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HEDGING: From Risk Management to Equity Replacement

Use options to manage the exposure you need to equities

Market Views

Very Bearish Neutral
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HEDGING: Case Study — Cushioned Collar

~ Keep upside exposure, selling downside with a cushion

m ATM Call Option

. .
Asymmetrlc payOff Payout at Expiry of Cushioned Collar - 80% Barrier

m Costless Cushioned Collar [Short Down & In o
Put + Long Call] . e Cueshiomed Collar
= Buying a cushioned collar rather than a long 205 | e stes
position Is a method to transform the return 105 |
profile . U ey,

" In a cushioned collar, there is a cushion
within with the underlying can decline before
the investor Is exposed to losses

= The abllity to create that cushion is due to the
skew of the underlying Source: Bloomberg, BNP paribas

For illustrative purposes only — not indicative of actual performance

m Risk: If the downside barrier is breached, the
Investor becomes long the underlying
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HEDGING: VIX futures: More than the Fear Index ?

e

Decorrelation to Equity Liquidity
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VIX Introduction

~ The VIX measures the market's 30d implied vol by the S&P 500 Index listed option prices.

m Estimates Implied Volatility

= |t estimates IV by averaging the weighted prices of SPX puts and calls over a wide range of strike prices

m  Not Directly Investable
= No portfolio of assets / derivatives worth the VIX at the same time

= An options portfolio worth the VIX at time “t” will suffer theta decay, whereas the VIX doesn’t (VIX maintains a 30d IV horizon)

m Put Prices
Call Prices

Option Prices

‘ @ighted 1/K2 ‘ VIX Value

Forward
Strikes (K)

Source: BNP Paribas
For illustrative purposes only
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VIX Futures
v . .
The VIX can be accessed via VIX Options or VIX Futures: One contract = $100 vega

m Access the VIX via Futures

= VIX Futures reflect today’s expectation of what the VIX will be worth in the future.

m VIX Term structure

for explanation, for similar functions.
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VXX Introduction

VIX Futures and VXX Daily Volume VXX and VIX Options Volume
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m  VXX:an ETN holding a synthetic 1 month VIX future

= |nvesting in VXX is essentially equivalent to holding a 30-day time-weighted blend of the first and second month VIX futures
contracts (out of 7 listed VIX futures expiries)

m  The most successful volatility ETN:
= The most liquid volatility ETN (current trading volume of around 23,000,000 shares per day as of January 8th 2014)

= One of the main driver of the liquidity in VIX futures.
= A very active option market

}é VXX Is one of the most liquid instrument to trade volatility j
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VXX performance compared to VIX

d

VXX vs VIX performance
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Source: Bloomberg, BNP Paribas. For illustrative purposes only — not indicative of actual performance. Past performance is not indicative of future results, which
may be better or worse than previous results.

m VXX was initially marketed as a vehicle to hold a long volatility position

m Over the long term the cost of carry is the main driver of VXX performance.

) Historically short VXX has been more attractive than long VXX
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MONETIZATION

m Sell Long Dated Put Options
= Equity Replacement: Short Vol = Long Equity
= Easier to implement than Variance Swaps (historically)
= | ong Interest Rates

m Sell Long Dated Variance Swaps

60%0 -
—_— US SPX 1Y VarSwap S SPX 10Y Var Swap

50%0 -

As a result, of VA hedging, the increased
40% - demand for puts structurally raised long-term

implied volatility.
30% - A

e

A R e
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Source: BNP Paribas. For illustrative purposes only — not indicative of actual performance. Past performance is not indicative of future results, which may be better or worse than previous
results.
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CARRY: Implied vs Realized

Difference

Average 0.9 0.8 1.4 1.2
Median 1.8 1.7 2.7 2.0
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Source: Bloomberg, BNP Paribas . For illustrative purposes only — not indicative of actual performance. Past performance is not indicative of future results, which may be better or worse than previous
results.
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CARRY: VIX Futures Contango Explains VXX Decay

d

m Investing in VXX is equivalent to holding a 30-day time-
weighted blend of the first and second month VIX futures
contracts.

= To maintain this average 30 day VIX future exposure VXX
rolls systematically from the first to second future.

m Historically the VIX future term structure has been in
contango.

m This has lead to a significant VXX decay over the last 4
years.

