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Simulation Modeling Approach
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Economic Value (EV) Efficient Frontier

Integrated ALM

¢ Identify 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

Source: Conning ADVISE
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Economic Value (EV) Efficient Frontier

Integrated ALM

+ Identify 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

Source: Conning ADVISE
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Economic Value (EV) Efficient Frontier

5-Year Efficient Frontier
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The efficient frontier does not reflect the deduction of estimated investment management and transaction fees that the client may incur. * All dividends and other earnings are assumed to be reinvested semi-annually
Source: Conning analysis
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Economic Value (EV) Efficient Frontier

Economic Value (Smillions)

5-Year Efficient Frontier
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Economic Value (EV) Efficient Frontier

5-Year Efficient Frontier
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Standard Deviation of Economic Value (Smillions)
Current Benchmark A B C D E F G H 1 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 ($MM) 1,617 1,654 1,577 1,590 1,603 1,616 1,629 1,642 1,656 1,669 1,681 1,694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228

The efficient frontier does not reflect the deduction of estimated investment management and transaction fees that the client may incur.
All dividends and other earnings are assumed to be reinvested semi-annually.

Source: Conning Analysis

(0 CONNING




Economic Value (EV) Asset Allocation

5-Year Efficient Frontier

El.ew -
F = ~KltBenchmark
%'ﬁw Can ’: Penchmork —=— All Assets with constraints
£
gl.ﬂﬂ e - - -Standard Asset Classes
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 ($MM) 1,617 1,654 1,577 1590 1,603 1,616 1,629 1,642 1656 1,669 1681 1,694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228
¢ Credit Risk ¢ Prepayment Risk
+ llliquidity Exposure + Diversification
+ Alternative Assets ¢ Duration Targeting
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Economic Value (EV) Asset Allocation

5-Year Efficient Frontier

B -

% ! ~KltBenchmark

%’ﬁw ne ’: Senchenark —=— All Assets with constraints

£

g.,w, Y - = -Standard Asset Classes

Current (Benchmarlp 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 ($MM) 1,617 1,654 1577 1590 1603 1616 1629 | 1642 1656 1,669 ) 1681 1694 1,709
Risk ($MM) 154 \ 167 Y, 122 122 124 128 136 \146 158 lllj 185 204 228
¢ Credit Risk ¢ Prepayment Risk
+ llliquidity Exposure + Diversification
Source: Conning Analysis + Alternative Assets ¢ Duration Targeting
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Economic Value (EV) Asset Allocation

5-Year Efficient Frontier

_ -7 * Benchmark

+ Current
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Source: Conning Analysis
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+ llliquidity 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 ($MM) 1,617 1,654 1,577 1590 1,603 1,616 1,629 1,642 1656 1,669 1681 1,694 1,709
Risk ($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

5-Year Efficient Frontier
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£

g‘-ﬂ" Y - = -Standard Asset Classes

1,600
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 168% 2904 43% 43% 449 23% 14% 17% 26% 22% 2804 200% 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 ($MM) 1,617 1,654 1577 1590 1603 1616 1,629 1642 1656 1669 1681 1694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228
¢ Credit Risk ¢ Prepayment Risk
+ llliquidity Exposure + Diversification
Source: Conning Analysis + Alternative Assets ¢ Duration Targeting
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Economic Value (EV) Asset Allocation

5-Year Efficient Frontier
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Source: Conning Analysis
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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% - - - - - - - - - - -
r‘lllif‘\ll 104, 104, /IOA
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 ($MM) 1,617 1,654 1,577 1590 1,603 1,616 1,629 1,642 1656 1,669 1681 1,694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228
¢ Credit Risk ¢ Prepayment Risk
+ llliquidity Exposure + Diversification
+ Alternative Assets ¢ Duration Targeting
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Economic Value (EV) Asset Allocation

5-Year Efficient Frontier

Source: Conning Analysis
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£
g‘-ﬂ" Y - = -Standard Asset Classes
1,600
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 ($MM) 1,617 1,654 1,577 1590 1,603 1,616 1,629 1,642 1656 1,669 1681 1,694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228
¢ Credit Risk ¢ Prepayment Risk
+ llliquidity Exposure + Diversification
+ Alternative Assets ¢ Duration Targeting
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Economic Value (EV) Asset Allocation

5-Year Efficient Frontier
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3
gx.szn e - = -Standard Asset Classes
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 ($MM) 1,617 1,654 1,577 1590 1,603 1,616 1,629 1,642 1656 1,669 1681 1,694 1,709
Risk ($MM) 154 167 122 122 124 128 136 146 158 171 185 204 228
¢ Credit Risk ¢ Prepayment Risk
+ llliquidity Exposure + Diversification
+ Alternative Assets ¢ Duration Targeting
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Economic Value (EV) Asset Allocation

_ -7 * Benchmark

5-Year Efficient Frontier

= -t Benchmark

—=— All Assets with constraints

- - -Standard Asset Classes
+ Current

160 180 200 220 240 260

Source: Conning Analysis
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+ llliquidity 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 ($MM) 1,617 1,654 1,577 1590 1,603 1,616 1,629 1,642 1656 1,669 1681 1,694 1,709
Risk ($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) Efficient Frontier

5-Year Efficient Frontier
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The efficient frontier does not reflect the deduction of estimated investment management and transaction fees that the client may incur.
All dividends and other earnings are assumed to be reinvested semi-annually.

