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Moody’s Analytics helps our global clients measure, understand, and

mitigate risk — beyond ratings

Mooby's

INVESTORS SERVICE

MoobDy'’s |
ANALYTICS

-

Independent provider of credit
rating opinions and related

information for nearly 100 years.

-

Leading provider of data, software
and research related professional
services for financial risk
management.

MOODY'S ANALYTICS
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Agenda

1. Trend Towards Delivering Better Insight
2. Riskintegrity Insight & AXIS
3. Practical Insights
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Trend Towards Delivering
Better Insight



Demand for business insight from senior leaders
An analytical approach to gap analysis
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need? need It?
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What insight does management need?
Increase demand for business insights from different lenses

Financial Solvency &

Performance RS Ap_pe_tlte Capital
and Limits

Management Management

_ Assess robustness of _
planning and capital management actions requirement and

allocation business decision

Business Product & Risk Performance Capital .
. o . Reporting
Planning Pricing management metrics management
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What insight does management need?
Evolution of stress & scenario testing

Integrated scenario
Embedding a stress testing framework allows insurers to stress
translate qualitative expressions into meaningful metrics. (forward looking)

Shock based stress

(point in time) 1). Linked to majority of business

process

2). Well establish governance and
oversight

3). BU risk limits and metrics tightly
aligned with group

1). Linkage to key business process
2). Governance in place

_ _ 3). Limited linkage between Group
1). No linkage to business process risk limit to BU risk limit

2). Absent of governance

“Integrated scenario stress testing” - a projection of financial statements and most importantly, a projection of available and required capital over a
multiyear planning timeframe (including the new business).
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How quickly does management need insight?

Real time needs are challenging due to the complexity in the products,
modelling, processes, and organizational culture.

Real time means hours rather than weeks

lllustration: a typical bottom-up forecasting process (1-3 months)

Forecast

model

Q1 Q2/Q3 Q4
Board gives guidance Bottom-up business planning Board approves the plan
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How credible is the insight?

Define the optimal tradeoff between the top-down and bottom-up
approaches

» Current approach: not easy for senior management to use or access, significant reliance on the heavy model re-runs

» “Improvise” the corporate model: hard for management to justify the results

A

Upstream: corporate capital

Corporate consolidation models (e.g., excel), level of
sophistication likely to be variable

Significant automation and integration
required

: Downstream: actuarial projection
Bottom up Modeling .
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But timely answers are challenging...
Common hurdles for management to receive timely results

Multiple Stakeholders

Multiple stakeholders involved
with different
perspectives/needs.

MOODY'S ANALYTICS

Data & Model Integration

Multiple model and data
sources may not well
integrated

Model Ownership

Difficult to re-run heavy
models if ownership sits
elsewhere.

Spreadsheets

Heavy reliance on complex
spreadsheets to manage
results.

RiskIntegrity Insight and AXIS Webinar - July 2018 11



Riskintegrity Insight
& AXIS



AXIS Is an integrated multiple purpose system

-
Pricing & Product

Development

4 ) r

Capital, Earnings & Valuation. CET &
Experience Analysis Complian’ce
——

~

Projections, ALM &
Business Planning

J
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Bottom up modelling in AXIS

Offices

Funds

Cells

DatalLink

MOODY'S ANALYTICS
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Dynamic aggregate reserves and capital

Reserve &
Capital
Recalculation

+ Hedging

Strategy Strategy Sets Strategy

f.T

Reinvestment

Reinvestment °; Hedging]

‘

Disability
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Challenges of timely management insight

Translation of
stress scenarios

Definition of mitigating actions

Generation of relevant accessible reports

Availability of adequate IT resource
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Why Riskintegrity Insight with AXIS?

Designed to deliver insight to management.

Leverages AXIS capabilities.

Enables access across the organization.
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Riskintegrity Insight
Empowering the business

Strategic ‘What-If

Solution © .

Modelling & analytics platform o .
designed to support: o .
» Scenario & Stress Testing

* Planning & Analysis
» Eftc.

