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Main Result

Loss-averse preferences hugely influence the surrender
behavior compared to:

I Optimal surrender behavior/optimal stopping

I Standard expected utility

I Surrender behavior implied by Cox processes.
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Conclusion

Behavioral finance provides evidence that people are
boundedly rational and don’t make monetarily optimal choices.

Previous insurance literature argues that policyholders either
surrender optimally, or treat boundedly rationality through
exogenous stochastic processes.

This paper prices equity-linked life insurance under loss-averse
preferences and derives the surrender behavior of
policyholders.
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Financial and Insurance Market

I Financial Market:

dSt = µStdt+ σStdW
P
t , S0 > 0,

dBt = rBtdt, B0 = 1.

I Survival benefit:

Φ(ST ) = αP ·max

{
(1 + g)T ,

(
ST
S0

)k }
.

I Surrender benefit:

L(t) = αP · (1 + h)t · (1− βt).
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Utility function

U(x) =

{
(x−R)γ , x ≥ R
−λ (−(x−R))γ , x < R
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How should the policyholder
surrender optimally?
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Rational Exercise
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How does the policyholder surrender
under risk preferences?
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Computation of Utility

The policyholder maximizes his expected utility:

J
(
t, St, τ

B
)

= Et,St

[
U
(
er(T−τ

B)Ψ
(
τB, SτB

))]
.

with

Ψ
(
τB, SτB

)
=

{
L
(
τB
)

τB < T

max {Φ (ST ) , L(T )} = Φ (ST ) , τB = T.

Optimal stopping problem:

u (t, St) = sup
τB∈T

J(t, St, τ
B).
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Utility PDE

Proposition (Expected Utility PDE)
On {t < τB ∧ T} the expected utility of the equity-linked life
insurance with surrender benefit is ut = u(t, St) where
u : [0, T ]× R+ → R satisfies the obstacle problem

min

{
−
(
∂u

∂t
(t, s) + µs · ∂u

∂s
(t, s) +

1

2
σ2s2

∂2u

∂s2
(t, s)

)
, ut − U(er(T−t)L(t))

}
= 0

with terminal condition u(T, s) = U(Φ(s)), for s ∈ R+.

I Viscosity Solution
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Expected Utility PDE: loss-averse Preferences
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Surrender Decision
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Loss-averse Preferences, Different Reference
Points
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Loss-averse Preferences, Varying Loss Aversion
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Conclusion

I Previous insurance literature argues that policyholders
either surrender optimally, or treats bounded rationality
through exogenous stochastic processes.

I This paper prices equity-linked life insurance and
derives the policyholder’s surrender behavior from
loss-averse preferences. . .

I . . . and shows that the policyholder’s surrender behavior
changes substantially.
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