Source: Conning Analysis
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The Efficient Frontier — Progressive Analysis

Asset Only - Benine Projection Optimization on
EfﬁCIennt - Standalone Asset Total Return
Fr@nfwer Performance

. . * MV of Assets minus PV of Liabilities
EV EfﬂClent * Incorporate Liabilities and Liability
Frontﬂer Constraints

« Asset classes include Government
Bonds, Corporate Bonds and Equity

» Profit based Efficient

PVDE Frontier
g n * Incorporates Liabilities
EfﬂClent and Solvency Constraints
Frontier + Asset classes include

Government Bonds,
Corporate Bonds and
Equity

Source: Conning Analysis
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PVDE vs Economic Value (EV) Efficient Frontiers

EV Regime
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Source: Conning Analysis
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Expected Results and Range of Results

Efficient Frontier Probability Distribution

Return
Return

{190-
m 75-
MW 50-
H 25-
O 10-
{1 5-10%

95%
90%
75%
50%
25%

+ mean

+ 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?

(0 CONNING
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Economic Efficient Frontier

Observations

¢ Benchmark economic value is

Distribution of Economic Value

improved over the Current 1,800
allocation at nearly every percentile

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

¢ Benchmark changes from the 1,600
Current portfolio:

= Longer Duration
= More BBB credit risk

= More Equities

r----

O 90 - 95%
O 75- 90%
o 50 - 75%
o 25- 50%
O 10- 25%
O5- 10%
130.5-5%
® Mean

Hon
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| - -
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II._

=
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d__
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l_|__
.
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=  More Alternative Assets 1,400

Current BM* A B C D E F G H J K

*The efficient frontier does not reflect the deduction of estimated investment management and transaction fees that the client may incur.

All dividends and other earnings
Source: Conning Analytics
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BM* means Benchmark Strategy
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Economic Efficient Frontier

Observations

¢ Benchmark economic value is

Distribution of Economic Value

improved over the Current 1,800
allocation at nearly every percentile

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

¢ Benchmark changes from the 1,600
Current portfolio

= Longer Duration
= More BBB credit risk <

= More Equities

O 90 - 95%
O 75- 90%
o 50 - 75%
o 25- 50%
E O 10- 25%

O5- 10%
130.5-5%
® Mean

d__
"+
JE
l_|__
k-
I._.|._
-
___l__

=  More Alternative Assets 1,400

Current BM* A B C D E F G H J K

*The efficient frontier does not reflect the deduction of estimated investment management and transaction fees that the client may incur.

All dividends and other earnings
Source: Conning Analytics
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BM* means Benchmark Strategy
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Five Tail Scenarios (0.3% - 0.7% Worst Percentiles)

Treasury
Rates
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Source: Conning Analytics
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Five Tail Scenarios (0.3% - 0.7% Worst Percentiles)
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Source: Conning Analytics
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Five Tail Scenarios (0.3% - 0.7% Worst Percentiles)

Treasury Rates for Benchmark Portfolio

20.0%
18.0%
16.0% I\\
14.0% /
A\
Scenario A

12.0%
Treasury N \
Rates 10.0% N Scenario B
8.0% - \ \\/ Scenario C
. (o] k \

Scenario D
6.0% - .
Scenario E
4.0% -
2.0% N
0.0% | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 1

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Projected Year

Source: Conning Analytics
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Five Tail Scenarios (0.3% - 0.7% Worst Percentiles)
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Source: Conning Analytics
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Five Tail Scenarios (0.3% - 0.7% Worst Percentiles)

Equity Returns for Current Portfolio
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Source: Conning Analytics
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Five Tail Scenarios (0.3% - 0.7% Worst Percentiles)

Equity
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Source: Conning Analytics
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Five Tail Scenarios (0.3% - 0.7% Worst Percentiles)

Equity Returns for Benchmark Portfolio
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Disclosures

Conning & Company is the parent of Conning, Inc., Goodwin Capital Advisers, Inc. and Conning Investment Products, Inc., a FINRA-registered broker dealer, and
an affiliate of Conning Asset Management Limited, and Cathay Conning Asset Management Limited (CCAM) (together, “Conning”). Conning & Company’s parent is
a portfolio company of the funds managed by Aquiline Capital Partners, LLC (a New York-based private equity firm,). Conning has offices in Hartford, New York,
London, Cologne, and Hong Kong.

