+ Spread Data + Spread Data * Spread Data * Spread Data
b)
Mooby’s
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Continuous Solvency Monitoring
Why challenging?

Time-consuming to run Re-valuation at Date X
« Liability cashflow models are complex / AE— N
. . Market Data | 1
and can be time consuming to run. + Yield Curvs I i
- Asset Prices = 1l Asset Models [§ W
. . A . . BRI New Base : : NewBase [
- Particularly for liabilities with options and —_ Assumptions y D)1 assetana [
. . 1 Liability
guarantees that require stochastic @ : Liobiiy AR 20
: I I &2
modelling. Pe— @l o | Models 08
Market Data |:> : @ (Heavy : ™ =
Too many hand-offs - Yied Curves Now oifoss | Models) S 25
- Spread Data ASSUMPLIONS %= o e o s s s s [
- Typically there are too many hand-offs stressed@ A
- Val =
between functional areas across the ] Gmu'p‘ev Requirement I3
end-to-end process. jBu_&‘.iness _ Capital Model |:>
Unit/Modelling J

* e.g. ALM models run by business units
rather than centrally.

ESG Re-calibration

Many hand-offs typically required for liability modelling.

* Need to re-calibrate the ESG for complex liability valuation.

Mooby’s
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Continuous Solvency Monitoring

Functional Overview

MA Solution
Modules

Deterministic
Scenarios
(What-If & CSM)

csM1 .. .

CSMm2

CSM3

CSM4

CSM5

Whatlf
1

Whatlf
2

Whatlf
3

Whatlf
4

»

Balance Sheet Valuation and Solvency

Assessment

Balance Sheet/Capital
requirements &
Associated Analytics

Capital Aggregator
(Capital Aggregation and Attribution)

Group

Entity A Entity B
Product 1 Product 2 Product 3

Assetaid habilify Modelsnmpped to corporate hierarchy

Asset
(Calibrated via

Stress & Correlate/
Monte Carlo

e

Asset &
Liability
Proxy
Functions

f(x,y..)

Proxy Model Calibration

Proxy Generator
(w/ embedded ESG)

Fit and
n
Scenadrios

Liability
Models

Mooby’s
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Continuous Solvency Monitoring
Riskintegrity Capital Aggregator v2.0

RiskiIntegrity Capital Aggregator v2.0 will have the ability to re-value the balance sheet
and calculate the associated capital required under a deterministic scenario for the
purposes of continuous solvency monitoring.

aaaaaaaaaaaaaaaaaaaaaaa

Calculates overall /

impact on Net
Asset Value at
each node.

Ability to analyse
the impact
across all

positions on the

balance sheet.

Balance Shest Stressed Balancs Sheat

Analytics from Capital Aggregator V2.0 — due for release
2016

>
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Stress Testing Platform
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- ____000___0000__]
Stress Testing - Regulatory Trends

Stress testing is increasingly becoming a part of the regulator toolkit. Multi-year

stress testing has had a major impact on banks over the last few years and is
already impacting some insurers.

Global Trends (Banking & Insurance) Insurance in Europe

- Systemically Important Financial « Solvency Il ORSA - Forward looking
Institutions — Enhanced supervision assessment

* Financial Stability Board (Global) * EIOPA Stress Testing

— 9 G-Slis (Globally Systemically Important

Insurers) Multi-year Stress Testing - Banking

Challenges
* US Federal Reserve - Existing infrastructure not designed for
— Comprehensive Capital Analysis and Stress Testing
Review (CCAR) * Increasing Frequency & Granularity
— Primarily Banks but also insurers * No Single Data Source

— Multi-year stress tests under 3 scenarios *  Conflicting Priorities

* Organisation & Governance

- European Central Bank

MoobDY’s
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ORSA/Stress Testing — Business Needs

» Financial decision making and enterprise risk management involves managing risk
and return in an increasingly uncertain future.

« Scenario analysis and stress testing are powerful techniques that help insurers to
understand this uncertainty.

» Informs risk-based decision-making by generating future possible evolutions of key
financial, insurance and economic risk variables.

Business Needs

What-If Analysis _
Strategic Planning & Information you need to

Forecasting run the business better

Risk-based decision making
Validating Internal Models

Mooby’s

Turkish Actuarial Society 27
INVESTORS SERVICE



ORSA - What Information?

