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The Need for More Reflective ALM Models

Asset-Liability Models have been common at Life, Annuity, and Health companies for some
time and are directly impacting the liabilities that are booked to the balance sheet and
strategic business decisions (e.g., growth strategy, product lines, and reinsurance).

Actuarial Purposes

Asset Adequacy Testing (IF only)
= CFT, RBC C3P1 & P2
Forecasting (IF & FNB)

= Expected earnings using real assets

= Projecting Capital ratios

PBR (IF only)

= \VM-20 for the Deterministic & Stochastic Reserves
=  AG-43/VM-21 for the CTE calculation with dynamic hedging

ALM (IF only)

IFRS 17 (IF only)
EC (IF only)

Nested projections




Historic Reinvestment/Disinvestment Approaches

Many actuarial ALM models have historically used very understandable and easy to calculate
reinvestment/disinvestment logic. The downside is that these are also very unrealistic
compared to what an Investment department would do in practice, and often result in a
diminishment, or complete cessation, of conversations between Investments & Modeling.

= Buy according to fixed weights

= Sell Pro Rata

= Buy Negative New Purchase Assets

= Minimize Capital Gains & Losses

= Sell based on highest or lowest maturity first

Disinvestment




More Realistic Approaches - Better ALM Models

In practice, investment departments work to balance several priorities as they manage a
portfolio, with a particular responsibility to mitigate the negative impact of tail events. An
ongoing communication channel is critical for understanding the investment philosophy,
setting assumptions, calibrating the model, and maintaining an ongoing feedback loop.

Common Investment Priorities

=  Maximize Book Yield

=  Match Greeks

=  Match Cash Flows

= Portfolio mix across asset classes

= Portfolio mix across risk classes

= Capital C1 charges

= Liquidity

= |mpact of Realized Capital Gains or Losses




Assumption Gathering

An ongoing dialogue with your Investment team is required to set and refine your ALM model

assumptions including:

Reinvestment
Assets

Target Greeks

Target Asset
Mixtures

Liquidity

Capital Gain/Loss

Tolerance

A more realistic pool of reinvestment assets that should
be considered (extending beyond a handful of bonds
and mortgages)

Target durations for each LOB, and how those are
expected to change over time, under different economic
environments, and if future new business is reflected
Asset durations when not calculated by the system

Mapping cusips to asset classifications
Target asset classification mixtures and tolerance ranges

Liquidity ratings or classifications at the cusip level

Budget of Realized Capital Gains or Losses



System Requirements

In order to meaningfully reflect a more SAA-based investment philosophy within the model,
the actuarial model must incorporate complex financial and mathematical theory. Efficient
programming logic must be used to avoid ballooning runtimes.

Core Platform Challenges

For each individual objective, measure the modeled position relative

to the target and make adjustments accordingly

= For example, how to project durations for various asset types, for both 1t
principle & imported assets

= Enact a mathematical decision-making framework that allows the

model to move towards multiple, sometimes competing, objectives

simultaneously in accordance with Investment’s priorities

= Build out functionality and/or parameterize the model

= Transparency of interim and final model outputs to show which
specific decisions were made in order to facilitate meaningful dialogue
with Investments

= Adhere to the model governance, control and documentation
requirements of actuarial systems that calculate reported reserves




Calibration & Feedback Loop

Since one of the primary objectives is to mitigate the negative impact of tail events, it is
easier to calibrate your actuarial ALM model with a set of stochastic scenarios (e.g., RBC
C3P1, VM 20 SR, VM21 CTE), before carrying it over to deterministic scenario applications
(e.g., CFT, VM-20 DR).
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Calibration & Feedback Loop

One of the interesting things of this calibration work is to see how unintentional the previous
methodology was compared to a deliberate approach. For example, when no target duration
or asset mixture is specified (i.e., a non-SAA approach), the results show it.
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Calibration & Feedback Loop

During the calibration work, auditability of the interim calculations is a critical component in
soliciting feedback from Investments. It allows you to ask the question, “Does this model
decision in this particular instance seem reasonable?” and make adjustments as necessary.