Conning, Inc., Conning Investment Products, Inc., and Goodwin Capital Advisers, Inc. are registered with the Securities and Exchange Commission (“SEC”) under
the Investment Advisers Act of 1940. Conning Investment Products, Inc. is also registered with the Ontario Securities Commission. Conning Asset Management
Limited is Authorized and regulated by the United Kingdom's Financial Conduct Authority, and Cathay Conning Asset Management Limited is regulated by Hong
Kong’s Securities and Futures Commission. 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.

Conning, Inc. is registered as an Investment Adviser with the SEC and has noticed other jurisdictions it is conducting securities advisory business when required by
law. In any other jurisdictions where it has not provided notice and is not exempt or excluded from those laws, it 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.

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

Copyright 2014 Conning, Inc. This document and the software described within are copyrighted with all rights reserved. No part of this document may be
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 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.

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 and should
not be copied or distributed without the prior consent of Conning.
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Agenda

1) Trends in life insurers’ derivatives activity
9) Derivatives valuation developments: collateral-based pricing
3) New derivatives products: options on risk-controlled indices

4) Derivatives market outlook
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1. Trends in Life

Insurers’ Derivatives
Activity
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Transparency in Derivatives Activity

Detailed derivatives use reporting is produced quarterly

* Transparency exists thanks to the Statutory DB schedules
* Filed quarterly with information on ownership, new trades, terminations
* Part A covers forwards, swaps, options, swaptions, collars etc.
* Part B covers futures
* Measurement metrics
* Notionals and/or units
* Book value
* Fairvalue
* Not reported: option Greeks, duration

* Measurement consistency is difficult to achieve

A"\
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Transparency in Derivatives Activity

Parsing the Schedule DB Data is a highly labor-intensive manual process

* The statutory blanks change over time

* There s little conformity on how different companies report different types of options (across the industry
and even through time)

* Notional vs. Units

e Strike inconsistencies ($ vs %)

* Expiration Date vs. Termination Date

* Risk Classification (Equity / Rates / FX / Credit...) and ways to transcribe

* Currency of the notional ($ is requested)

* Treatment of call/put (cap/floor/swaption) spreads (sign of notional/strike; single line or multiple lines)
* Different treatment of same trade in “Owned” vs. “Terminated” reports

* Typos (e.g. Trade Dates in future, transposed digits in year/months etc.)

* Takeaway: an amount of subjectivity is necessary when parsing the data!

* We create an approximate metric of adjusted notional representing a “best guess” estimate

A"\
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Derivatives Held at Year-End

Derivatives holdings continue to grow but the composition is changing

*  Over $2 trillion adjusted notional of Schedule DB Part A assets (forwards, swaps, collars, options, swaptions, caps/floors)

held by life insurers at the end of 2016

* Part A assets annualized growth rate: ~21% between 2010 and 2013; ~6% since 2013

*  ~$100 billion notional of Schedule DB Part B assets (futures) held by life insurers at end of 2016

* Part B assets growth rate: ~8% between 2010 and 2013; ~16% since 2013

* Charts illustrate absolute value of notional at year-end

Part A: Absolute Adjusted Notional ($, tr)

2_ ................................................. T .
i l ----- IIIII --
0 ——  — T T T — T T T =
2010 2011 2012 2013 2014 2015 2016
ReportYear

A"
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Source: SNL Schedule DB data, Credit Suisse
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Part B: Absolute Adjusted Notional ($, b)
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Derivatives Held at Year-End By Risk Type
Rate and equity derivatives continue to be the most prominent types
* Rates continue to be the biggest derivatives holding on insurers’ balance sheets by adjusted notional
* However, a slowdown in adjusted notionals’ growth noticeable since 2013
* Equities are roughly half of rates’ adjusted notionals
* Futures’ use has been on the rise recently both for rates and equities
Part A: Absolute Adjusted Notional ($, tr) Part B: Absolute Adjusted Notional ($, b)
1.0 40 -
0.0 0- !
2010 2011 2012 2013 2014 2015 2016 2010 2011 2012 2013 2014 2015 2016
ReportYear ReportYear
Credit Equity WM FX WM Rates Credit Equity WEE FX WM Rates
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Derivatives Held at Year-End By Tenor
There has been a noticeable shift in maturities in both rates and equities
* Rates derivatives extending in tenors
* Equities derivatives shortening in tenors
Rates Absolute Adjusted Notional ($, b)
500 -
[ N Y
2010 2011 2012 2013 2014 2015 2016
ReportYear
(0, 1.1] (1.1, 511] (5.1, 10.1] B (10.1, 30.11] B (30.1, 9999]
Equities Absolute Adjusted Notional ($, b)
250 -
D T I I I I-_ I I
2010 2011 2012 2013 2014 2015 2016
ReportYear
(0,1.1] (1.1, 5.1] N (5.1, 10.1] B (10.1, 30.1] BN (30.1, 9999]
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Observations

