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The Investment and ERM Processes

= What do we mean by Enterprise Risk Management (ERM)?

= ERM is an all-encompassing approach that integrates every aspect of a company’s business in
order to identify and manage both internal and external risks to the organization.

= At this level of generality there are a lot of models, assumptions, risk metrics and potential levers for
managing the enterprise.

= In practice, a focus on specific areas of the enterprise is given by various members of senior
management.

= Qur focus today is on the strategic considerations faced by the team of the Chief Investment Officer
within an ERM program.

= Actuaries were early pioneers in blending investment and risk management, going back to basic
interest rate immunization.

= More sophisticated cash flow matching techniques came into vogue in the 1980s.

= Economic scenario generators started to play a significant role in the 1990s.



The Investment and ERM Processes

= Ongoing developments in finance, breakthroughs in actuarial modeling techniques, and major
advances in computing power have combined to create opportunities for insurers to implement very
informative ERM programs with investment programs that are carefully optimized to their business.

= Today, a wide range of very sophisticated and informative stochastic modeling and optimization
techniques are available for managing the investment process within and ERM framework.

» Financial risk modeling is the basis for internal company models for regulatory economic capital
calculations. It has proved to be an effective and insightful method for performing insurance
company investment analysis.

= Strategic Asset Allocation (SAA) is one example of a very useful process for managing the
investment process within and ERM framework.

= SAA involves the exploration of the risk and reward tradeoffs associated with different asset
allocation alternatives.



Spectrum of Modeling Capabilities (Classical to Stochastic/SAA)
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= Simple

= Understandable

= Focused on interest
rate risk

= Risks not quantified

Quantifiable interest rate
risk

Only considers one type
of risk

Focus only on interest
rate risk

Theoretical analysis

Reflects correlation
between assets

Incorporates
constraints

Emphasis on total
returns

Does not reflect
interplay of assets and
liabilities

Models Assets & Liabilities

Leverages economic
scenarios

Optimizes present value of
distributed earnings
(PVDE)

Utilizes actuarial models
and ESG and investment
optimization tools



The Investment and ERM Processes

» The goal of an SAA is to maximize the reward potential of the selected investment strategy while
minimizing exposure of the company to unacceptable or unanticipated risks.

* The basic process requires:
 establishing the trading rules that will govern the implementation of the investment strategy,
« setting the environment under which the alternative investment strategies are evaluated, and

« identifying a company’s objectives, constraints, and risk tolerance.
= Constant Mix Strategies are allocation strategies that are constant over time.

= Many other strategies can be considered (Dynamic Trading Strategies, Tactical Asset Allocation
etc.)

= Constant mix strategies with rebalancing lend themselves to benchmarks and performance
measurement and thus are commonly used within the insurance industry.



Use of Economic Scenario Generators for Setting Economic and Capital Market
Assumptions

An economic scenario generator (ESG) is a software tool that simulates future economic scenarios
and the risks embedded in them. It is integral to an ERM approach and a critical component of the
suite of models that analyze the external risks to an organization.

ESGs can be used for Market-Consistent applications. Also referred to as Risk Neutral. Market-
consistent valuation applications require ESGs to be capable of generating scenarios that can
reproduce the observable prices of traded derivative instruments. Complicated insurance liabilities
may be priced in this mode.

Most risk management applications require ESGs to be capable of producing dynamics (e.q.,
volatility, correlations) that are representative of the possible future paths of economic variables.
Commonly referred to as “real world” calibrations, they enable the “what if” questions by
management as it tries to gauge the likelihood of future events and the impact on its business.

The investment risk management aspects of an SAA depends on real world ESG parameterization.



Use of Economic Scenario Generators for Setting Economic and Capital Market
Assumptions

= Parameterizations of real world ESG models require the user to make choices about the future
economic environment that they want to reflect in their risk analysis work.

= Some of the key decision points when parameterizing a real world model include:
+ selecting the appropriate steady state levels,
« determining the appropriate values for the initial conditions,

« identifying the key parameterization targets or “stylized facts” that are necessary for the
application, and

« controlling the expected reversionary paths of economic variables

= Setting assumptions about steady state interest rate levels is a complex issue, particularly in today’s
environment.

= Expected risk and reward assumptions should be informed by historical relationships among asset
classes and for SAA work they should be free from judgments that involve short-term value
assessments on particular asset classes, sectors, and individual securities.



US 3m Treasury Yield — Months into Great Depression/Recession

Prepared by Conning, Inc. Source: ©2018 Bloomberg, L.P.



US 3m Treasury Yield — Months into Great Depression/Recession

Prepared by Conning, Inc. Source: ©2018 Bloomberg, L.P.