Economic

BALANCE SHEET & SOLVENCY PROFITABILITY
(Profit & Loss)

BALANCE SHEET CAPITAL/RISK
(Accounting & Solvency) (Regulatory & Economic) REVENUE
[%2]

2 N B e £ g e -

1) 7 a f’(' < 3 = & = " 9 2
= © = = = o e S 0 = c n B 0
S 9 S5 o o @ 0 = S < 2c
o ‘o = S > — =

< = g &) o % £ 3 ey 52
o O Ll c 0 5

Contlnuous Solvency Cash Generation
Monltorln g

An alys es

Group/Entity/LOB/ New & Existing Stress & Scenario . . .
Product etc. Testing What If Analysis Strategic Planning

HISTORICAL & FORWARD LOOKING

Mooby’s
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Scenario and Stress testing

A business decision tool

Forward looking assessment of balance sheet and solvency position

Performed at least annually over the business plan horizon and
different stress scenarios

Should incorporate strategic planning assumptions

Should be performed when taking new strategic decisions

Should incorporate reverse stress testing

Results should be discussed with the board

>
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Scenario /Stress Testing Framework

Scenario/Stress Testing Framework needs to be aligned with regulatory

and business planning — Support both To and Tx worlds

zero world) do not map well to stress - -
testing capabilities due to the need for
a Multi-Time Step projection capability
(Tx world)

+ N

Marked Value of
INPUTS

= Scenario Stress Testing Framework
(SSFT) should be aligned with the
capability to support forward looking
Business Planning capability.

= The SSFT must leverage existing
liability modelling, capital & finance
engines but also needs the capability
to project forward and consolidate

soueuasg Bulapopy uoipalold

capital over the business planning
horizon

\Bll 0AsHEOARDS &
ANALYTICS
I——

RISK-BASED
| PERFORMANCE
METRICS

=

ORSA RESULTS
I 4
I
] PROJECTED
I Péls
I v/

| ‘I STRESS TEST
assets, other revenue line items and < | i 777 ’ .

|
| REGULATORY
REPORTS

e ——

Mooby’s
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- MA Stress Testing Framework

MA Stress & Scenario Testing Framework P oo
Solution adapted to clients o=

Modular design leveraging existing infrastructure to provide an integrated capability and support
phased delivery.

BUSINESS SCENARIO
- RNAE S ENT MODELLING CONSOLIDATION ANALYTICS
. . DASHBOARDS
M LIFE P&C || OTHER Consolidation & & ANALYTICS

Strategy & —_ Projection
Risk Appetite S § YT EAC%(X)U]NTING : SCENARIO
g- S?J'_'_ Z [ Models ] Models Finance “What-If’ Capab|I|ty COMPARISON
=2 = (@) Models
c =< Liability Pricing SK-BASED
S35l = MRS RS .
= D PERFORMANCE
. 3 % & = METRICS
New Business '\ [ERS 8) 2 T | I « Organisational
. =0
Assumptions ¢ 26 o0 SOLVENCY Structure _ ORSA RESULTS
=] g o — — S— * Results mapping
< O . S
3 § g g | v | [ Madels ] | Modele < I Consolidation PROJECTED
“Narrative” g 6 6 E')‘ Liability Credit P&Ls
=. = | \ I | N l |Ovvn Funds l

0 0 — 2 wn
Deterministic o ® @]

. =. O () iacti STRESS TEST
Scenarios S5 c | Proxy I Pricing Capital Projection -
Regulatory & < dadaad (aaze ) (gacs | BS, P&L, Capital, REPORTS
Internal Tax, Dividends etc

REGULATORY
— 1
CD’;Taer UREE ANALYTICAL DATA REPOSITORY
GOVERNANCE & WORKFLOW
)
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Stress & Scenario Testing Solution
Prototype End-In-Mind

and risk-based decision-making.