Financial Statements & °

Metrics

Consolidates and projects financial l l

statements and_user-defined_ Data Management & Control Layered Analytics
metrics under different what-if Leverage data from existing modelling Drill down analysis via flexible
SCEnanos. infrastructure and manage via robust dashboard and comparison

analytical data repository. analysis.
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RiskiIntegrity
Insight Modelling
Framework

RisklIntegrity Insight
Modelling framework

Your Existing
Infrastructure

CONFIGURATION & SCENARIO CONSOLIDATION ANALYTICS

MANAGEMENT

* Scenarios & Portfolio * Other Metrics

* Income Statement & Balance Sheet ¢ Business Metrics & KPIs

* Risk Appetite & Limits

e Historical & Forward

* Management Actions
looking

%

]

MODELLING (TOP DOWN)

Re-using Aggregated Cashflows Proxy Models

MODELLING (BOTTOM UP)

Liability Models Asset Models Capital Models Risk Models

(e.g. AXIS)

ANALYTICAL DATA REPOSITORY @
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Riskintegrity Insight & AXIS
Getting more from AXIS through integration

#ﬁ RiskIntegrity Insight

GridLink as a Service (GlaaS)

AXIS

Other Models

Modeling Results loaded into
RiskIntegrity Insight

-
Calculation Engine Used By RiskiIntegrity Insight
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RiskIntegrity Insi
A brief look

@ Riskintegrity

Insight

Home

t

Projects

Design

Manage All Projects

Get Started

Business Variables

Models

Get Started

Model Data

Core Variables

Market Variables

Get Started

Forecast

Results Admin

Portfolios and Busi

Portfolios

Business Forecasts

Get Started

Reports Error Log

Statements Settings

Get Started Get Started

MOODY'S ANALYTICS
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RiskIntegrity Insight — key benefits

Support senior stakeholder decision-making with forward looking
strategic tool.

Flexible Statements

@ What-If Analysis & Analytics

Integrated with AXIS Faster Insights with
Less Costs
Reduces Use of
Spreadsheets Data Management

@ Enterprise Control
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RisklIntegrity Insight
Roadmap highlights

March 2018 July 2018 Dec 2018
Modelling & Integration with

Agile Modelling
Analytics Platform AXIS

Expanding modelling and what-if capabilities
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3 Practical Insights



Risk Scenario & Analysis tool for US insurer

Overview

Client Needs

» Risk function requires a Risk Scenario and
Analysis Tool (‘Challenger Model’) that
allows them to carry out what-if analysis
over a multi-year time horizon.

Challenges

» Risk do not own AXIS models.

» Reliance on actuarial function who are
already resource constrained.

» Lack of drill-down & analytics capabilities
within risk function.

MOODY'S ANALYTICS

RiskIntegrity Insight solution is aligned with
CRO vision.

Deliver business insight
Support effective challenge

RiskIntegrity Insight leverages client’s
existing AXIS implementation.
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Risk Scenario & Analysis tool for US insurer

Scope & deliverables

Project Scope

» Projection of the Balance Sheet & Income
Statement over a multi-year time horizon
under multiple bases:

— US GAAP
— NAIC Stat

» Scope covers 50+ product groupings and
asset classes.

» Users to specify what-if scenarios and
configure and re-run AXIS models to reflect
specified stresses/management actions.

MOODY'S ANALYTICS

Deliverables

»

»

»

RiskIntegrity Insight solution integrated
with AXIS.

RiskIntegrity Insight deployed as Software-
as-a-Service.

Uses AXIS bursting via Cloud using
GridLink-as-a-Service (GlaaS).
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Typical project approach
Objectives

pmm Discovery

» Develop understanding of client’s asset and liability portfolio
» Define broader business requirements and agree project scope.

e  Solution Configuration

» Configure Riskintegrity Insight/AXIS solution to meet project scope.

Deployment & UAT

* Deploy solution on Moody’s Hosted environment for Client access
« Complete UAT and Solution sign off.

process

3 staged project approach combined with leveraging existing AXIS datasets supports a streamlined implementation
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Typical project approach
Key Moody’s activities

: Solution
Discovery Configuration Deployment & UAT
 Analysis of Clients AXIS « Tag Client’'s AXIS datasets » Create and test production
datasets, reporting output, (configures granularity and environment
bases, metrics and “What-If’ what-if capabilities). « Deploy Insight software
assumptions « Configure GridLink as a solution and Client
» Document project Service (GlaaS) configurations
requirements and scope  Create RiskIntegrity Insight » Support Client with UAT
configurations to meet process

project scope

Knowledge Transfer —-Moody’s will provide ongoing training to ensure users are comfortable owning the Solution at the
end of the project.
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Practical points of note
Abllity to deliver with minimal impact on existing resources

Support from Client Impact on existing AXIS systems
» Minimal impact on Clients business and » Insight does not change existing AXIS results
technology resources » Leveraging existing AXIS data sets provides
— Provide necessary AXIS datasets via secure consistency with current product coverage,
portal aggregation and reporting output
— Available for discussions on business GridLink As a Service (GlaaS)
requirements » Supports Cloud bursting of AXIS for runtime
— Undertake UAT with Moody’s support performance

Hosted Environment

» Moody’s handles installation which reduces set
up costs and impact on technology resources

“Proof Of Concept” can be delivered in 4-6 weeks with minimal client input.
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Wrap Up



© 2018 Moody’s Corporation, Moody'’s Investors Service, Inc., Moody’s Analytics, Inc. and/or their licensors and affiliates (collectively, “MOODY’S”). All
rights reserved.

