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Abstract

In this paper, we give a method for computing the fair insurance fee associated with

the guaranteed minimum death benefit (GMDB) clause included in many variable

annuity contracts. We allow for partial withdrawals, a common feature in most GMDB

contracts, and determine how this affects the GMDB fair insurance charge. Our method

models the GMDB pricing problem as an impulse control problem. The resulting quasi-

variational inequality is solved numerically using a fully implicit penalty method. The

numerical results are obtained under both constant volatility and regime-switching

models. A complete analysis of the numerical procedure is included. We show that the

discrete equations are stable, monotone and consistent and hence obtain convergence

to the unique, continuous viscosity solution, assuming this exists. Our results show that

the addition of the partial withdrawal feature significantly increases the fair insurance

charge for GMDB contracts.

 Key Words: Variable annuities guaranteed minimum death benefit (GMDB) viscosity solution

impulse control fully implicit penalty method
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Notes

 Intuitively, this can be viewed as a discretely observed lookback option based on the

maximum value of the underlying (Wilmott, 1998).

 We remark that our PDE approach can easily be extended to model different

withdrawal policies. For example, an alternate withdrawal policy, whereby the deposit is

reduced by the amount withdrawn but the death benefit is reduced on a proportional

basis, could be easily implemented.

 Note that this is trivially true at .

Previous article View issue table of contents Next article 

1

2

3

Related research 

Recommended articles Cited by 

38

People also read

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3390%252Fmath7090835&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fjori.12237&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F03461238.2015.1102167&type=Scholix
https://scholexplorer.openaire.eu/
https://www.tandfonline.com/toc/ramf20/16/6?nav=tocList
https://www.tandfonline.com/doi/full/10.1080/13504860903075480
https://www.addtoany.com/share


Variable annuity pricing, valuation, and risk management: a survey

Runhuan Feng et al.

Scandinavian Actuarial Journal

Published online: 28 Mar 2022



Valuation and optimal surrender of variable annuities with guaranteed minimum benefits and periodic

fees

J. Lars Kirkby et al.

Scandinavian Actuarial Journal

Published online: 7 Nov 2022



https://www.tandfonline.com/doi/full/10.1080/03461238.2022.2049635?src=recsys
https://www.tandfonline.com/author/Feng%2C+Runhuan
https://www.tandfonline.com/doi/full/10.1080/03461238.2022.2141656?src=recsys
https://www.tandfonline.com/author/Kirkby%2C+J+Lars


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/

