Taylor & Francis
e Online & !

Home P All Journals » Economics, Finance & Business P Quantitative Finance WP List of Issues
» Volume 9, Issue 1 P Estimating risk-neutral density with par ....

Quantitative Finance »
Volume 9, 2009 - Issue 1

468 16 0

Views CrossRef citations to date Altmetric
Research Papers

Estimating risk-neutral density with
parametric models in interest rate markets

Frank J. Fabozzi &, Radu Tunaru & George Albota
Pages 55-70 | Received 29 Aug 2007, Accepted 09 Jun 2008, Published online: 11 Feb 2009

66 Cite this article https://doi.org/10.1080/14697680802272045

Sample our
Mathematics & Statistics

Journals

>> Sign in here to start your access
to the latest two volumes for 14 days

B Full Article [ia) Figures & data & References 66 Citations Ll Metrics

& Reprints & Permissions Read this article

Abstract

The departure in modelling terms from the log-normal distribution for option pricing has
been largely driven by empirical observations on skewness. In recent years, the Weibull
and generalized beta distributions have been used to fit the risk-neutral density from
option prices. In this article, we also propose the use of the generalized gamma
distribution for recovering the risk-neutral density. In terms of complexity, this
distribution, having three parameters, falls between the Weibull and generalized beta
distributions. New option pricing formulas for European call and put options are derived
under the generalized gamma distribution. The empirical evidence based on a set of
interest rate derivatives data indicates that this distribution is capable of producing the
same type of performance as the Weibull, generalized beta, and Burr3 distributions. In

addition, we analyze the effect of July 2005 bombings in London on interest rate
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markets under the best fitting distribution. Our results indicate that there was very little

impact on the volatility of these markets.
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Notes

tBrunner and Hafner (2003) use the estimated RND to price a digital option.

tSee for details Campa et al. (1997, 1998), Melick and Thomas (1997), Soderlind and
Swensson (1997), Soderlind (2000), and Markose and Alentorn (2005).

tFor example, Ait-Sahalia and Lo (2000), Jackwerth (2000), Rosenberg and Engle
(2002), and Giamouridis (2005).

§A review of this literature is beyond the scope of this paper. The reader is referred to

the literature reviews provided in Jackwerth (1999, 2004) and Anagnou et al. (2005).

tDutta and Babbel (2005) derive formulas for pricing these instruments but we believe
that on page 850 there is an error in their derivation of formula (23).

tSee, for example, Melick and Thomas (1997) and Markose and Alentorn (2005).


https://www.tandfonline.com/keyword/Risk-neutral+density
https://www.tandfonline.com/keyword/Real-world+density
https://www.tandfonline.com/keyword/Power+utility+function
https://www.tandfonline.com/keyword/Generalized+beta+distribution
https://www.tandfonline.com/keyword/Generalized+gamma+distribution
https://www.tandfonline.com/keyword/Burr3+distribution
https://www.tandfonline.com/keyword/Caps+and+floors

Related Research Data

Nonparametric option pricing under shape restrictions

Source: Journal of Econometrics

How Useful are Implied Distributions?

Source: The Journal of Derivatives

Minimum-Relative-Entropy Calibration of Asset-Pricing Models

Source: International Journal of Theoretical and Applied Finance

A new approach to modeling the dynamics of implied distributions: Theory and
evidence from the S&P 500 options

Source: Journal of Banking & Finance

Arbitrage-free estimation of the risk-neutral density from the implied volatility smile
Source: The Journal of Computational Finance

Recovering Probability Distributions from Option Prices

Source: The Journal of Finance

A generalization of the beta distribution with applications

Source: Journal of Econometrics

Related research @

People also read Recommended articles Cited by
16


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0304-4076%252803%252900102-7&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3905%252Fjod.2000.319123&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1142%252Fs0219024998000242&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0378-4266%252803%252900127-4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.21314%252Fjcf.2003.098&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2329531&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0304-4076%252894%252901612-4&type=Scholix

Information for Open access

Authors Overview

R&D professionals Open journals

Editors Open Select

Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom

Accelerated publication All journals

Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources
by email

9 Sign me up
O"M
You N
0
Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions P Taylor and

Francis Group
Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG



https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