Derivatives use continues to grow but composition is changin

* Several recent developments have contributed to changes in volumes traded

Derivatives usage is growing albeit at a slower rate than pre-2013

There has been a shift toward listed products though majority of trades continue to be over-the-

counter
While rates derivatives have seen a slowdown in notional growth, impact on duration is less clear

Equity derivatives have seen a meaningful shortening in maturity, consistent with new product designs

with less onerous vega risks

e (Other observations

Consolidation/unwinds of captives and their derivative portfolios by several large insurers over past 3

years may have impacted recent numbers

A"\
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2. Derivatives Valuation
Developments
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Discounting
Prior to 2008...
* Build a discount curve based on:
* |Interest rate swaps
* (Cross-currency basis swaps
* |Intra-currency basis swaps
* PV is computed by discounting future cashflows using this discount curve
* Very simple example:
* $100 cashflow due in 5 years
* USD cash collateral
* Assume that the USD swap curve implies 5-year spot rate of 1.89% (effective)
* Presentvalue = $91.06 ($100 / (1+1.89%)/5)
* Key assumption:
* LIBOR is the risk-free rate
* LIBOR can be earned
CREDIT SUlSSE“ Simulated / hypothetical; shown for ilustrative purposes only. May 2017 11
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Collateral-Based Pricing

Since 2008...

* Does cash really earn LIBOR?

* However, cash [owned by a depository institution] can approximately earn the US Federal Funds
Effective Rate [by being lent out to other depository institutions]

* Hence, rather than use LIBOR, build a discount curve based on:
* Overnight index swaps (OIS)
* (Cross-currency basis swaps
* Intra-currency basis swaps
* Very simple example:
* $100 cashflow due in 5 years
* USD cash collateral
* Assume that swap curve implies b-year spot rate of 1.59% (effective)
* Present value = $92.41 ($100 / (1 + 1.59%)/5)

* Key assumption: same as before: Fed Funds can be eared and overnight is closer to risk-free

A"\
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Collateral-Based Pricing

What if the collateral is not USD cash?

* The higher-yielding collateral posted, the cheaper the cashflow should be

* Assume that the collateral is EUR cash & analyze the same simple trade:
* $100 cashflow due in 5 years
* EUR cash collateral
* Assume that OIS & cross-currency basis swaps imply 5-year spot rate of 2.13% (effective)

* Present value = $89.96 ($100 / (1 + 2.13%)/5)

A"\

CREDIT SUISSE Simulated / hypothetical; shown for illustrative purposes only. May 2017 13



FOR INSTITUTIONAL
USE ONLY

Collateral-Based Pricing: Example

What if the collateral is not USD cash?

0 Dealer receives USD 89.96 today to pay USD100 in b years
* Dealer posts EUR 84.76 collateral (assume EURUSD = 1.0614) and receives EONIA interest on it
e To hedge at the FX risk, enter into a cross-currency basis swap
«  Upfront, exchange the USD 89.96 and receive EUR 84.76 (to on-post to client)

«  Over time, pay the EONIA on the EUR 84.76 notional (received from the posted collateral) and
receive Fed Funds on the USD 89.96 notional

At expiry, receive back the USD 89.96, pay the EUR 84.76 (reclaimed collateral from Client)
(in reality the CCBS may be vs. LIBOR/EURIBOR so extra steps may be necessary)
e At expiry, pay back the USD 89.96 to client with interest earned from the CCBS (FF+54bps)
* Resultsin a bY spot rate of 2.13%

FedFunds + 0.54% >
CCBS ) o
Counterparty pammmmts g
EONIA EONIA

“ May 2017

CREDIT SUISSE Simulated / hypothetical; shown for illustrative purposes only.
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Collateral-Based Pricing

Reality is much more complex

Typical products are more complicated than just a single cashflow

* For an option margined daily, the amount of collateral is always subject to change and thus the CCBS
needs to be re-hedged constantly

* Bid-offers on the underlying CCBS may further impact value

* Correlations between the value of the option and the funding rate may further impact value

Typical CSAs may allow for posting of various types of assets (cash, treasuries, corporates, etc.) and for

switching those as needed

* Just because today a particular currency is “cheap” does not mean this will continue

* The switch option is difficult to value and even harder to hedge

A"\

CREDIT SUISSE May 2017



FOR INSTITUTIONAL
USE ONLY

Collateral-Based Pricing

Summary

* Discounting post-2008 is based on:
* Overnight index swaps
* (Cross-currency basis swaps

* |Intra-currency basis swaps

e | IBORis now used...

e ...for calculating swap rates and forward rates (however, once struck, the PV of a swap would be driven
by the type of collateral)

* ...not for discounting

* Plenty of complexities remain (hidden convexities , switch options)

