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Summary: We consider the fractional independence (FI) survival model, studied by Willmot for which
the curtate future lifetime and the fractional part of it satisfy the statistical independence assumption,
called the fractional independence assumption. The ordering of risks of the FI survival model is analyzed,
and its consequences for the evaluation of actuarial present values in life insurance is discussed. Our main
fractional reduction (FR) theorem states that two FI future lifetime random variables with identical
distributed curtate future lifetime are stochastically ordered (stop-loss ordered) if, and only if, their fractional parts are stochastically ordered (stop-loss ordered). The well-known properties of these stochastic
orders allow to ﬁnd lower and upper bounds for diﬀerent types of actuarial present values, for example
when the random payoﬀ functions of the considered continuous life insurances are convex (concave), or
decreasing (increasing), or convex not decreasing (concave not increasing) in the future lifetime as argument. These bounds are obtained under the assumption that some information concerning the moments
of the fractional part is given. A distinction is made according to whether the fractional remaining lifetime
has a ﬁxed mean or a ﬁxed mean and variance. In the former case, simple unique optimal bounds are
obtained in case of a convex (concave) present value function. The obtained results are illustrated at the
most important life insurance quantities in a continuous random environment, which include bounds for
net single premiums, net level annual premiums and prospective net reserves.
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