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English_General

This presentation was prepared exclusively for the benefit and internal use of the J.P. Morgan client to whom it is directly addresse d and delivered (including such 

clientõs subsidiaries, the òCompanyó) in order to assist the Company in evaluating, on a preliminary basis, the feasibility of a possible transaction or transactions 

and does not carry any right of publication or disclosure, in whole or in part, to any other party. This presentation is for discussion purposes only and is 

incomplete without reference to, and should be viewed solely in conjunction with, the oral briefing provided by J.P. Morgan. Neither this presentation nor any of 

its contents may be disclosed or used for any other purpose without the prior written consent of J.P. Morgan.

The information in this presentation is based upon any management forecasts supplied to us and reflects prevailing conditions and our views as of this date, all of 

which are accordingly subject to change. J.P. Morganõs opinions and estimates constitute J.P.Morganõs judgment and should be regarded as indicative, 

preliminary and for illustrative purposes only. In preparing this presentation, we have relied upon and assumed, without independent verification, the accuracy 

and completeness of all information available from public sources or which was provided to us by or on behalf of the Company or which was otherwise reviewed by 

us. In addition, our analyses are not and do not purport to be appraisals of the assets, stock, or business of the Company or any other entity. J.P. Morgan makes 

no representations as to the actual value which may be received in connection with a transaction nor the legal, tax or accoun tin g effects of consummating a 

transaction. Unless expressly contemplated hereby, the information in this presentation does not take into account the effects of a possib le transaction or 

transactions involving an actual or potential change of control, which may have significant valuation and other effects.

Notwithstanding anything herein to the contrary, the Company and each of its employees, representatives or other agents may d isclose to any and all persons, 

without limitation of any kind, the U.S. federal and state income tax treatment and the U.S. federal and state income tax str ucture of the transactions 

contemplated hereby and all materials of any kind (including opinions or other tax analyses) that are provided to the Company relating to such tax treatment and 

tax structure insofar as such treatment and/or structure relates to a U.S. federal or state income tax strategy provided to t he Company by J.P. Morgan.

J.P. Morganõs policies prohibit employees from offering, directly or indirectly, a favorable research rating or specific price target, or offering to change a rating or 

price target, to a subject company as consideration or inducement for the receipt of business or for compensation. J.P. Morgan also prohibits its research analysts 

from being compensated for involvement in investment banking transactions except to the extent that such participation is int ended to benefit investors.

IRS Circular 230 Disclosure: JPMorgan Chase & Co. and its affiliates do not provide tax advice.  Accordingly, any discussion of U.S. tax matters included 

herein (including any attachments) is not intended or written to be used, and cannot be used, in connection with the promotio n, marketing or 

recommendation by anyone not affiliated with JPMorgan Chase & Co. of any of the matters addressed herein or for the purpose o f avoiding U.S. tax -related 

penalties.

J.P. Morgan is a marketing name for investment banking businesses of JPMorgan Chase & Co. and its subsidiaries worldwide. Securities, syndicated loan arranging, 

financial advisory and other investment banking activities are performed by a combination of J.P. Morgan Securities Inc., J.P. Morgan plc, J.P. Morgan Securities 

Ltd. and the appropriately licensed subsidiaries of JPMorgan Chase & Co. in Asia-Pacific, and lending, derivatives and other com mercial banking activities are 

performed by JPMorgan Chase Bank, N.A. J.P. Morgan deal team members may be employees of any of the foregoing entities.

This presentation does not constitute a commitment by any J.P. Morgan entity to underwrite, subscribe for or place any securitie s or to extend or arrange credit or 

to provide any other services.
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Modeling Risk
Stochastic Volatility - Heston
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Modeling Risk ðStochastic Volatility

Stochastic Volatility

ÂHeston 1993
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Modeling Risk ðStochastic Volatility

Stochastic Volatility

ÂVariance Swaps

ñi.e.
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Modeling Risk ðStochastic Volatility
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Modeling Risk ðStochastic Volatility
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Modeling Risk ðStochastic Volatility
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Modeling Risk ðStochastic Volatility
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Why Stochastic Volatility ?
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Modeling Risk
Stochastic Volatility - Calibration
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Heston - Calibration

ÂHow do we use this?

ÂParameters Q:={s0, q, k, S, r}need to be determined.