This is the end in mind, the information required to support strategic business planning

MOODY'S ANALYTICS ANALYTICSrobinsob Last Refresh : 2015/02/02 10:58:54 About Support '
Scenarios Balance Sheet
Indiviual Macroeconomic Scenario Scenario - Protracted Slump Single Variable / Multiple Scenarios Variable ~ Inflation (CPT)
oo 0]
1¥r Treasury Scenario Baseline Forecast
4% /_'_'_F — 10 Treasury 4% Baseline Forecast AT L E
‘Double-Dip Recession
1RDW\ g%’stga‘idh — Below-Trend Lang-Term Growth Il ‘Dollar Grash Inflat
25 Eal o Double-Dip Recession Protracted Slump
Inflation (CP = 7 Qil Price Increase, Dollar Crash Inflation  |Slower Near-Term Growth
2% — Frotracted Slump Stronger Near-Temn Rebound
0% Slower Near-Term Growth
-1%
0%

204 ma e m7 me 2019 Year

ANALTTICS\Robinged

MODDYE ANALYTICS

Variable - Real GDP Growth = ;
Scenarios

Funnel Chart Overlay Scenario  ~|BeloweTrend Long

Balance Shest

Soenare = CeciiblerDig Fecmssion

Balance Sheet Projection (Sm)

10% Below-Trend Lang-Tef
Baseline Scenario

75-05
25-75 140
525

o 204 e oy me ma fear

014 2018 2016 2017 2018 2019 Year Capital Projection ($m) Selvency Ratic

15

Projected Balance NI

Sheet and Capltal 0 Tipié 315 016 T 2008 2018 ase 00 ma ims e 017

By Scenario

Last Refresh : 2005/02°02 10:58:54

Ecanomic Capital: Scenario Comparisan ($m)

100
0% I
-‘:'ll- il " X4 2005 2016 2017 2098 2019 Year

Vigar

Macro Scenario
Analysis

Abgut

Suppan

Slesrvin Hisie - T Growth
Strofrgee fnar-Taren Rnborsd ,

[ sovency Raw

obvency Rato Baseling
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Strategic Planning Macroeconomic Scenarios

=  Six standard scenarios updated on a monthly basis: deviations from
Macroeconomic Model baseline

= Ad hoc custom macro scenarios: targeted to model specific risk events;
l for example, sovereign event, euro zone breakup

=  Whilst the focus of rl_sk management is tail distribution positive scenarios
should also be considered

S1 - Stronger Recovery
S2 - Hard Landing Custom Scenarios Alternative Economic Scenarios
S3 - Deep Recession
S4 - Protracted Slump
S5 - Below-Trend Long-
Term Growth

S6 - Oil Price Increase,
Dollar Crash

S6: Oil price
increase,
dollar crash
inflation
1-in-10

Sovereign
default
shock &
deflation

S5: Below-
trend long-
term growth
1-in-25

Baseline:
Trend Growth

Custom Scenarios sa ca: c1:
E:l;:kzuone Protracted Deep S2: d landi Stronger
P Slump Recession Hard landing Recovery
i 1-in-10 1-in-4 1-in-4
1-in-25

Strategic Planning

& Forecasting < 5o — — — >
Forecast 1:4 hi
Weaker Economy Healthier Economy
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Man agem ent Actions = Better understood by Senior

Management than spreadsheets or

Stress Tests/ 300 page repor.ts _ _
Scenario Analysis They can identify adverse/killer risks

| | = Enhance Risk Management Culture

v \ 4

which Actions should be

Pre-Determined Actions Reactive Actions taken —e.g. exceeding certain

A set of pre-determined & Management actions that result
documented actions or directly the event happens — i.e.

mitigation strategies that can there is no little or no pre- Assess the likelihood of
be implemented in the event of planning scenarios occurring
a particular scenario emerging

or looking likely to emerge
= Scenario X impacts Capital

Consider Secondary = Downgrade in Credit Rating
* Impact Reputation

= Reduces New Business

» Liquidate Assets

\ 4
]

A4

Consequences

Per-Planned Actions for

*Number of plausible Adverse Scenarios
=Plus several Positive Scenarios

Always uncertainty as to
how Scenarios unfold
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Mooby’s moodys.com
INVESTORS SERVICE

Please feel free to contact us at:

Brian.Heale@moodys.com; +44 (207) 772-1730
Lenka.Szonviova@moodys.com; +44 20 7772 1664
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