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Abstract

Calculating high-dimensional integrals efficiently is essential and challenging in many

scientific disciplines, such as pricing financial derivatives. This paper proposes an

exponentially tilted importance sampling based on the criterion of minimizing the

variance of the importance sampling estimators, and its contribution is threefold: (1) A

theoretical foundation to guarantee the existence, uniqueness, and characterization of

the optimal tilting parameter is built. (2) The optimal tilting parameter can be searched

via an automatic Newton’s method. (3) Simplified yet competitive tilting formulas are

further proposed to reduce heavy computational cost and numerical instability in high-

dimensional cases. Numerical examples in pricing path-dependent derivatives and

basket default swaps are provided.

 Keywords: Importance sampling Exponential tilting Conjugate measures Newton’s method

Exotic options Caps Basket default swaps Gaussian copula



 

We Care About Your Privacy

We and our 845 partners store and/or access information on

a device, such as unique IDs in cookies to process personal

data. You may accept or manage your choices by clicking

below, including your right to object where legitimate

interest is used, or at any time in the privacy policy page.

These choices will be signaled to our partners and will not

affect browsing data. Privacy Policy

We and our partners process data to provide:

Use precise geolocation data. Actively scan device

characteristics for identification. Store and/or access

information on a device. Personalised advertising and

content, advertising and content measurement, audience

research and services development.

List of Partners (vendors)

I Accept

Essential Only

Show Purpose

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/rquf20
https://www.tandfonline.com/loi/rquf20
https://www.tandfonline.com/toc/rquf20/16/8
https://www.tandfonline.com/toc/rquf20/16/8
https://www.tandfonline.com/journals/rquf20
https://www.tandfonline.com/author/Teng%2C+Huei-Wen
https://www.tandfonline.com/author/Fuh%2C+Cheng-Der
https://www.tandfonline.com/author/Chen%2C+Chun-Chieh
https://doi.org/10.1080/14697688.2015.1136077
https://www.tandfonline.com/action/clickThrough?id=5931&url=%2Fr%2Fsubjectsample-efbi&loc=%2Fdoi%2Fabs%2F10.1080%2F14697688.2015.1136077&pubId=50166438&placeholderId=1074&productId=3092
https://www.tandfonline.com/doi/full/10.1080/14697688.2015.1136077?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/14697688.2015.1136077?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/14697688.2015.1136077?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/14697688.2015.1136077?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/14697688.2015.1136077?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/14697688.2015.1136077?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/14697688.2015.1136077
https://www.tandfonline.com/keyword/Importance+sampling
https://www.tandfonline.com/keyword/Exponential+tilting
https://www.tandfonline.com/keyword/Conjugate+measures
https://www.tandfonline.com/keyword/Newton%E2%80%99s+method
https://www.tandfonline.com/keyword/Exotic+options
https://www.tandfonline.com/keyword/Caps
https://www.tandfonline.com/keyword/Basket+default+swaps
https://www.tandfonline.com/keyword/Gaussian+copula
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1
https://www.informa.com/privacy-policy/


AMS Subject Classifications: C150 C63

Acknowledgements

The authors are grateful for the two anonymous referees’ valuable comments, which

help to considerably improve the quality of the manuscript.

Notes

No potential conflict of interest was reported by the authors.

Additional information

Funding

The research of Huei-Wen Teng is supported in part by [grant number MOST 103-2633-

M-008-001], [grant number MOST 103-2410-H-008-039-MY2]; Cheng-Der Fuh is

supported in part by [grant number MOST 103-2118-M-008-002-MY3], [grant number

MOST 103-2410-H-008-039-MY2].

Previous article View issue table of contents Next article 

Related research 

Recommended articles Cited by 

4

A systematic and efficient simulation scheme for the Greeks of financial derivatives

Yuh-Dauh Lyuu et al.

Quantitative Finance

Published online: 25 Jan 2019



People also read

https://www.tandfonline.com/keyword/C150
https://www.tandfonline.com/keyword/C63
https://www.tandfonline.com/doi/full/10.1080/14697688.2015.1136747
https://www.tandfonline.com/toc/rquf20/16/8?nav=tocList
https://www.tandfonline.com/doi/full/10.1080/14697688.2015.1124136
https://www.tandfonline.com/doi/full/10.1080/14697688.2018.1562196?src=recsys
https://www.tandfonline.com/author/Lyuu%2C+Yuh-Dauh
https://www.addtoany.com/share


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 © 2024 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067 

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://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/