US 10yr Treasury Yield — Months into Great Depression/Recession

Prepared by Conning, Inc. Source: ©2018 Bloomberg, L.P.



US 10yr Treasury Yield — Months into Great Depression/Recession

Prepared by Conning, Inc. Source: ©2018 Bloomberg, L.P.
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Steady State US Treasury (Long Term Calibration Targets)

Prepared by Conning, Inc. Source: ©2018 Bloomberg, L.P.
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Stylized Facts

Prepared by Conning, Inc. Source: ©2018 Bloomberg, L.P.

12



Stylized Facts

Prepared by Conning, Inc. Source: ©2018 Bloomberg, L.P.
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Base Reversion Rate Calibration

Prepared by Conning, Inc. Source: GEMS® Economic Scenario Generator scenario.

14



Adjusted Reversion Rate Calibration

Prepared by Conning, Inc. Source: GEMS® Economic Scenario Generator scenario.
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Steady State — Putting It Together

Prepared by Conning, Inc. Source: ©2018 Bloomberg, L.P.
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Use of Economic Scenario Generators for Setting Economic and Capital Market
Assumptions

» Robust collection of asset classes that accurately captures the insurer’s investment options.

= Realistic correlation structures.

» Relative positioning of risk-return profile across asset classes is important.

= Arobust recalibration tool is an important part of getting the economic scenarios properly set-up for
the SAA. The same can be said for other investment management approaches in an ERM

framework.

= Models must have correct relationships between key economic variables. Allows one to understand
where things are going wrong under extreme events.

= Correlation is not the same as the dynamical comovements underlying the model.
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Simulation Modeling Approach

Economic Scenario )
Generator (ESG) Company Model — Projects Future States of the Company

Whole-
Company
Outputs
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Financial Markets >
Company | Accounting
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Start of Financials
Simulation

/ Tax

Current Business State

¢ Current Financials
¢ Business Plans

¢ Actuarial Models

¢ Input from ERM High-performance Business Computing
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Economic Value (EV) Efficient Frontier

Integrated ALM

= |dentify investment strategy to meet
specific risk/reward profile

= Maximize economic value — not just
investment returns — for various
levels of risk

= Provides a platform for aggregating
enterprise risks
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Economic Value (EV) Efficient Frontier

Integrated ALM

= |dentify investment strategy to meet
specific risk/reward profile

= Maximize economic value — not just
investment returns — for various
levels of risk

= Provides a platform for aggregating
enterprise risks

Prepared by Conning, Inc. Source: ADVISE® Enterprise

Risk Modeler model using hypothetical company data.
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Economic Value (EV) Efficient Frontier

Prepared by Conning, Inc. Source: ADVISE® Enterprise Risk Modeler model using hypothetical company data.
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Economic Value (EV) Efficient Frontier

=

Prepared by Conning, Inc. Source: ADVISE® Enterprise Risk Modeler model using hypothetical company data.
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Economic Value (EV) Efficient Frontier

Cash and Gov't
Corporate
Structured
CML/Private Placement
High Yield
US Equity
Alternative Assets
Total

Overall Duration

Economic Value ($MM)
Risk ($MM)

Current Benchmark A B C D E F G H | Jl K
5% 4% 36% 16% 8% 6% 1% - - - - - -
65% 40% 21% 40% 32% 31% 54% 52% 41% 35% 39% 50% 59%
16% 29% 43% 43% 44% 33% 14% 17% 26% 32% 28% 20% 19%
11% 20% - 1% 15% 29% 30% 30% 30% 30% 30% 26% 15%
3% 3% - - - - - - - - - - -
- 1% - - - - - - - - - 1% 4%
- 3% - - 1% 1% 1% 1% 3% 3% 3% 3% 3%
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
7.1 8.1 6.7 6.8 6.5 6.6 6.8 7.4 7.7 8.5 9.7 11.0 12.2
1,617 1,654 1577 1590 1603 1616 1,629 1642 1656 1669 1,681 1694 1,709
154 167 122 122 124 128 136 146 158 171 185 204 228
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Economic Value (EV) Asset Allocation