CREDIT RATINGS ISSUED BY MOODY'S INVESTORS SERVICE, INC. AND ITS RATINGS AFFILIATES (“MIS”) ARE MOODY’S CURRENT
OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND
MOODY’S PUBLICATIONS MAY INCLUDE MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT
COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES. MOODY’S DEFINES CREDIT RISK AS THE RISK THAT AN ENTITY MAY NOT MEET
ITS CONTRACTUAL, FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY ESTIMATED FINANCIAL LOSS IN THE EVENT OF DEFAULT.
CREDIT RATINGS DO NOT ADDRESS ANY OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR
PRICE VOLATILITY. CREDIT RATINGS AND MOODY’S OPINIONS INCLUDED IN MOODY’S PUBLICATIONS ARE NOT STATEMENTS OF
CURRENT OR HISTORICAL FACT. MOODY’S PUBLICATIONS MAY ALSO INCLUDE QUANTITATIVE MODEL-BASED ESTIMATES OF CREDIT
RISK AND RELATED OPINIONS OR COMMENTARY PUBLISHED BY MOODY’S ANALYTICS, INC. CREDIT RATINGS AND MOODY'S
PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE INVESTMENT OR FINANCIAL ADVICE, AND CREDIT RATINGS AND MOODY’S
PUBLICATIONS ARE NOT AND DO NOT PROVIDE RECOMMENDATIONS TO PURCHASE, SELL, OR HOLD PARTICULAR SECURITIES.
NEITHER CREDIT RATINGS NOR MOODY’S PUBLICATIONS COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR
INVESTOR. MOODY’S ISSUES ITS CREDIT RATINGS AND PUBLISHES MOODY’S PUBLICATIONS WITH THE EXPECTATION AND
UNDERSTANDING THAT EACH INVESTOR WILL, WITH DUE CARE, MAKE ITS OWN STUDY AND EVALUATION OF EACH SECURITY THAT IS
UNDER CONSIDERATION FOR PURCHASE, HOLDING, OR SALE.

MOODY’S CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT INTENDED FOR USE BY RETAIL INVESTORS AND IT WOULD BE
RECKLESS AND INAPPROPRIATE FOR RETAIL INVESTORS TO USE MOODY’S CREDIT RATINGS OR MOODY’S PUBLICATIONS WHEN
MAKING AN

INVESTMENT DECISION. IF IN DOUBT YOU SHOULD CONTACT YOUR FINANCIAL OR OTHER PROFESSIONAL ADVISER.

ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY LAW, INCLUDING BUT NOT LIMITED TO, COPYRIGHT LAW, AND NONE OF
SUCH INFORMATION MAY BE COPIED OR OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED,
DISSEMINATED, REDISTRIBUTED OR RESOLD, OR STORED FOR SUBSEQUENT USE FOR ANY SUCH PURPOSE, IN WHOLE OR IN PART,
IN ANY FORM OR MANNER OR BY ANY MEANS WHATSOEVER, BY ANY PERSON WITHOUT MOODY’S PRIOR WRITTEN CONSENT.

All information contained herein is obtained by MOODY'S from sources believed by it to be accurate and reliable. Because of the possibility of human
or mechanical error as well as other factors, however, all information contained herein is provided “AS IS” without warranty of any kind. MOODY'S
adopts all necessary measures so that the information it uses in assigning a credit rating is of sufficient quality and from sources MOODY'S considers
to be reliable including, when appropriate, independent third-party sources. However, MOODY’S is not an auditor and cannot in every instance
independently verify or validate information received in the rating process or in preparing the Moody’s publications.

