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Variable Annuity Sales

/

Variable annuity sales and net flows have steadily decreased since 2011.
But total asset value has been growing.

Variable Annuity sales, net flows and assets per year
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Variable Annuity Assets

/ Equity fund allocation has remained relatively stable and balanced fund allocation has
increased significantly.

Variable annuity assets per type

7

®m Money Markets ®Bonds

2000 +--- ®Balanced BFiXxed
= Equity
1000 4------------- -
500 - I -
0 T T T T

™ < (o] N~ [e0] (o)) i N ™ (o] N~

o o o o o o — — — — =

o o o o o o o o o o o

N [qV} [qV} N [qV} (V] (V] N (V] N AN

Source: BNP Paribas, Morningstar

=

a

o

o
1

USD billions

2002
2005
2014
2015
2018



S&P 500 implied volatility term structure

/

Current S&P500 long term implied volatility remains elevated relative to short term even
though buying flows are now a small fraction of the pre crisis flows.

S&P 500 implied and realized volatility
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COMPARING HEDGING STRATEGIES

Hedging strategy gearing to equal 3m ATM put historical carry cost

GEARING
Annualized 3m ATM 3m 95% 1y ATM 1y 90% Short Term | Medium Term 1m ATM 1m 95%
Carry Put Put Put Put VIX Future VIX Future Put Put
Since May 2014 7.0% i 100% i 160% 150% 230% 14% 33% 100% 220%
Since Dec 2016 8.2% EL 100% Ji 250% 175% 350% 8% 15% 85% 450%

Hedging Strategy Historical Performance During Recent Market Corrections (Using “May 2014” Gearing)

HISTORICAL PERFORMANCE

Short Term | Medium Term Im ATM 1m 95%
VIX Future VIX Future Put Put

3m ATM 3m 95% 1y ATM 1y 90%
Put Put Put Put

1-Jul-10

29-Apr-10

22-Jul-11 3-Oct-11 -18% 14% 14% 17%
17-Aug-15  29-Sep-15 -10% 8% 6% 10%
29-Dec-15 = 11-Feb-16 -12% 9% 8% 13% 9% 8% 9% 8%

Source: BNP Paribas, Bloomberg
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S&P500 convexity

/

Current S&P 500 convexity remains elevated compared to pre crisis levels.
But it has decreased significantly since December 2018.

S&P 500 3 months ATM implied volatility and variance
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Equity vs Interest Rates correlation

/

Realized and implied correlation between equities and long term rates remains positive.
S&P500 puts with a notional gearing increasing as rates go down are well suited for VA
liability.

S&P 500 3 months ATM implied volatility and variance
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S&P500 Total Return Swap Spread

/

S&P 500 total return swap spreads are volatile especially around year end.
Banks balance sheet costs remains constraint.

S&P 500 total return swap spreads
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Structured Variable Annuities

/

m Introduced in 2010 by AXA, Structured VAs (also called
“Hybrid VA”, “Buffered Annuities” or “Index Linked VA”") have
been designed to fill the gap between FIA and VA.

m Sold by a few insurance carriers until recently (AXA,
Brighthouse, Allianz), Structured VAs are getting broader
traction because of:

> Demand from future retirees for higher potential
returns

> Interest from carriers to diversify their offering with
less capital-intensive structures than traditional VA

m A Structured VA offers more upside potential to policyholders
than a traditional FIA by allowing some downside risk through
a buffer or a floor.

m Structured Variable Annuities are one of the fastest growing
segment of the U.S. annuity market, although only at $9blin
in annual sales in 2018.

Structured VA SALES in 2018
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Structured VA Crediting methodology

/

Structured VA crediting methodology usually falls into 2 main types depending on the downside risk
= Upside gain usually up to a cap and downside loss in excess of a Buffer rate
= Upside gain usually up to a cap and downside loss up to a Floor rate

Downside exposure allows Insurance Carriers to offer higher upside participation than regular indexed annuities.