Current Benchmark A B C D E F G H | J K
Cash and Gov't 5% 4% 36% 16% 8% 6% 1% - - - - - -
Corporate 65% 40% 21% 40% 32% 31% 54% 52% 41% 35% 39% 50% 59%
Structured 16% 29% 43% 43% 44% 33% 14% 17% 26% 32% 28% 20% 19%
CML/Private Placement 11% 20% - 1% 15% 29% 30% 30% 30% 30% 30% 26% 15%
High Yield 3% 3% - - - - - - - - - - -
US Equity - 1% - - - - - - - - - 1% 4%
Alternative Assets - 3% - - 1% 1% 1% 1% 3% 3% 3% 3% 3%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Overall Duration 7.1 8.1 6.7 6.8 6.5 6.6 6.8 7.4 7.7 8.5 9.7 11.0 12.2
Economic Value ($MM) 1,617 1,654 1577 1590 1603 1616 1,629 1642 1656 1669 1681 1,694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228
= Credit Risk = Prepayment Risk
= |lliquidity Exposure = Diversification

= Alternative Assets = Duration Targeting



Economic Value (EV) Asset Allocation

Current (Benchmarln A B C D E (F G H\ | J K

Cash and Gov't 5% 4% 36% 16% 8% 6% 1% - - - - - -
Corporate 65% 40% 21% 40% 32% 31% 54% 52% 41% 35% 39% 50% 59%
Structured 16% 29% 43% 43% 44% 33% 14% 17% 26% 32% 28% 20% 19%
CML/Private Placement 11% 20% - 1% 15% 29% 30% 30% 30% 30% 30% 26% 15%
High Yield 3% 3% - - - - - - - - - - -
US Equity - 1% - - - - - - - - - 1% 4%
Alternative Assets - 3% - - 1% 1% 1% 1% 3% 3% 3% 3% 3%

Total 100% 100% 100% 100% 100% 100% 100% | 100% 100% 100% | 100% 100% 100%
Overall Duration 7.1 8.1 6.7 6.8 6.5 6.6 6.8 7.4 7.7 8.5 9.7 11.0 12.2
Economic Value ($MM) 1,617 1,654 1577 1590 1603 1616 1629 | 1642 1656 1669 ) 1681 1,694 1,709
Risk ($MM) 154 \ 167 J 122 122 124 128 136 \146 158 17)) 185 204 228
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Economic Value (EV) Asset Allocation

= |lliquidity Exposure

= Alternative Assets

= Diversification

= Duration Targeting

Current Benchmark A B C D E F G H | J K

Cash and Gov't 5% 4% 36% 16% 8% 6% 1% - - - - - -
Corporate 65% 40% 21% 40% 32% 31% 54% 52% 41% 35% 39% 50% 59%
Structured 16% 29% 43% 43% 44% 33% 14% 17% 26% 32% 28% 20% 19%
CML/Private Placement 11% 20% - 1% 15% 29% 30% 30% 30% 30% 30% 26% 15%
High Yield 3% 3% - - - - - - - - - - -
US Equity - 1% - - - - - - - - - 1% 4%
Alternative Assets - 3% - - 1% 1% 1% 1% 3% 3% 3% 3% 3%

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Overall Duration 7.1 8.1 6.7 6.8 6.5 6.6 6.8 7.4 7.7 8.5 9.7 11.0 12.2
Economic Value ($MM) 1,617 1,654 1577 1590 1603 1616 1,629 1642 1656 1669 1681 1,694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228

= Credit Risk = Prepayment Risk
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Economic Value (EV) Asset Allocation

Current Benchmark A B C D E F G H | J K
Cash and Gov't 5% 4% 36% 16% 8% 6% 1% - - - - - -
Corporate 65% 40% 21% 40% 32% 31% 54% 52% 41% 35% 39% 50% 59%
Structured 16% 2004 43% 43% 44% 3304 14% 17% 269 2204 2204 20% 19%
CML/Private Placement 11% 20% - 1% 15% 29% 30% 30% 30% 30% 30% 26% 15%
High Yield 3% 3% : . . . . . . . : . ;
US Equity - 1% - - - - - - - - - 1% 4%
Alternative Assets - 3% - - 1% 1% 1% 1% 3% 3% 3% 3% 3%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Overall Duration 7.1 8.1 6.7 6.8 6.5 6.6 6.8 7.4 7.7 8.5 9.7 11.0 12.2
Economic Value ($MM) 1,617 1,654 1577 1590 1603 1616 1,629 1642 1656 1669 1681 1,694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228
= Credit Risk = Prepayment Risk
= [lliquidity Exposure = Diversification

= Alternative Assets = Duration Targeting



Economic Value (EV) Asset Allocation

Current Benchmark A B C D E F G H | J K
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= Alternative Assets = Duration Targeting
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The Efficient Frontier — Progressive Analysis

« Examine Projection

Biases Optimization on
+ Standalone Asset Total Return
Performance

e MV of Assets minus PV of Liabilities
* Incorporate Liabilities and Liability
Constraints