* CSA simplifications and low PVs can help

A"\
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Risk-Controlled Underlyings in Annuity Market

Risk-control usage is growing in both VA and FIA

* US annuity industry generated $222 billion of sales in 2016
* Variable annuities still represent over $105 billion of annual sales
* Managed-vol portfolios AUM >$250b (Source: Soleares Research)
* Fixed annuities gaining market share ($117 billion)
* Indexed products showing strong growth, currently up to 27% of sales ($61b)

* Risk-controlled indices are estimated to account for 25-30% of new FIA sales (so over $20b annually)

Breakdown of Annual Annuity Sales Fixed Indexed Annuity - % of Total Sales

300 ® Indexed m Non-Indexed u Variable

250 27%
1 0,
14%
I I I 13% 13% _ 14%
I I 10% 11% 10% 10%
1 o

|| Illlll

A"\
May 2017

C RED IT SU I SSE Sources: LIMRA SRI, Bloomberg, Soleares Research, Credit Suisse

N
o
o

S, Billions
[
(9]
o

=
o
o

vl
o

o

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

2001
2002
2003



FOR INSTITUTIONAL
USE ONLY

Risk-Controlled Underlyings

Overview

* Dynamically adjust exposure between risky asset and safe asset to achieve a portfolio with more
predictable volatility

« Distant cousin to portfolio insurance (CPPI)
«  Post 2008 financial crisis, increased used in VA space

« Since 2012, risk-controlled indices have entered in FIA / IUL space

* Motivations
* Easier to manage option greeks
* VA: risk transfer from insurer to policyholder, management of vega risk

* FIA/IUL: more stable options prices, higher participations

* There are two important valuation question related with options on a risk-controlled index:
* At what implied volatility should options trade?

e  What is the forward of the index?

A"\
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Risk-Control Mechanisms: Introduction
Generic volatility-targeting template Rebalancing Process
* Atinception, several characteristics of the
strategy must be determined: 1. Calculate current portfolio value
* Underlying
* Excess or Total Return 1—'| l'—

* Target Volatility

* | everage Constraints 2. Estimate volatility

-/

* Rebalancing lag

* Goal: achieve portfolio with “stable” volatility

3. Calculate required leverage

JNC

.

4. Rebalance if necessary

A"\
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Risk-Control Mechanisms: Introduction

Heuristic overview of theoretical rationale

e Start with a model with non-constant volatility (e.g. Heston) for an excess return index (i.e.
zero-drift), S; and its time-varying variance v;:

ds, .
< = Ve dly
t

 Continuously adjust the exposure to index to w; = M\/_RGET to create a portfolio m;:

Ut
dmy dS;

= Wt
Tt St

* This portfolio now has constant and known volatility!

dry  Volragrger / /
T, = NGr X \/V_tquQ = Volrarger dWsQ

* However, be mindful of potential caps on the leverage (w;)

A"\
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Risk-Control Mechanisms: Example

S&P 500 10% Daily Risk Control Excess Return™

Term

Excess or Total Return?
Interest Rate

Volatility Target
Volatility Estimate
Rebalance Frequency

Leverage Floor and Cap

Value

SPTR
Excess Return (subtract Interest Rate daily)
Overnight USD LIBOR
10%
The greater of two exponential estimates (0.97 and 0.94 decay)
Daily, with 2 days’ lag

0% / 150%

A"\
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Risk-Control Mechanisms: Effectiveness

A-posteriori realized volatility of risk-controlled index may still deviate from target

0.03

0.02

0.01

0.00

-0.01

-0.02

-0.03

-0.04

CREDIT SUISSE

Trailing 1Y Volatility Spread to Target

Positive signifies likely loss for the option seller

2000
2001
2002
2003
2004
2005
200
2007 1
2008
2008
2010
2011
2012
2013
2014

4

2015

2016

2017

5%
— 10%%
15%

Source: Bloomberg, Credit Suisse, May 5, 2017. Using data from 1/1/1998 — 5/4/2017.

Examine S&P 500 Daily Risk Control 5%, 10%, 15% Excess Return

The below charts show the rolling realized volatility spreads to their targets for each index

1Y Realized Volatility Spread to Target Vol

Risk Control  Min Mean Max StDev
5% -1.0% 0.0% 0.9% 0.3%
10% -2.0% 0.0% 1.8% 0.7%
15% -3.0%  -0.2% 2.5% 1.0%

May 2017 23
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Options on Risk-Controlled Underlyings

Where should implied volatility be offered?

