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Abstract

We give algorithms for sampling from non-exchangeable Archimedean copulas created
by the nesting of Archimedean copula generators, where in the most general algorithm
the generators may be nested to an arbitrary depth. These algorithms are based on
mixture representations of these copulas using Laplace transforms. While in principle
the approach applies to all nested Archimedean copulas, in practice the approach is
restricted to certain cases where we are able to sample distributions with given Laplace
transforms. Precise instructions are given for the case when all generators are taken
from the Gumbel parametric family or the Clayton family; the Gumbel case in particular

proves very easy to simulate.

Keywords:

Archimedean copulas Laplace transforms Stochastic simulation


https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/mathematics-and-statistics
https://www.tandfonline.com/gscs20
https://www.tandfonline.com/loi/gscs20
https://www.tandfonline.com/toc/gscs20/78/6
https://www.tandfonline.com/toc/gscs20/78/6
https://www.tandfonline.com/journals/gscs20
https://www.tandfonline.com/author/McNeil%2C+Alexander+J
https://doi.org/10.1080/00949650701255834
https://www.tandfonline.com/action/clickThrough?id=5928&url=%2Fr%2Fsubjectsample-computerscience&loc=%2Fdoi%2Fabs%2F10.1080%2F00949650701255834&pubId=44402738&placeholderId=1074&productId=1829
https://www.tandfonline.com/doi/full/10.1080/00949650701255834?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/00949650701255834?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/00949650701255834?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/00949650701255834?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/00949650701255834?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/00949650701255834?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/00949650701255834
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F00949650701255834&title=Sampling%20nested%20Archimedean%20copulas%3A%20Journal%20of%20Statistical%20Computation%20and%20Simulation%3A%20Vol%2078%2C%20No%206
https://www.tandfonline.com/keyword/Archimedean+copulas
https://www.tandfonline.com/keyword/Laplace+transforms
https://www.tandfonline.com/keyword/Stochastic+simulation
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1

AMS 2000 MSC:

00A72 11K45 60E10 62E15 65C05

Acknowledgements

| thank Christoph Hummel of Converium for motivating this problem in the context of
modelling dependent insurance losses. My thanks also go to Martin Pfister and Johanna

NesSlehova for many useful discussions.

Additional information

Notes on contributors

Alexander J. McNeil
*Email: A.J.McNeil@hw.ac.uk

Related Research Data

Sampling from Archimedean copulas

Source: Quantitative Finance

An Introduction to Copulas

Source: Unknown Repository

Copula Methods in Finance

Source: Unknown Repository

Algorithms for Generating Discrete Random Variables with a Given Generating
Function or a Given Moment Sequence

Source: SIAM Journal on Scientific and Statistical Computing
Families of Multivariate Distributions

Source: Journal of the American Statistical Association

A probabilistic interpretation of complete monotonicity
Source: Aequationes Mathematicae

On random variate generation when only moments or Fourier coefficients are known


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1088%252F1469-7688%252F4%252F3%252F009&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252F978-1-4757-3076-0&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252F9781118673331&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1137%252F0912006&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2289314&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fbf01832852&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0378-4754%252889%252990054-2&type=Scholix
https://www.tandfonline.com/keyword/00A72
https://www.tandfonline.com/keyword/11K45
https://www.tandfonline.com/keyword/60E10
https://www.tandfonline.com/keyword/62E15
https://www.tandfonline.com/keyword/65C05

Source: Mathematics and Computers in Simulation

Related research @

People also read Recommended articles Cited by
175

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

QSignmeup
ONM
b Kol b

an informa business

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