» Asset classes include Government
Bonds, Corporate Bonds and Equity

ALM
~— Efficient
. E:gfhlgigssed Efficient Frontier

¢ Incorporates Liabilities
and Solvency Constraints

« Asset classes include
Government Bonds,
Corporate Bonds and
Equity
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Expected Results and Range of Results

Efficient Frontier

Probability Distribution

Return

O 75 - 90%
E 50 - 75%
E 25 -50%
O 10- 25%

= Each point on the efficient frontier, defined by a single risk and a single reward measure, is based on the results of 1,000s of

scenarios

= We usually want the investment strategy that on average gives the "best" reward for a given level of risk

= However, we also want to know the downside risk — how bad could results be?

= We evaluate this risk by looking at the range of potential results; for example, how bad is the 5% probability level (1 year in

twenty), and can we accept that much risk?
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Economic Efficient Frontier

Observations

= Benchmark economic value
Is improved over the Current
allocation at nearly every
percentile

= Extreme tail events are
similar between the
Benchmark and Current
allocations

$ millions

= Benchmark changes from
the Current portfolio:

* Longer Duration
* More BBB credit risk
« More Equities

« More Alternative Assets Strategy



Economic Efficient Frontier

Observations

= Benchmark economic value
Is improved over the Current
allocation at nearly every
percentile

= Extreme tail events are
similar between the
Benchmark and Current
allocations

$ millions

= Benchmark changes from
the Current portfolio:

 Longer Duration ©

 More BBB credit risk

« More Equities

« More Alternative Assets Strategy



Strategic Asset Allocation

Mean PVDE ($millions)
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12/31 Port

A

Constrained Efficient Frontier:

Treasuries: Max 10%

BBB Bonds: Max 40%

High Yield, Commercial Mortgage Loans, Emerging
Market Debt, Equities, Hedge Fund: Max 5%

10

Duration

Cash

Treasury
Corporate A
Corporate BBB

Structured

Mortgage-Backed
Securities (MBS)

High Yield

Emerging Market
Debt

Equities
Total

15 20 25 30 35 40 45 50
Standard Deviation of PVDE(Smillions)

12/31 A B C D E F G H [
Port

9.1 8.4 9.2 9.2 9.8 9.9 10.1 10.4 12.1 13.2
2% 1% 2% 1% 1% - - - - -
0% 10% 7% 1% - - - - - -
54% 42% 60% 65% 52% 49% 46% 45% 39% 43%
21% 19% 26% 27% 40% 40% 40% 40% 40% 40%
19% 25% 1% 1% 1% - - - - -
1% - - - - 3% 4% 3% 5% -
3% 2% 3% 4% 5% 5% 5% 5% 5% 5%

- 1% 1% 1% 1% 3% 4% 5% 5% 5%

0% - - - - - 1% 2% 6% 7%

100%  100%  100%  100%  100%  100%  100%  100%  100%  100%

Prepared by Conning, Inc. Source: ADVISE® Enterprise Risk Modeler model using hypothetical company data.
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ALM Efficient Frontier PVDE Distributions

Distribution of PVDE ($Millions)

300
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)
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100 (I Ll wany o 10 - 25%
> tj t:] O 5- 10%
- P
50 =
[0}
s - > o IS} < <« > ~
o
12/31 A B C D E F G H |
Port
Duration 9.1 8.4 9.2 9.2 9.8 9.9 10.1 10.4 12.1 13.2 When Iooklng at rlsk |n terms of
Cash 2% 1% 2% 1% 1% - - - - - h h I
Treasury 0%  10% 7% 1% . . . . . . the worst 5th percentile
Corporate A 54%  42%  60%  65%  52%  49%  46%  45% = 39% = 43% company value, Strategy G,
Corporate . . .
BBB 21%  19%  26%  27%  40%  40%  40%  40%  40%  40% with a duration of 10.4, is the
Structured 19% 25% 1% 1% 1% - - - - - IOW rlsk eﬁlClent Strategy
Mortgages 1% - - - - 3% 4% 3% 5% -
High Yield 3% 2% 3% 4% 5% 5% 5% 5% 5% 5%
EMD - 1% 1% 1% 1% 3% 4% 5% 5% 5%
Equity 0% - - - - - 1% 2% 6% 7%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
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Probability Distribution of Ending Surplus

Distribution of Ending RBC 2023
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Disclosures

Conning, Inc., Goodwin Capital Advisers, Inc., Conning Investment Products, Inc., a FINRA-registered broker dealer, Conning Asset Management Limited, Conning Asia
Pacific Limited and Octagon Credit Investors, LLC are all direct or indirect subsidiaries of Conning Holdings Limited (collectively, “Conning”) which is one of the family of
companies owned by Cathay Financial Holding Co., Ltd., a Taiwan-based company. Conning has offices in Boston, Cologne, Hartford, Hong Kong, London, New York,
and Tokyo.

