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Abstract

This article introduces a new methodology for computing Hessians from algorithms for

function evaluation using backwards methods. It is shown, that the complexity of the

Hessian calculation is a linear function of the number of state variables multiplied by

the complexity of the original algorithm. These results are used to compute the gamma

matrix of multidimensional financial derivatives including Asian baskets and cancelable

swaps. In particular, the algorithm for computing gammas of Bermudan cancelable

swaps is order O(n ) per step in the number of rates. Numerical results are presented

that demonstrate that computing all n(n+1)/2 gammas in the LMM takes roughly n/3

times as long as computing the price.

Keywords:

2



 

We Care About Your Privacy

We and our 899 partners store and access personal data,

like browsing data or unique identifiers, on your device.

Selecting "I Accept" enables tracking technologies to

support the purposes shown under "we and our partners

process data to provide," whereas selecting "Reject All" or

withdrawing your consent will disable them. If trackers are

disabled, some content and ads you see may not be as

relevant to you. You can resurface this menu to change your

choices or withdraw consent at any time by clicking the

["privacy preferences"] link on the bottom of the webpage

[or the floating icon on the bottom-left of the webpage, if

applicable]. Your choices will have effect within our Website.

For more details, refer to our Privacy Policy. Here

We and our partners process data to provide:

U i l ti d t A ti l d i

I Accept

Reject All

Show Purpose

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/uiie20
https://www.tandfonline.com/loi/uiie20
https://www.tandfonline.com/toc/uiie20/43/12
https://www.tandfonline.com/toc/uiie20/43/12
https://www.tandfonline.com/journals/uiie20
https://www.tandfonline.com/author/Joshi%2C+Mark
https://www.tandfonline.com/author/Yang%2C+Chao
https://doi.org/10.1080/0740817X.2011.568040
https://www.tandfonline.com/action/clickThrough?id=5933&url=%2Fr%2Fsubjectsample-engineeringtechnology&loc=%2Fdoi%2Fabs%2F10.1080%2F0740817X.2011.568040&pubId=44204059&placeholderId=1074&productId=1833
https://www.tandfonline.com/doi/full/10.1080/0740817X.2011.568040?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/0740817X.2011.568040?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/0740817X.2011.568040?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/0740817X.2011.568040?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/0740817X.2011.568040?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/0740817X.2011.568040?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/0740817X.2011.568040
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F0740817X.2011.568040&title=Algorithmic%20Hessians%20and%20the%20fast%20computation%20of%20cross-gamma%20risk%3A%20IIE%20Transactions%3A%20Vol%2043%2C%20No%2012
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1
https://www.informa.com/privacy-policy/


Automatic differentiation Monte Carlo simulation Greeks gamma LIBOR market model

cancelable products

Acknowledgements

We are grateful to Jeremy Staum and an anonymous referee for their detailed

comments on earlier version of this article.

Related research 

Recommended articles Cited by 

14

People also read

https://www.tandfonline.com/keyword/Automatic+differentiation
https://www.tandfonline.com/keyword/Monte+Carlo+simulation
https://www.tandfonline.com/keyword/Greeks
https://www.tandfonline.com/keyword/gamma
https://www.tandfonline.com/keyword/LIBOR+market+model
https://www.tandfonline.com/keyword/cancelable+products


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions

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://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