Market Value
Portfolio | Portfolio
Category |Category End of Month | Change due to Change due to
Maturity | Selling | (ASSET | (NAIC) Book (before pro rata SAA
Asset ID Asset Description Date (*) | Priority | CLASS) Eff Dur| Yield reinvestment) disinvestment disinvestment
29356JAA5 | ENSCO OFFSHORE 2020-10 1 BOND 1 1.8 4.70% 188,254 (2,276) -
294429AJ4 | EQUIFAXINC 2022-12 1 BOND 2 48| 3.34% 8,376,023 (101,271) -
29736RAEOQ | ESTEE LAUDER COS INQ 2022-08 1 BOND 1 47| 2.37% 4,101,030 (49,584) -
313381VS1 | FEDERAL HOME LOAN B 2033-02 1 BOND 1 9.4 3.28% 15,199,692 (183,773) -
3136A2PM9( FNMA 2041-12 1 MBS 1 12.7 | 4.58% 2,634,065 (31,847) (2,634,065)
3136A4FU8 | FNMA 2042-03 1 MBS 1 7.4 3.54% 17,178,492 (207,698) -
3136A4UF4 | FNMA 2042-03 1 MBS 1 511 3.53% 5,595,885 (67,657) -
3136G1AL3 | FANNIE MAE 2033-01 1 BOND 1 9.3 3.30% 11,264,662 (136,196) -
3136G1AX7 | FANNIE MAE 2033-01 1 BOND 1 9.9 3.28% 10,675,140 (129,068) (545,424)
3137A4CM7| Freddie Mac 2039-12 1 MBS 1 7.2 4.18% 20,638,246 (249,528) -
3137AYCT6 | Freddie Mac 2043-02 1 MBS 1 11.6 | 3.30% 6,010,341 (72,668) (6,010,341)
3137GAWYY Freddie Mac 2038-12 1 MBS 1 57| 4.17% 6,834,174 (82,629) -
31395HBS8 | FHLMC 2033-07 1 MBS 1 0.1] 5.12% 8,475 (102) -
31395HBS8 | FHLMC 2033-07 1 MBS 1 0.1] 5.12% 804,351 (9,725) -
32052WAKS5| FIRST HORIZON ALTERN{ 2037-08 1 MBS 3 7.5] 6.99% 9,520,313 (115,106) -
976826BH9 | WISCONSIN POWER & L| 2020-06 1 BOND 1 2.7 4.09% 4,646,602 (56,180.0) -
97806*AD4 | WOLVERINE POWER 2040-05 1 BOND 1 12.5( 5.10% 6,121,932 (74,017.6) (6,121,932)
Q3393*AE1 | ELECTRANET 2018-06 1 BOND 1 1.0 4.41% 2,834,682 (34,272.9) -
R2284#AG5| STATNETT SF 2032-06 1 BOND 1 10.7 | 3.36% 8,320,591 (100,601) (8,320,591)
COMM MORTGAGE 10 2024-07 1 CMML 1 28| 5.48% 17,483,056 (211,380) -
Total Assets 2,035,219,570 (23,632,354) (23,632,354)
Cash (215,344,848) 23,632,354 23,632,354




Conclusion

Liability Driven Investment techniques have used Strategic Asset Allocation approaches for
some time. Extending Strategic Asset Allocation approaches into your actuarial ALM models
will result in more accurate balance sheet and informed strategic business decisions.

Key Benefits

= From an AOM “The Company believes the new model provides significantly
more realistic decision making, and more accurately reflects the actual process
employed by our ALM department.”

= Should reduce CTE and VaR-based metrics (e.g., VM20 SR & VM21 CTE, RBC
C3P1 & P2, EC)

= Likely to decrease additional CFT reserves

= Project more accurate Capital C1 charges, and therefore more accurate capital
ratios for more informed strategic decision making

= “The greatest advantage is in what you disinvest in a block that is selling assets.”
= Establish or strengthen the relationship between Investments and Actuarial
= Provide a formal feedback loop to ALM
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Modern Portfolio Theory — Mean-Variance Efficient Frontier
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Asset-Only Efficient Frontier

Prepared by Conning, Inc. Source: ADVISE® model based on hypothetical company data.



Constrained Asset-Only Efficient Frontier

Duration 10.0
cash 3%
Treasuries 25%
Duration 2.8 A-Corp 25%
cash 5% BBB-Corp 1%
Treasuries 25% Structured 35%
A-Corp 70% Stock 11%

Prepared by Conning, Inc. Source: ADVISE® model based on hypothetical company data.



Constrained Asset-Only Efficient Frontier

Duration 12.0
A-Corp 3%
BBB-Corp 35%
/ Structured 1%
EMD 15%
Stock 46%
Duration 11.5
Treasuries 11%
BBB-Corp 33%
Structured 25%
EMD 10%
Stock 21%
Duration 10.0
cash 3%
Treasuries 25%
A-Corp 25%
BBB-Corp 1%
Structured 35%

Stock 11%



Economic Surplus Efficient Frontier

Prepared by Conning, Inc. Source: ADVISE® model based on hypothetical company data.
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Economic Surplus Efficient Frontier

Prepared by Conning, Inc. Source: ADVISE® model based on hypothetical company data.
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Economic Surplus Efficient Frontier

Duration 10.0
cash 3%
Treasuries 25%
Duration 9.8 A-Corp 25%
cash 1% BBB-Corp 1%
Treasuries 25% Structured 35%
A-Corp 48% Stock 11%

BBB-Corp 1%
Structured 25%



Economic Surplus Efficient Frontier

Duration 10.7
Treasuries 23%
BBB-Corp 25%
Structured 41%
EMD 3%
Stock 8%
Duration 10.0
cash 3%
Treasuries 25%
Duration 9.8 A-Corp 25%
cash 1% BBB-Corp 1%
Treasuries 25% Structured 35%
A-Corp 48% Stock 11%
BBB-Corp 1%