Conning, Inc., Conning Investment Products, Inc., Goodwin Capital Advisers, Inc., and Octagon Credit Investors, LLC are registered with the Securities and Exchange
Commission (“SEC”) under the Investment Advisers Act of 1940 and have noticed other jurisdictions they are conducting securities advisory business when required by
law. In any other jurisdictions where they have not provided notice and are not exempt or excluded from those laws, they cannot transact business as an investment
adviser and may not be able to respond to individual inquiries if the response could potentially lead to a transaction in securities.

Conning, Inc. is also registered with the National Futures Association. Conning Investment Products, Inc. is also registered with the Ontario Securities Commission.
Conning Asset Management Limited is Authorised and regulated by the United Kingdom's Financial Conduct Authority (FCA#189316), and Conning Asia Pacific Limited is
regulated by Hong Kong's Securities and Futures Commission for Types 1, 4 and 9 regulated activities. Conning primarily provides asset management services for third-
party assets. Conning predominantly invests client portfolios in fixed income strategies in accordance with guidelines supplied by its institutional clients.

All investment performance information included within this material is historical. Past performance is not indicative of future results. Any tax related information contained
within this presentation is for informational purposes only and should not be considered tax advice. You should consult a tax professional with any questions.

For complete details regarding Conning and its services, you should refer to our Form ADV Part 2, which may be obtained by calling us.
Legal Disclaimer

©2018 Conning, Inc. This document and the software described within are copyrighted with all rights reserved. No part of this document may be distributed, reproduced,
transcribed, transmitted, stored in an electronic retrieval system, or translated into any language in any form by any means without the prior written permission of Conning.
Conning does not make any warranties, express or implied, in this document. In no event shall Conning be liable for damages of any kind arising out of the use of this
document or the information contained within it. This document is not intended to be complete, and we do not guarantee its accuracy. Any opinion expressed herein is
subject to change at any time without notice.

This document contains information that is confidential or proprietary to Conning (or their direct and indirect subsidiaries). By accepting this document you agree that: (1) if
there is any pre-existing contract containing disclosure and use restrictions between your company and Conning, you and your company will use this information in
reliance on and subject to the terms of any such pre-existing contract; or (2) if there is no contractual relationship between you and your company and Conning, you and
your company agree to protect this information and not to reproduce, disclose or use the information in any way, except as may be required by law.

ADVISE®, FIRM®, and GEMS® are registered trademarks of Conning, Inc. Copyright 1990-2018 Conning, Inc. All rights reserved. ADVISE®, FIRM®, and GEMS® are
proprietary software published and owned by Conning, Inc.

This material is for informational purposes only and should not be interpreted as an offer to sell, or a solicitation or recommendation of an offer to buy any security, product
or service, or retain Conning for investment advisory services. This information is not intended to be nor should it be used as investment advice.
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Agenda

 Recap A.M. Best’s recent BCAR asset capital charges update

 Introduce the concept of an “Enterprise” Efficient Frontier to
evaluate and measure the impact of regulatory / rating agency
considerations: Do BCAR capital charges impact asset
allocation?

« Case study: BCAR impact on asset allocation optimization
using year end 2016 P&C Industry holdings

* Reference to a similar study on NAIC’s proposed RBC C1
capital charges
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A.M. Best’'s BCAR (B1) and (B2) Charges Updates

A.M. Best BCAR for U.S. P&C Industry:

Required Capital

(B1) Fixed Income Securities

(B2) Equity Securities

(B3) Interest Rate

(B4) Credit

(B5) Net Loss and LAE Reserves
(B6) Net Premiums Written

(B7) Business Risk

(B8) Potential Catastrophe Losses

Net Required Capital =

\/ (B1)>+ (B2)*+ (B3)*+ (5 *B4) +[(5 * B4) + (B5) + (B6)> + (B8)® +(B7)

(B1), (B2) Charges Overview:

* BCAR Net Required Capital consistent
with a Value-at-Risk approach calculated
at different confidence levels.

