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Abstract

This article serves as an introduction and survey for economists to the field of

sequential Monte Carlo methods which are also known as particle filters. Sequential

Monte Carlo methods are simulation-based algorithms used to compute the high-

dimensional and/or complex integrals that arise regularly in applied work. These

methods are becoming increasingly popular in economics and finance; from dynamic

stochastic general equilibrium models in macro-economics to option pricing. The

objective of this article is to explain the basics of the methodology, provide references

to the literature, and cover some of the theoretical results that justify the methods in

practice.
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Notes

The residual and systematic resampling schemes are also known in the genetic

algorithm literature under alternative names, see Whitley (1994).

Matlab code for each of the resampling algorithms can be found at Nando de Freitas’

webpage at http://www.cs.ubc.ca/ ∼nando/software.html.

The squared coefficient of variance CV  is equal to the estimator of the asymptotic

variance for the self-normalized IS estimator (see Geweke, 1989, 2005), where the

function being integrated is equal to one, i.e., f(x ) = 1.

Keep in mind that the estimator may be poor in some time periods when g (x  | x

, y ; θ) is a poor approximation of p(y  | x ; θ)p(x  | x ; θ).

For example, Theorem 5 of Chopin (2004) states that the asymptotic variance (42) will

remain bounded if there exist constants C, ,  such that for any n ≥ 0:

a. For any x, x′, x″ ∈X, the transition density satisfies ;

b. For any x, x′, x″ ∈X, the incremental importance density satisfies ;
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c. For any x ∈ X, y ∈ Y, the observation density satisfies ;

where X and Y are the state spaces of the Markov chain.

In a standard particle filter from Section 2, the joint smoothing densities are analagous

to the artificial joint densities described here.

6

Related research 

Recommended articles Cited by 

201

Sequential Monte Carlo Methods for Option Pricing

Ajay Jasra et al.

Stochastic Analysis and Applications

Published online: 23 Feb 2011



Sequential Monte Carlo Methods in Practice

Pradipta Sarkar

Technometrics

Published online: 1 Jan 2012



Sequential Monte Carlo Methods for Dynamic Systems

Jun S. Liu et al.

Journal of the American Statistical Association

Published online: 17 Feb 2012



View more

People also read

https://www.tandfonline.com/doi/full/10.1080/07362994.2011.548993?src=
https://www.tandfonline.com/author/Jasra%2C+Ajay
https://www.tandfonline.com/doi/full/10.1198/tech.2003.s23?src=
https://www.tandfonline.com/author/Sarkar%2C+Pradipta
https://www.tandfonline.com/doi/full/10.1080/01621459.1998.10473765?src=
https://www.tandfonline.com/author/Liu%2C+Jun+S


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

Taylor and

Francis Group

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/