Structured 25%



Economic Surplus Efficient Frontier

Duration 11.5 Duration 12.0
Treasuries 11% A-Corp 3%
- (]
BBB-Corp 33% BBB-Corp 35%
- (]
Structured 25%
’ o Structured 1%
EMD 10% .
EMD 15%
Stock 21% D
Stock 46%
Duration 10.7
Treasuries 23%
BBB-Corp 25%
Structured 41%
EMD 3%
Stock 8%
Duration 9.8
cash 1%
Treasuries 25%
A-Corp 48%
BBB-Corp 1%

Structured 25%



PVDE Efficient Frontier

Prepared by Conning, Inc. Source: ADVISE® model based on hypothetical company data.
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PVDE Efficient Frontier

Duration
cash
Treasuries
A-Corp
BBB-Corp

Structured

9.8
1%
25%
48%
1%
25%

Duration
Treasuries
BBB-Corp
Structured
EMD
Stock

10.7
23%
25%
41%
3%
8%

Duration
Treasuries
BBB-Corp
Structured
EMD
Stock

115
11%
33%
25%
10%
21%
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PVDE Efficient Frontier

Duration
cash
A-Corp
BBB-Corp
Structured
HY

EMD
Stock

Duration
cash
Treasuries
A-Corp
BBB-Corp

Structured

Duration
cash
Treasuries
A-Corp
BBB-Corp

Structured

9.8
2%
44%
25%
15%
5%
5%
4%

9.9
2%
5%
60%
18%
15%

10.2
2%
29%
46%
7%
16%

\
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PVDE Efficient Frontier

Duration
cash
A-Corp
BBB-Corp
Structured
HY

EMD
Stock

9.8

2%
44%
25% "-----""'---------
15%

5%

5%

4%

Duration
cash
A-Corp
BBB-Corp
Structured
HY

EMD
Stock

Duration
cash
A-Corp
BBB-Corp
Structured
HY

Stock

8.9
3%
34%
31%
11%
15%
1%
5%

7.7
3%
17%
35%
9%
25%
11%
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Allocation Comparison

Constrained AO Economic Surplus PVDE Efficient Frontier

Duration 12.0 Duration 12.0 Duration 7.7

% A-Corp 3% A-Corp 3% cash 3%
o BBB-Corp 35% BBB-Corp 35% A-Corp 17%
"acn Structured 1% Structured 1% BBB-Corp 35%
T EMD 15% EMD 15% Structured 9%
Stock 46% Stock 46% HY 25%

Stock 11%

Duration 11.5 Duration 11.5 Duration 9.8

i Treasuries 11% Treasuries 11% cash 2%
E BBB-Corp 33% BBB-Corp 33% A-Corp 44%
= Structured 25% Structured 25% BBB-Corp 25%
g EMD 10% EMD 10% Structured 15%
= Stock 21% Stock 21% HY 5%
EMD 5%

Stock 4%

Duration 10.0 Duration 9.8 Duration 10.2

cash 3% cash 1% cash 2%

< Treasuries 25% Treasuries 25% Treasuries 29%
; A-Corp 25% A-Corp 48% A-Corp 46%
S BBB-Corp 1% ::icfz:d Z;j BBB-Corp 7%
Structured 35% Structured 16%

Stock 11%



Metric Choice

Your choice of metric matters, and it should reflect the objectives of your portfolio.

= Highest expected portfolio value, constrained by individual liability, rating agency and
regulatory considerations

= Highest expected economic surplus, constrained by accounting and regulatory considerations

= Highest expected embedded value, directly reflecting accounting and regulatory implications
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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. Global Evolution Fondsmaeglerselskab A/S and its group of companies (“Global Evolution”) are affiliates of Conning with their head office located in Kolding,
Denmark.

Conning, Inc., Conning Investment Products, Inc., Goodwin Capital Advisers, Inc., Octagon Credit Investors, LLC, and Global Evolution USA, 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 and Korea’s Financial Services Commission. 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), Conning Asia Pacific Limited is regulated by Hong Kong’s Securities and Futures Commission for Types 1, 4 and 9 regulated activities, and Global
Evolution Fondsmeeglerselskab A / S (FSA #8193) is regulated by Finanstilsynet (the Danish FSA). Conning and Global Evolution primarily provide asset management
services for third-party assets.

Conning and Global Evolution predominantly invest 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 a guarantee 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 (for all US entities), which may be obtained by calling us.
Legal Disclaimer

©2019 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
and Global Evolution, as applicable. Neither Conning nor Global Evolution make any warranties, express or implied, in this document. In no event shall Conning or Global
Evolution, as applicable 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 or Global Evolution, as applicable). 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 or Global Evolution,
as applicable, 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 or Global Evolution, as applicable, 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 1990-2019 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 or Global Evolution for investment advisory services. This information is not intended to be nor should it be used as investment advice.
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