95%, 99%, 99.5%, 99.6% VAR
calculations ascribe progressively
increasing asset capital charges

* Rating categories (formerly NAIC 1 - 6)
increase granularity

* Introduction of maturity considerations

« Baseline capital charges reflect multi-year
default considerations and equity
valuation changes generated by an
Economic Scenario Generator (ESG)

* Total investment risk captured by three
main components: (B1), (B2) and (B3)

Source: A.M. Best, NEAM Analytics
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Old versus new 95% VAR (B1), (B2) Capital Charges

95% Value-at-Risk Old BCAR
Rating 1Year 2Year J3Year 4Year 5Year 6GYear 7Year 8Year 9Year 10 Year
aaa 000% 000% 000% 000% 001% 002% 003% 004%  005%  0.05%
aa+ 0.00% 0.05% 0.09% 0.14% 0.18% 0.21% 0.24% 0.26% 0.28% 0.30%
aa 0.00% 0.10% (0.18% 0.27% 0.34% 0.41% 0.45% 0.48% 0.52% 0.54%
aa- 008% 024% 037% 052% 062% 071% 078% 082% 086% 091% 1%
a+ 0.25% 0.53% 0.78% 1.01% 1.19% 1.33% 1.43% 1.48% 1.55% 1.62%
a 0.33% 0.67% (0.99% 1.25% 1.47% 1.63% 1.74% 1.81% 1.89% 1.96%
a- 0.42%  0.86% 1.24% 1.56% 182% 202% 213% 221% 2230%  238%
bbb+ 0.75% 1.62% 2.16% 2.70% 3.13% 3.46% 3.69% 3.83% 3.99% 4 13%
bbb 0.88% 175% 247%  309%  356%  393% 418% 433% 448%  465% 2%
bbb- 1.16% 2.29% 3.20% 3.95% 4 53% 4 97% 5.25% 541% 5.58% 5.78%
bb+ 1.89% 3.65% 5.15% 6.43% 7.48% 8.35% 9.03% 9.49% 9.93% 10.34%
bb 221%  424%  594%  T736%  854%  949% 1022% 10.71% 11.18% 1161% 4%
bb- 4. 35% 8.14% 1112% 13.47% 1524% 1655% 17.46% 18.00% 1846% 18.82%
b+ to b- 6.52% 1191% 16.32% 1990% 2267% 2485% 2648% 2766% 2845% 2892% 4 5%
cccttocce-  2438% 3A713% 43.41% 46.00% 4677% 4677% 4677% 46.77% 46.77% 46.77% 10%
cctoc 2845% 4332% 5064% 5377% 5456% 5456% H456% H4566% 5456% 54.56% 30%
d 3251% 4951% 5787% 6145% 6236% 6236% 6236% 6236% 6236% 6236%
Equity 25.00% 15%

Source: A.M. Best, NEAM Analytics

Capital charges increase non-linearly with longer maturity and weakening credit quality

Green highlighted cells indicate “cheaper” rating / maturity combinations compared to old model
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Old versus new 99.6% VAR (B1), (B2) Capital Charges

99.6% Value-at-Risk Old BCAR
Rating 1Year 2Year J3Year 4Year 5Year 6GYear 7Year 8Year 9Year 10 Year
aaa 000% 005% 010% 014% 019% 023% 027% 030% 032%  038%
aa+ 0.09% 0.21% 0.35% 0.45% 0.54% 0.61% (0.68% 0.71% 0.77% 0.82%
aa 0.18% 0.40% 0.61% 0.77% 0.90% 1.00% 1.10% 1.15% 1.21% 1.27%
aa- 028%  059%  087% 1.11% 1.29% 1.40% 1.53% 1.58% 1.64% 1.72% 1%
a+ 0.48% 0.99% 1.42% 1.77% 2.02% 2.21% 2.37% 2.42% 2.50% 2.61%
a 0.58% 1.18% 1.70% 2.09% 2.39% 2.60% 2.78% 2.83% 2.93% 3.03%
a- 0.71% 142% 201%  248% 285%  2307% 325%  332% 34M1%  352%
bbb+ 1.17% 2.31% 3.26% 4 00% 4 57% 5.00% 5.31% H.42% 5.60% 5.79%
bbb 132% 261% 364% 448% 510% 558% 591% 602% 619%  639% 2%
bbb- 1.62% 3.19% 4. 42% 5.40% 6.13% 6.67% 7.02% 7.17% 7.33% 7.54%
bb+ 2.47% 4. 76% 6.67% 8.26% 9.51% 1053% 11.23% 11.78% 1224% 1267%
bb 282% 540%  752%  928% 1065% 11.73% 1250% 13.02% 1351% 13.96% 4%
bb- 5.10% 9.48% 1289% 1550% 1751% 1882% 1966% 20.16% 2056% 20.89%
b+ to b- 7.43% 1344% 1829% 2213% 2509% 2725% 2879% 2993% 3061% 3095% 4 5%
cccttocce-  2546% 3831% 4442% 4684% 47.30% 4730% 47.30% 47.30% 47.30%  47.30% 10%
cctoc 2970% 4469% 5182% 5H464% 5518% 55H18% 5518% 5518% 5518% 5518% 30%
d 3394% 5108% 5923% 6245% 6306% 6306% 6306% 6306% 6306% 6306%
Equity 44 00% 15%