Price

Buy High
A Roll

Rolling a long exposure in

o a front month contract
Sell Low when there is contango

results in negative carry

I ; i >

im 2m 3m Maturity

Source: BNP Paribas
For illustrative purposes only

Historical spread between VIX second and first future
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VIX future rebalancing in VXX
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CARRY: VXX Trade Ideas

d

m Put Ratio: Close to Zero Cost Exposure to VXX Decay

= Trade: Buy one Jun-14 37 Put and sell two Jun-14 34 Put on
VXX @ $0.29 indicatively

= Strikes chosen so that P&L remains positive in the worst
case in our simulations

= Risk: the investor faces downside risk if VXX drops
significantly and can lose up to $31.

m Put Fly: Range Bound Positioning with Limited Downside Risk

* Trade: Buy a Jun-14 31/34/37 Put Fly on VXX @ $1.39
indicatively

= Maximum return is 2.2x the premium

= Risk: The investor may lose the entire premium

Put Ratio Payoff

VXX at Maturity

Put Fly Payoff

$3.5
$3.0
$2.5
$2.0
$S1.5
$1.0
$S0.5

Payoff

5_ 1 T T I I 1 1
27 30 32 35 37 40 42 45

VXX at Maturity

Source: BNP Paribas. Prices are indicative. As of 2/21/14. Reference VXX: 43.01.
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CARRY: VIX Trade ldeas — Carry

d

m Buy a Put Tree to play a range bound view

Trade: Long a July 16 put ($1.60), short a July 15 put
($0.90), and short a July 14 put ($0.45) for a total cost of
$0.25 (VIX ref. 14.2)

Estimated gain of $0.01 if the curve stays stationary (“travels
through time”) over 30 days

Risk: Buyers of puts are a risk of losing their entire premium.
Sellers of puts have unlimited risk.

m Long 1 x 2 Put Spread financed by selling a call

Trade: Buy a August 16-14 1x2 Put Spread financed by
selling a 30-strike call indicatively costless (VIX ref. 14.2)

Estimated gain of $0.12 if the curve stays stationary (“travels
through time”) over 30 days

Should the VIX fall to 13, there is an estimated gain of $0.17.

Risk: Buyers of puts are a risk of losing their entire premium.
Sellers of puts have unlimited risk.

Put Tree
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$- T T A\
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VIX at Maturity

)

Payoff

Put Fly Payoff

2.5 -
2.0 4
1.5 4
1.0 -
0.5 -
0.0
-0.5 4
-1.0 -~
-1.5 -
-2.0

Payoff
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Source: BNP Paribas. Prices are indicative. As of 3/4/14. Reference VXX: 43.01.
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RELATIVE VALUE: Variance Spread

d
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m Investors consider entering into a volatility spread when the

XME/SPX Implied Spread (12M)

Oct-10 Oct-11 Oct-12 Oct-\3

implied spread is near its lowest in a period of time.
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m Further, when the realized spread is above the current
implied spread (gray line), the trade is profitable and as
can be seen, can be quite positive in periods of extreme
market distress.

Source: Bloomberg, BNP Paribas
For illustrative purposes only — not indicative of actual performance. Past performance is not indicative of future results,
which may be better or worse than previous results.
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RELATIVE VALUE: Variance Spread

d
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Source: Bloomberg, BNP Paribas
For illustrative purposes only — not indicative of actual performance. Past performance is not indicative of future results, which may be better or worse than previous results.
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VOL ARBITRAGE: Credit vs Variance

/ By analyzing the spread between credit and equity volatility, we can pinpoint carry trades across asset classes as well

CDX vs SPX Variance Historical Levels

CDX16
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Simulated Strategy Positioning
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m We exited the trade once the residual moved to O. If a trade has

240 4 been held for 3M (66 trading days) without the residual moving to
220 — S . . .
== i e— 0, we exit the trade immediately
. | === m For trade sizing, we took a $100mm notional position in the CDX
> 11 . . . .y .
o ool IG index against a roughly $175k vega notional position in the
S 100 - variance swap. We calculated the sizes by using the betas below
80 . .
60 and assuming a duration of 4.75.
40 - . . .
20 , : , , , , , m One SD move in residual (8bps) results in a P&L change of
14% 18% 22% 26% 30% 34% 38% 42% Avg Mad - Moy -
ForwardVarswap
Rolling Beta Res -0.2 -1.2 8.8 30.1 -19.4
Constant Beta Res -0.4 -0.b 7.7 32.k -c0-.3
Sources: Bloomberg, BNP Paribas
For illustrative purposes only — not indicative of actual performance. Past performance is not indicative of future results, which may be better or worse than previous results.
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Thoughts

d

= No Vol 101 anymore
= Very sophisticated and knowledgeable investors
= Good information and liquidity
= Multiple Behaviors

