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Abstract

Guarantees embedded variable annuity contracts exhibit option-like payoff features

and the pricing of such instruments naturally leads to risk neutral valuation techniques.

This paper considers the pricing of two types of guarantees; namely, the Guaranteed

Minimum Maturity Benefit and the Guaranteed Minimum Death Benefit riders written on

several underlying assets whose dynamics are given by affine stochastic processes.

Within the standard affine framework for the underlying mortality risk, stochastic

volatility and correlation risk, we develop the key ingredients to perform the pricing of

such guarantees. The model implies that the corresponding characteristic function for

the state variables admits a closed form expression. We illustrate the methodology for

two possible payoffs for the guarantees leading to prices that can be obtained through

numerical integration. Using typical values for the parameters, an implementation of

the model is provided and underlines the significant impact of the assets’ correlation

structure on the guarantee prices.
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1 Note that each guarantee is subject to the policyholder paying an associated

guarantee fee.

2 This is also called the Guaranteed Minimum Accumulation Benefit (GMAB).

3 See Bacinello et al. (2011) for the pricing of such guarantees.

4 See also Ng & Li (2013) for another kind of multiasset extension of variable annuity

guarantees. In a slightly different context, Jin & Ren (2014) and Jin et al. (2014) focus

on multivariate claims (or losses), the former work leading them to consider the

multivariate Fast Fourier transform as we will do here while the latter involves the

moment-generating function of a bivariate variable and an approximation of the
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density. Regarding affine processes, which will be used in this paper, approximation of

their density is presented in Filipović et al. (2013).

5 For notational convenience, we let .

6 Note that for convenience we have suppressed the dependence of the payoff function

on  and  such that . Also,  will denote the expectation conditional conditional to the

filtration generated by  and  (i.e. ).

7 Here, .

8 These last numerical results are not reported here, but are available upon request

from the authors.

Related research 

Recommended articles Cited by 

9

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

Runhuan Feng et al.

Scandinavian Actuarial Journal

Published online: 28 Mar 2022



Pricing and Hedging Variable Annuity Guarantees with Multiasset Stochastic Investment Models

Andrew Cheuk-Yin Ng et al.

North American Actuarial Journal

Published online: 2 May 2013



 Share

People also read

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/10.1080/10920277.2013.773240?src=recsys
https://www.tandfonline.com/author/Ng%2C+Andrew+Cheuk-Yin
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 © 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/