* Focus on a 1-year at-the-money call option & estimate the PnL of delta-hedging (positive -> bad for the

seller)
* Assume interest rates are O (less relevant, especially given Excess Return underlyings)
* Assume delta is computed using the target volatility (oy)

«  No “implied” volatility due to lack of listed option markets on risk-controlled indices (for now)

1 T
HedgedPnL - E (O-IZDricing o G\ZIT)j S?rVTdt ~ vegaVT X (GPricing - GVT) X100
0

* Solve for what would have been the a-posteriori “fair” volatility spread to sell the option

HedgedPnL
OPricing — OvT ¥ 100 X Vegayr

~ 2.5 X HedgedPnL

* Simulate over each historical 1-year period of available data (over 4350 (overlapping) paths)

Sources: Willmott, P, Ahmad, R., “Which Free Lunch Would you Like Today, Sir?: Delta Hedging, Volatility Arbitrage and Optimal Portfolios”

CREDIT SU ISSE Carr, P, (2005) “FAQs in option pricing theory” May 2017

Henrard, M. (2003) “Parameter risk in the Black and Scholes model”
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Options on Risk-Controlled Underlyings

Realized delta-hedge profit and loss shows wider distribution of outcomes

* Examine S&P 500 Daily Risk Control 5%, 10%, 15% Excess Return
* The below charts show the realized delta-hedged PnL for each index as volatility spreads to the target vol

* Positive signifies a loss for the option seller
1Y Realized Delta-Hedge PnlL (Vols)

0.08
0.06
1Y Realized Delta-Hedge PnL (Vols)

0.04 F
Risk Control  Min Mean Max StDev
l 5% 5% -1.1% 0.0% 2.4% 0.4%
0.02 | ] = 10% 23% 0.0% 45% 0.8%
{ : 15% -3.4% -0.2% 7.2% 1.2%
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b
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Options on Risk-Controlled Underlyings

So, where should implied volatility be priced?

* Daily delta hedging is reasonably effective

* However, deviations from the Black-Scholes
assumptions should be taken into account

* Discrete hedging / vol of vol / jumps

* Pricing above the volatility target can help alleviate

1Y Realized Volatility Spread to Target Vol

Risk Control  Min Mean Max StDev
5% -1.0% 0.0% 0.9% 0.3%
10% -2.0% 0.0% 1.8% 0.7%
15% -3.0% -0.2% 2.5% 1.0%

1Y Realized Delta-Hedge PnL (Vols)

Risk Control  Min Mean Max StDev
5% -1.1% 0.0% 2.4% 0.4%
10% -2.3% 0.0% 4.5% 0.8%
15% -3.4% -0.2% 7.2% 1.2%

A"\

Source: Bloomberg, Credit Suisse, May 5, 2017.
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Options on Risk-Controlled Underlyings

Where should the forward be priced?

* (Cash and carry arguments need to be applied with caution
* Dividends, borrow costs, rate basis can all introduce further dependence on volatility
* Bid-offers on the “base” index can also negatively impact the hedger if turnover is high

* Varying leverage creates turnover in the base index (and thus exposure to vol of vol)

Delta Hedge Turnover vs. Average Index Leverage
(overlapping periods)
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571 12 1 i
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Options on Risk-Controlled Underlyings

Summary

* (an significantly lower vega risk assuming that:
* The volatility estimator is reasonably good
* The index is able to realize at the target volatility (i.e. leverage cap not in the money)

* Dividends, borrow are not a factor

* However, new problems are created:

* Significantly higher gamma and turnover (even before the option, the index requires daily
rebalancing now)

* The forwards of the index may be a function of volatility (imagine a price-return index or an
underlying that is hard to borrow)

* Bank stress scenarios result in punitive capital positions

* Remember to price in collateral

A"\
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4. Derivatives Market
Outlook

A"\
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Derivatives Outlook

* Potential changes to US GAAP accounting for variable annuities
* Currently GMDB, GMIB, and some GMWB fall under SOP 03-1

* A move closer to fair valuation will add new rate and equities risks to hedge

* FIA GLWB hedging is currently rare and limited to mostly rho

* Increased hedging activity will be a positive for both rates and equity derivatives

* On the other hand, interest in Investment-only VA may be a force driving down the use of derivatives

A"\
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Important Legal Information

The information provided, including any tools, services, strategies, methodologies and opinions, is expressed as of the date hereof and is subject to change. Credit
Suisse Securities (USA) LLC and its affiliates ("CSSU”) assumes no obligation to update or otherwise revise these materials. The information presented in this
document has been obtained from or based upon sources believed by the trader or sales personnel or product specialist to be reliable, but CSSU does not
represent or warrant its accuracy or completeness and is not responsible for losses or damages arising out of errors, omissions or changes or from the use of
information presented in this document. This material does not purport to contain all of the information that an interested party may desire and, in fact,
provides only a limited view. Any headings are for convenience of reference only and shall not be deemed to modify or influence the interpretation of the
information contained.