To the extent permitted by law, MOODY’S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability to
any person or entity for any indirect, special, consequential, or incidental losses or damages whatsoever arising from or in connection with the
information contained herein or the use of or inability to use any such information, even if MOODY’S or any of its directors, officers, employees, agents,
representatives, licensors or suppliers is advised in advance of the possibility of such losses or damages, including but not limited to: (a) any loss of
present or prospective profits or (b) any loss or damage arising where the relevant financial instrument is not the subject of a particular credit rating
assigned by MOODY'’S.

To the extent permitted by law, MOODY’S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability for
any direct or compensatory losses or damages caused to any person or entity, including but not limited to by any negligence (but excluding fraud,
willful misconduct or any other type of liability that, for the avoidance of doubt, by law cannot be excluded) on the part of, or any contingency within or
beyond the control of, MOODY’S or any of its directors, officers, employees, agents, representatives, licensors or suppliers, arising from or in
connection with the information contained herein or the use of or inability to use any such information.

MOODY'S ANALYTICS

NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS, COMPLETENESS, MERCHANTABILITY OR FITNESS FOR
ANY PARTICULAR PURPOSE OF ANY SUCH RATING OR OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY MOODY’S IN ANY
FORM OR MANNER WHATSOEVER.

Moody’s Investors Service, Inc., a wholly-owned credit rating agency subsidiary of Moody’s Corporation (“MCQ”), hereby discloses that most issuers of
debt securities (including corporate and municipal bonds, debentures, notes and commercial paper) and preferred stock rated by Moody’s Investors
Service, Inc. have, prior to assignment of any rating, agreed to pay to Moody’s Investors Service, Inc. for appraisal and rating services rendered by it
fees ranging from $1,500 to approximately $2,500,000. MCO and MIS also maintain policies and procedures to address the independence of MIS’s
ratings and rating processes. Information regarding certain affiliations that may exist between directors of MCO and rated entities, and between entities
who hold ratings from MIS and have also publicly reported to the SEC an ownership interest in MCO of more than 5%, is posted annually at
www.moodys.com under the heading “Investor Relations — Corporate Governance — Director and Shareholder Affiliation Policy.”

Additional terms for Australia only: Any publication into Australia of this document is pursuant to the Australian Financial Services License of
MOODY'’S affiliate, Moody’s Investors Service Pty Limited ABN 61 003 399 657AFSL 336969 and/or Moody’s Analytics Australia Pty Ltd ABN 94 105
136 972 AFSL 383569 (as applicable). This document is intended to be provided only to “wholesale clients” within the meaning of section 761G of the
Corporations Act 2001. By continuing to access this document from within Australia, you represent to MOODY'S that you are, or are accessing the
document as a representative of, a “wholesale client” and that neither you nor the entity you represent will directly or indirectly disseminate this
document or its contents to “retail clients” within the meaning of section 761G of the Corporations Act 2001. MOODY’S credit rating is an opinion as to
the creditworthiness of a debt obligation of the issuer, not on the equity securities of the issuer or any form of security that is available to retail
investors. It would be reckless and inappropriate for retail investors to use MOODY'S credit ratings or publications when making an investment
decision. If in doubt you should contact your financial or other professional adviser.

Additional terms for Japan only: Moody's Japan K.K. (“MJKK”") is a wholly-owned credit rating agency subsidiary of Moody's Group Japan G.K., which
is wholly-owned by Moody’s Overseas Holdings Inc., a wholly-owned subsidiary of MCO. Moody’s SF Japan K.K. (“MSFJ”) is a wholly-owned credit
rating agency subsidiary of MJKK. MSFJ is not a Nationally Recognized Statistical Rating Organization (‘NRSRO”). Therefore, credit ratings assigned
by MSFJ are Non-NRSRO Credit Ratings. Non-NRSRO Credit Ratings are assigned by an entity that is not a NRSRO and, consequently, the rated
obligation will not qualify for certain types of treatment under U.S. laws. MJKK and MSFJ are credit rating agencies registered with the

Japan Financial Services Agency and their registration numbers are FSA Commissioner (Ratings) No. 2

and 3 respectively.

MJKK or MSFJ (as applicable) hereby disclose that most issuers of debt securities (including corporate and municipal bonds, debentures, notes and
commercial paper) and preferred stock rated by MIJKK or MSFJ (as applicable) have, prior to assignment of any rating, agreed to pay to MJKK or
MSFJ (as applicable) for appraisal and rating services rendered by it fees ranging from JPY200,000 to approximately JPY350,000,000.

MJKK and MSFJ also maintain policies and procedures to address Japanese regulatory requirements.

RiskIntegrity Insight and AXIS Webinar - July 2018 31



