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Guaranteed Minimum Accumulated Benefit in Variable Annuities and Jump Risk
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Abstract

This study used Gauss—Poisson jump diffusion process on standard assets to estimate the statutory
reserves of Variable Annuity (VA) guarantees specified in Korean bylaw of insurance supervision and
calculated guarantee fees and risks based on the model to see the effect of considering the jumps.
Financial assets, except KOSPI 200, have fat-tailed return distributions, which is an indirect evidence
of discontinuous jumps. In the case of a domestic stock index and foreign stock indexes(Korean Won),
guarantee fees and risks decrease when jumps are considered in models of underlying assets. This is
explained by decreases in standard deviations after the jump diffusion is considered. On the other hand,
in the case of domestic bond indexes and a foreign bond index(Korean Won), guarantee fees and risks
tend to increase when jumps are considered. Results from a foreign stock index(US Dollar) and a
foreign bond index(US Dollar) were opposite to those from the same kinds of Korean Won indexes. We
conclude that VA guarantee fees and risks may be under or over estimated when jumps are not
considered in models of underlying assets.
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U Bg BE Y 2F
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Pl 2
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World
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CTE(70) | CTE(90) | CTE(70) | CTE(90)

GBM 200,692 |255,238 [302,247 422,209
KOSPI 200 J-D [171,475 234,907 [300,505 [346,145
MSCI GBM |140,846 |183,889 [167,191 [211,298

World 1 o 1100887 [164150 |152,086 |203.221
(KRW)
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