. . . . _ Source: A.M. Best, NEAM Analytics
99.6% VAR is A.M. Best’'s most conservative (tail-centric) regime

Fixed income capital charges increase marginally compared to the 95% VAR regime

Equity capital charges increase significantly
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Evaluate the BCAR Impact on Asset Allocation in an Enterprise
Optimization Context using a “DuPont” Marked-to-Market Framework

Enterprise
Return on Equity

Enterprise Efficient Frontier

%

T

v

Enterprise Risk (e.g. Stdev of ROE)

Measuring BCAR Impact

= |nvestment portfolio
decision making
addressed in an
Enterprise framework
reflecting liabilities

= Efficient frontiers
indicate portfolios that
provide highest risk-
adjusted after-tax
returns on equity under
meaningful provided
constraints

= Evaluate how efficient
frontiers change under
the new BCAR regime:
“Cost of Constraints”
Analysis

Source: NEAM Analytics
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Case Study: P&C Industry’s BCAR Asset Allocation
Optimization Impact: Assumptions and Themes

* Model the U.S. year end 2016 P&C Industry as one organization
* Focus on Enterprise Return on Equity and Earnings Risk (initially)

« Optimize the investment portfolio in an “Enterprise” context reflecting
liabilities with reasonable asset sector / credit / duration constraints

 Limit analysis to bonds, stocks, cash and short term holdings,
excl. Schedule BA assets

« Assume A.M. Best’'s most conservative (B1) and (B2) baseline
99.6 Value-at-Risk capital charges to highlight impacts
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Case Study: P&C Industry Year End 2016 Detalils

ST/Gov't/Agcy
Corp
ABS/CMBS
MBS/CMO
Municipals
Equities

Total

Duration

Consolidated

15.2%
25.4%
7.0%
6.3%
24.5%
21.7%
100.0%

5.18

Underwriting LOB Combined Ratio

99.0

Average

AAA/AA 55.0%
A 10.9%
BBB 10.4%
<BBB 3.0%
NR 20.7%
Total 100.0%

—_—

Old BCAR
New 95 VAR
New 99 VAR
New 99.5 VAR
New 99.6 VAR

Enterprise Statistics *

514 Return on Equity (after-tax) 7.53
: Earnings Risk (Std Dev) 12.97
e Total Return on Assets 3.11
128.4 Investment Leverage 2.23
144.9 Product Leverage 0.75
148.3 Product Margin 1.00

** Estimate using baseline BCAR charges after diversification

* The year-end 2016 P&C Industry is treated as one consolidated organization; Estimate

Source: SNL Financial,

NEAM Analytics
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Return on Equity and Earnings Risk Efficient Portfolios

Efficient Frontier: Optimal asset allocations that provide the highest after-tax return on equity
for different levels of earnings risk

No BCAR constraints

Constrained to not exceed the

® P&C Industry’s old initial BCAR level

/

P&C Industry at Constrained to not exceed the
Year End 2016: P&C Industry’s new initial 99.6 VAR BCAR level

Old BCAR*: 51.4 $BB
New 99.6 BCAR*: 148.3 $BB

Return on Equity

Earnings Risk (Stdev ROE)

New BCAR model not considerably more “restrictive” than the old model (The new 99.6 VAR
BCAR does not yield significantly lower return portfolios than the old BCAR model given any

level of risk)

« BCAR impact most “pronounced” for higher risk — higher return investment portfolio profiles

* The year-end 2016 P&C Industry is treated as one consolidated organization; Estimate
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Comparing BCAR Driven Portfolio Profile Differences

Q No BCAR constraints
Constrained to not exceed the
> Y P&C Industry’'s old initial BCAR level
= y
o
”CJ P&C Industry at Constrained to not exceed the
© Year End 2016 P&C Industry’s new initial 99.6 VAR BCAR level
c -
=
QO
@

Earnings Risk (Stdev ROE)

Key Portfolio Differences:
- New 99.6 BCAR® versus unconstraint BCAR @

Shorter Duration (6.7 vs 6.8)

* Fewer equities (-7.0 %pts)

« Higher BBB and below investment grade
allocation (+2.8 %pts)

- New 99.6 BCAR® versus old BCAR © e Similar Duration (6.7)
« Slightly fewer equities
« Slightly higher credit quality
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Different Objective: “BCAR” Efficient Portfolios

+ ldentify BCAR efficient portfolios as the investment portfolio construct that delivers the
lowest BCAR charge for any given level of Enterprise ROE:

Portfolios with the
lowest respective

BCAR to generate
the shown ROE

/

¢ -—-———————————

* 99.6 VAR BCAR capital charges increase non-linearly as higher yielding investment portfolio returns
are targeted

« How do portfolio profiles that generate identical Enterprise ROEs compare under the old and new
99.6 BCAR?

