MM May 6* 2022

39) A variable annuity has the following guarantees:

e Guaranteed minimum death benefit with a return of premium guarantee.
e Guaranteed minimum accumulation benefit with a return of premium
guarantee, effective 10 years from the date the policy is sold.
o Earnings-enhanced death benefit that pays the beneficiary an additional
benefit equal t¢ 20% of any increase in the account value.
The following notation is used:

e P(T) denotes the value of a European put option on the annuity value, with the
strike price equal to the original amount invested and time to expiration 7.

e ((T) denotes the value of a European call option on the annuity value, with
the strike price equal to the original amount invested and time to expiration 7.

o | I, denotes the future lifetime of the policyholder, and f, (z) denotes the

probability density function of 7.

Assuming.no.lapses, which expression below represents the combined value of all
guarantees?

X (A) j: C(t) ;. (t)dt +Pr(T, 2 10)x P(10) + 0.2 x j: C(0) £, (t)dt
X(B) j: C(0) f;. (O)dt +Pr(T, 210)x P(10) +0.2x j:’ P(0) f; (t)dt
(©) j:rx (0)dt +Pr(T. > 101x P(L0) 0.2 jo“’ C@f, (1)dt

X (D) j:@ £y, (O + Pe(T, £10)x P(10)+ 0.2 [ C(0) f, (1)

7( (E) j: ;. (6)dt + Pr(T, £10)x P(10) +0.2x j: P(t) f, (t)dt
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