Backtested, hypothetical or simulated performance results have inherent limitations. Simulated results are achieved by the retroactive application of a backtested
model itself designed with the benefit of hindsight. The backtesting of performance differs from the actual account performance because the investment
strategy may be adjusted at any time, for any reason and can continue to be changed until desired or better performance results are achieved. Alternative
modeling techniques or assumptions might produce significantly different results and prove to be more appropriate. Past hypothetical backtest results are
neither an indicator nor a guarantee of future returns. Actual results will vary from the analysis. Past performance should not be taken as an indication or
guarantee of future performance, and no representation or warranty, expressed or implied is made regarding future performance.

This material has been prepared by personnel of CSSU and not by the CSSU research department. It is not investment research or a research recommendation, as it
does not constitute substantive research or analysis. This document is not directed to, or intended for distribution to or use by, any person or entity who is a
citizen or resident of or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use would be contrary to
law or regulation or which would subject CSSU to any registration or licensing requirement within such jurisdiction. It is intended for institutional customers
(e.g., QIBs) of CSSU only, is provided for informational purposes, is intended for your use only, does not constitute an invitation or offer to subscribe for or
purchase any of the products or services mentioned, and must not be forwarded or shared with retail customers or the public. The information provided is not
intended to provide a sufficient basis on which to make an investment decision. It is intended only to provide observations and views of certain personnel,
which may be different from, or inconsistent with, the observations and views of CSSU research department analysts, other CSSU personnel, or the proprietary
positions of CSSU. Observations and views expressed herein may be changed by the personnel at any time without notice. Trade report information is
preliminary and subject to our formal written confirmation. This material may have previously been communicated to the CSSU trading desk or other CSSU
clients. You should assume that the trading desk makes markets and/or currently maintains positions in any of the securities mentioned above.

CSSU may, from time to time, participate or invest in transactions with issuers of securities that participate in the markets referred to herein, perform services for or
solicit business from such issuers, and/or have a position or effect transactions in the securities or derivatives thereof. To obtain a copy of the most recent
CSSU research on any company mentioned please contact your sales representative or go to research-and-analytics.csfb.com.

FOR IMPORTANT DISCLOSURES on companies covered in Credit Suisse Investment Banking Division research reports, please see www.credit-
suisse.com/researchdisclosures.

Nothing in this document constitutes investment, legal, accounting or tax advice or a representation that any investment strategy or service is suitable or appropriate
to your individual circumstances. This document is not to be relied upon in substitution for the exercise of independent judgment. This document is not to be
reproduced, in whole or part, without the written consent of CSSU.

Copyright ©2017 CREDIT SUISSE AG and/or its affiliates. All rights reserved. AES and Advanced Execution Services are trademarks of Credit Suisse AG. Various
features of the Advanced Execution Services system are patent pending.
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This material has been prepared by individual traders or sales personnel of Credit Suisse Securities (USA) LLC and its affiliates ("CSSU") and not by the CSSU research department. It is not
investment research or a research recommendation, as it does not constitute substantive research or analysis. It is intended for institutional customers of CSSU only, is provided for
informational purposes, is intended for your use only and does not constitute an invitation or offer to subscribe for or purchase any of the products or services mentioned. The
information provided is not intended to provide a sufficient basis on which to make an investment decision. It is intended only to provide observations and views of individual traders
or sales personnel, which may be different from, or inconsistent with, the observations and views of CSSU research department analysts, other CSSU traders or sales personnel, or
the proprietary positions of CSSU. Observations and views expressed herein may be changed by the trader or sales personnel at any time without notice. Trade report information is
preliminary and subject to our formal written confirmation. This material may have previously been communicated to the CSSU trading desk or other CSSU clients. You should
assume that the trading desk makes markets and/or currently maintains positions in any of the securities mentioned above.

CSSU may, from time to time, participate or invest in transactions with issuers of securities that participate in the markets referred to herein, perform services for or solicit business from
such issuers, and/or have a position or effect transactions in the securities or derivatives thereof. To obtain a copy of the most recent CSSU research on any company mentioned
please contact your sales representative or go to Research & Analytics.

FOR IMPORTANT DISCLOSURES on companies covered in Credit Suisse Investment Banking Division research reports, please see www.credit-suisse.com/researchdisclosures

Past performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, expressed or implied is made regarding future performance.
The information set forth above has been obtained from or based upon sources believed by the trader or sales personnel to be reliable, but each of the trader or sales personnel and
CSSU does not represent or warrant its accuracy or completeness and is not responsible for losses or damages arising out of errors, omissions or changes in market factors. This
material does not purport to contain all of the information that an interested party may desire and, in fact, provides only a limited view of a particular market.