EXAMPLE 1 : BUFFER AT 25% EXAMPLE 2 : FLOOR AT 10%
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Fixed Annuity Sales

/ Fixed annuity sales have increased steadily since 2011 mainly driven by indexed annuities.
Hybrid indices represent now close to 50% of crediting indices.

Fixed annuity sales per type
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Volatility target overlay : methodology

/

To create a viable product for a fixed index annuity, hybrid indices usually included a volatility target overlay.

A volatility target overlay adjust the exposure to the underlying assets with the aim of achieving a target volatility

m  The volatility control deleverages the underlying risky asset exposure when realized volatility is rising and leverages
when volatility is falling. Exposure not allocated to the underlying assets is usually allocated to a synthetic overnight

cash
If realized volatility < Target
1 Increase underlying exposure
Set a target Observe Overall volatility
level for » underlying realized ~
volatility volatility Target volatility

If realized volatility > Target
Decrease underlying exposure

Target Volatility

Exposure: Realized Volatility

Source: BNP Paribas, for illustration purposes.
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Hedging volatility target indices

/ Even though long term realized volatility tracks the target volatility, short term volatility can
oscillate widely. Hedging P&L will be driven by the gamma profile when the gap occurs.

Realized volatility of S&P 500 daily vol control 5%
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Important Information

This material is for informational purposes only and is not intended to be a complete and full description of the discussion involved. Additional
information is available upon request. Neither the information nor any opinion contained in this material constitutes a recommendation,
solicitation or offer by BNP Paribas or its affiliates to buy or sell any security, futures contract, options contract, derivative instrument, financial
instrument, or service, nor shall it be deemed to provide investment, tax, legal, accounting or other advice. All opinions, information, and
estimates in this material constitute BNP Paribas’ or its affiliate’s judgment as of the date of this material. This material is only intended to
generate discussions regarding particular instruments and investments and is subject to change, or may be discontinued, without notice. This
material should neither be regarded as comprehensive nor sufficient for making decisions, nor should it be used in place of professional
advice. Information contained herein is derived from sources generally believed to be reliable, but no warranty is made that such information is
accurate, complete or fair and should not be relied on as such.

The risk of loss associated with futures and options trading, and trading in any other products discussed in this material, can be substantial.
Investors considering options trading may wish to review the Options Disclosure Document: Characteristics and Risks of Standardized Options
at (http://www.optionsclearing.com/publications/risks/riskchapl.jsp). The information on this website is not part of or incorporated by reference
in this document. The risk of loss in trading options and other derivatives can be substantial. Options involve risks and are not suitable for all
investors. This brief statement does not disclose all the risks and other significant aspects in connection with transactions of the type
described in this document

Neither BNP Paribas, persons connected with it, affiliates of BNP Paribas, nor any of their respective directors, partners, officers, employees or
representatives accepts any liability whatsoever for any direct or consequential loss arising from any use of these materials or their content.

The information in this material is not intended for distribution to, or use by, any person or entity in any jurisdiction where (a) the distribution or
use of such information would be contrary to law or regulations, or (b) BNP Paribas or a BNP Paribas affiliate would become subject to new or
additional legal or regulatory requirements.

BNP Paribas is incorporated in France with Limited Liability. Registered Office 16 boulevard des Italiens, 75009 Paris. BNP Paribas
Securities Corp., an affiliate of BNP Paribas, is a U.S. registered broker-dealer and a member of FINRA, the NYSE and other principal
exchanges.

© BNP Paribas, All Rights Reserved.

THIS DOCUMENT IS FOR THE GENERAL INFORMATION OF BNP PARIBAS'S CLIENTS AND IS A GENERAL SOLICITATION OF
DERIVATIVES BUSINESS FOR THE PURPOSES OF, AND TO THE EXTENT IT IS SUBJECT TO, 88 1.71 AND 23.605 OF THE U.S.
COMMODITY EXCHANGE ACT.
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