ÂProcess of calibration:

ñChoose a set of ômarket pricesõ M0,é, Mn with maturities ti and strikes Ki.

ñFind the parameter set Q such that
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Heston - Calibration

ÂNote that

ñImplies that we need to compute option prices E[.] in the model quickly.

ñFor Heston, we can use Carr/MadanõsFourier approach [4].

ÂPricing with Fourier Transform

ñAssume we know the log-transform yt(x):=E[ exp(-xi log SH(t))]

ñThen, the call price for any a>0 is given as
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Heston - Calibration

ÂRaw calibration involves minimizing the distance of prices (or implied 

volatilities) to the market prices

ÂProcess can be unstable

ñUse penalties to ensure daily movement is not too noisy ðand track 

error ôfreeõ vs. ôpenalizedõ calibration

ñFix mean reversion and re-assess regularly

ñIntroduce jumps to for better fit to the short end

Modeling Risk ðStochastic Volatility
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Stochastic Volatility ðExtensions to Heston

ÂImproving the fit to Vanillas vs. Time -homogeniety

ñParameters in Heston can be piecewise time -dependent

ñVery good fit to vanilla surface

ñSelf-similarity of implied vol over time impeded

ÂHigher dimension

ñHeston is a member of the affine model class

ñCan be extended with other processes to n -factor SV model

ñAll known extensions result in too low skew (because of restrictions on 

the correlation between the SV factors)

ÂCliquet model with independent increments

ñHeston can be blended into a piece -wise independent model

ñcf. Bermudez et al [12]

Modeling Risk ðStochastic Volatility
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Stochastic Volatility ðOther Models

ÂGeneralized Heston

ÂPros

ñStatistically more realistic than Heston ( b~70%)

ñPositivity easier to enforce than in Heston

ÂCons

ñNo closed form for European option pricing Ą numerical calibration 

required
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Stochastic Volatility ðOther Models

ÂStein & Stein (Ornstein-Uhlenbeck for Variance)

ÂPros:

ñThe world likes log -normal

ñn-Factor stochastic volatility by natural extension

ñPositivity by construction

ÂCons:

ñNo closed form for European option pricing Ą numerical calibration required

ñQuestions around L2 integrability (see Andersen & Piterbarg [11])
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Modeling Risk
Stochastic Volatility - PnL
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PnL with Stochastic Volatility

Â Recall the basic equation

ñWhat if we Vega-hedge ?

Â Assume we use a variance swap V with the same maturity as the 

option to price and hedge

ñ Then the fair value of an option will be a formula

Modeling Risk ðStochastic Volatility
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PnL with Stochastic Volatility 

Modeling Risk ðStochastic Volatility
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PnL with Stochastic Volatility

Â We get explicit expressions for Sand rin Hestonõs model.

Modeling Risk ðStochastic Volatility
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PnL with Stochastic Volatility

Â Ignoring funding, we get (*)

Modeling Risk ðStochastic Volatility
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PnL with Stochastic Volatility

é which translates to

Â Pricing with SV takes the price of Vega -hedging into account

We say òwe pay Thetaó for both Gamma and VolGamma of the option.

Modeling Risk ðStochastic Volatility
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PnL with Stochastic Volatility
Stochastic Volatility 

captures the Vanna 
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Stochastic Volatility ðSummary so far

ÂPlus

ñRealistic Dynamics of Implied Volatility

ñTakes into account Vega Hedging Cost: Vanna, Volga

ÂCons

ñFit to implied volatility not perfect

ñPotentially unstable parameters

ñAll parameters implied from market Ą strong assumption

Common approach for VolOfVol derivatives.

Modeling Risk ðStochastic Volatility
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Modeling Risk
Stochastic Volatility ðMarket Models
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Stochastic Volatility for Options on Variance etc

ÂVariance Swap Curve Market Models (Buehler [6])

ñIdea: look at the term structure of variance swaps

Â

Modeling Risk ðStochastic Volatility
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Stochastic Volatility for Options on Variance etc

ÂWrite a òCurve Modeló which realized consistently such shapes by 

construction.

Modeling Risk ðStochastic Volatility
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Modeling Risk ðStochastic Volatility

Stochastic Volatility for Options on Variance etc

ÂIt can create various scenarios.