* The year-end 2016 P&C Industry is treated as one consolidated organization
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Comparing BCAR-Efficient Portfolios of Old versus New
99.6 VaR BCAR Regime: Sector, Credit, Duration

Dissimilarity of Portfolio Sector Distributions** Dissimilarity of Portfolio Rating Distributions**
for Different Desired Enterprise ROE Levels* for Different Desired Enterprise ROE Levels*
SE SE
3 2
5 i° o £a
g 3 § I
Lid] 1]
Dozl = s
£ =2 £ =2
55 , 85 .
3.00 4.00 5.00 6.00 7.00 ! 8.00 9.00 10.00 3.00 4.00 5.00 6.00 7.00 ! 8.00 9.00 10.00
Enterprise Return on Equity (%) Enterprise Return on Equity (%)
Optimal BCAR Portfolios' Duration
for Different Desired Enterprise ROE Levels* * BCAR efficient portfolios that generate identical
5 700 - expected Enterprise ROEs show different portfolio
T oo profiles under the old vs. new 99.6 BCAR regime
g é 5.00 in terms of duration, sector and rating distributions.
= S 400 : : : :
T 3 500 * Investment portfolio profiles become increasingly
S 2 200 o New 39 £ BOAR more similar for higher targeted Enterprise ROEs:
& 2 100 —o—0ld BCAR The impact from optimizing under the old vs. new
0.00 BCAR regime fades

3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Enterprise Return on Equity (%)

** Defined as sum of squared % holding differences by sector or rating
* The year-end 2016 P&C Industry is treated as one consolidated organization
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Comparing BCAR-Efficient Portfolios of Old versus New
99.6 VaR BCAR Regime: Highlighting Sector Differences

% Portfolios' Structured Share

35.00
30.00
25.00
20.00
15.00
10.00

5.00

0.00

3.00

Optimal BCAR Portfolios' Share of Structured Securities
for Different Desired Enterprise ROE Levels™

5.00 6.00 7.00

—o— New 99.6 BCAR
—0—Cld BCAR

8.00 9.00

Enterprise Return on Equity (%)

10.00

New 99.6 BCAR favors shorter duration,
higher credit quality structured securities in
lower yielding investment portfolio profiles

Higher return (and higher risk) portfolio
allocations increasingly utilize equities
regardless of their capital charges. The
allocation to equities is similar in all BCAR
regimes

Source: NEAM Analytics
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Five Things To Remember

A.M. Best introduced tail-risk focused stochastic (B1) and (B2)
BCAR charges for different Value-at-Risk (VAR) confidence levels,
maturity cohorts and a more granular rating scheme

Fixed income capital charges increase non-linearly as credit weakens
and maturity extends, reflecting greater likelihoods of default;
Equity capital charges increase significantly

The year end 2016 P&C industry’s consolidated investment portfolio
baseline BCAR charge triples under the new 99.6 VAR BCAR regime

The new BCAR model does not significantly limit achieving higher
risk adjusted investment returns

Optimal risk adjusted return portfolios might have slightly different
portfolio profiles with the new BCAR model often favoring higher
credit quality, shorter maturity structured securities
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NAIC RBC Proposed C1 Capital Charges Impact on

Life Industry’s Asset Allocation

Efficient frontier under P
“current” C1 e

o @ Current portfolio
Efficient

frontier under “proposed” C1

Return on Equity

Earnings Risk (Stdev ROE)

* Proposed RBC C1 capital charges alter the
Enterprise Efficient Frontier considerably, limiting
investment opportunities when constrained to not
exceed the respective old and new asset portfolio
capital charge

e The introduction of proposed RBC C1 charges
might incentivize Life insurers to reconfigure their
investment portfolios, potentially favoring higher
credit and shorter duration structured securities

Refer to results in
SOA “Risk & Rewards” Issue 70, August 2017

Source: NEAM Analytics
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Q&A

Tobias Gummersbach

New England Asset Management, Inc.

Tobias.Gummersbhach@neamgroup.com
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