= Equity Vol
= Not for equity managers only
= Remains reliable reactive hedge
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Disclaimer

Aﬂs material is for informational purposes only and is not intended to be a complete and full description of the products of BNP Paribas and its affiliates or the risks they involve. 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. You should consult your own advisors about any products or services described herein in
order to evaluate the merits, suitability, and financial, legal, regulatory, accounting and tax issues raised by any investment and should not rely on BNP Paribas or its affiliates for this. 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.

Each fiduciary of a pension, profit-sharing or other employee benefit plan subject to the Employee Retirement Income Security Act of 1974, as amended (“ERISA”) (a “Plan”), should consider the fiduciary standards of ERISA in the
context of the Plan’s particular circumstances before authorizing any investment. Accordingly, among other factors, the fiduciary should consider whether an investment would satisfy the prudence and diversification requirements
of ERISA and would be consistent with the documents and instruments governing the Plan. The U.S. Department of Labor has issued five prohibited transaction class exemptions (“PTCEs”) that may provide exemptive relief for
direct or indirect prohibited transactions resulting from the purchase or holding of financial products. Those class exemptions are PTCE 96-23 (for certain transactions determined by in-house asset managers), PTCE 95-60 (for
certain transactions involving insurance company general accounts), PTCE 91-38 (for certain transactions involving bank collective investment funds), PTCE 90-1 (for certain transactions involving insurance company separate
accounts) and PTCE 84-14 (for certain transactions determined by independent qualified professional asset managers). Due to the complexity of these rules and the penalties that may be imposed upon persons involved in non-
exempt prohibited transactions, it is particularly important that fiduciaries or other persons considering purchases on behalf of or with “plan assets” of any Plan consult with their counsel regarding the availability of exemptive relief

Any indicative prices in this document have been prepared in good faith in accordance with BNP Paribas' or its affiliates’ own internal models and calculation methods and/or are based on or use available price sources where
considered relevant. Indicative prices based on different models or assumptions may vyield different results. Numerous factors may affect the indicative prices, which may or may not be taken into account. Therefore, these
indicative prices may vary significantly from indicative prices obtained from other sources or market participants. BNP Paribas and its affiliates expressly disclaim any responsibility for the accuracy or completeness of its own
internal models or calculation methods, the accuracy or reliability of any price sources used, any errors or omissions in computing or disseminating these indicative prices, and for any use you make of the prices provided. The
indicative prices do not represent (i) the actual terms on which a new transaction could be entered into, (ii) the actual terms on which any existing transactions could be unwound, (iii) the calculation or estimate of an amount that
would be payable following an early termination of the transactions or (iv) the prices given to the transactions by BNP Paribas or its affiliates in their own books of account for financial reporting, credit or risk management purposes

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; any of the foregoing may, from time to time act as manager, co-manager or underwriter of a public offering or otherwise, in the capacity of principal or agent, deal in, hold or
act as market makers or advisors, brokers or commercial and/or investment bankers in relation to the securities and derivatives that are discussed herein. Any of the forgoing may also from time to time directly or indirectly, effect
or have effected a transaction for their own account in the investments referred to in this material before or after the material is published to any customer of a BNP Paribas affiliate or may give advice to customers which may differ
from, or be inconsistent with, the information and opinions contained herein.

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. If you have a contractual relationship with a BNP Paribas affiliate that extends to products and services referenced in this
material, the communications made hereby are, and shall be deemed made, as the context may require, by such entity

This document is for the use of intended recipients and may not be reproduced (in whole or in part) or delivered or transmitted to any other person without the prior written consent of BNP Paribas. By accepting
this document you agree to be bound by the foregoing limitations.

BNP Paribas is incorporated in France with Limited Liability. Registered Office 16 boulevard des ltaliens, 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, §§ 1.71 AND 23.605 OF THE U.S. COMMODITY EXCHANGE ACT.
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