Unlike an actual performance record based on trading actual client portfolios, hypothetical, back-tested or simulated results are achieved by means of the retroactive application of a back-
tested model itself designed with the benefit of hindsight. Hypothetical, back-tested or simulated performance does not reflect the impact that material economic or market factors
might have on an adviser's decision making process if the adviser were actually managing a client’s portfolio. The back-testing of performance differs from actual account
performance because the investment strategy may be adjusted at any time, for any reason and can continue to be changed until desired or better performance results are achieved.
The back-tested performance includes hypothetical results that do not reflect the reinvestment of dividends and other earnings or the deduction of advisory fees, brokerage or other
commissions, and any other expenses that a client would have paid or actually paid. No representation is made that any account will or is likely to achieve profits or losses similar to
those shown. Alternative modeling techniques or assumptions might produce significantly different results and prove to be more appropriate. Past hypothetical, back-test or
simulated results are neither indicators nor guarantees of future returns. In fact, there are frequently sharp differences between hypothetical, back-tested and simulated performance
results and the actual results subsequently achieved. As a sophisticated investor, you accept and agree to use such information only for the purpose of discussing with Credit Suisse
your preliminary interest in investing in the strategy described herein.

Structured Products

Structured securities are complex instruments, typically involve a high degree of risk and are intended for sale only to sophisticated investors who are capable of understanding and
assuming the risks involved. The market value of any structured security may be affected by changes in economic, financial and political factors (including, but not limited to, spot
and forward interest and exchange rates), time to maturity, market conditions and volatility, and the credit quality of any issuer or reference issuer. Any investor interested in
purchasing a structured product should conduct their own investigation and analysis of the product and consult with their own professional advisers as to the risks involved in
making such a purchase.

Options Disclaimer

Structured securities, derivatives and options are complex instruments that are not suitable for every investor, may involve a high degree of risk, and may be appropriate investments only for
sophisticated investors who are capable of understanding and assuming the risks involved. Supporting documentation for any claims, comparisons, recommendations, statistics or
other technical data will be supplied upon request. Any trade information is preliminary and not intended as an official transaction confirmation. Read the Options Clearing
Corporation's disclosure document. Because of the importance of tax considerations to many option transactions, the investor considering options should consult with his/her tax
advisor as to how taxes affect the outcome of contemplated options transactions.
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Risks:

Call or Put Purchasing: The risk of purchasing a call/put is that you will lose the entire premium paid.

Uncovered Call Writing: The risk of selling an uncovered call is unlimited and may result in losses significantly greater than the premium received.
Uncovered Put Writing: The risk of selling an uncovered put is significant and may result in losses significantly greater than the premium received.

Call or Put Vertical Spread Purchasing (same expiration month for both options): The basic risk of effecting a long spread transaction is limited to the premium paid when the
position is established.

Call or Put Vertical Spread Writing (same expiration month for both options): The basic risk of effecting a short spread transaction is limited to the difference between the strike
prices less the amount received in premiums.

Call or Put Calendar Spread Purchasing (different expiration months & short must expire prior to the long): The basic risk of effecting a long calendar spread transaction is
limited to the premium paid when the position is established.

Equity Derivatives Tax Disclaimer

CSSU does not provide any tax advice. Any tax statement herein regarding any US federal tax is not intended or written to be used, and cannot be used, by any taxpayer for the
purpose of avoiding any penalties. Any such statement herein was written to support the marketing or promotion of the transaction(s) or matter(s) to which the
statement relates. Each taxpayer should seek advice based on the taxpayer's particular circumstances from an independent tax advisor. Notwithstanding anything to the
contrary herein, each party (and each of their employees, representatives, or other agents) may disclose to any and all persons, without limitation of any kind, the U.S.
tax treatment and U.S. tax structure of any transaction that may described or included within the information contained herein relating to such U.S. tax treatment and
U.S. tax structure. For this purpose, the tax treatment of a transaction is the purported or claimed U.S. federal income tax treatment of the transaction, and the tax
structure of a transaction is any fact that may be relevant to understanding the purported or claimed U.S. federal income tax treatment of any transaction.

Municipalities

CSSU may provide various services to municipal entities or obligated persons (“municipalities”), including suggesting individual transactions or trades and entering into such
transactions. Any services CSSU provides to municipalities are not viewed as “advice” within the meaning of Section 975 of the Dodd-Frank Wall Street Reform and
Consumer Protection Act. CSSU is providing any such services and related information solely as an arm’s length basis and not as an advisor or fiduciary to the
municipality. In connection with the provision of the any such services, there is no agreement, direct or indirect, between any municipality (including the officials,
management, employees or agents thereof) and CSSU for CSSU to provide advice to the municipality. Municipalities should consult with their financial, accounting and
legal advisors regarding any such services provided by CSSU. In addition, CSSU is not acting for direct or indirect compensation to solicit the municipality on behalf of
an unaffiliated broker, dealer, municipal securities dealer, municipal advisor, or investment adviser for the purpose of obtaining or retaining an engagement by the
municipality for or in connection with Municipal Financial Products, the issuance of municipal securities, or of an investment adviser to provide investment advisory
services to or on behalf of the municipality.

Copyright © 2017 Credit Suisse Group AG and/or its affiliates. All rights reserved.
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