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Are their life expectancy ratings accurate? How to tell

By Ro bert Shaveller PhD

he value of an exist-
ing life insurance
policy depends criti-

cally on how long the in-
sured will live. Various com-
mercial rating services pro-
vide estimates of individu-
als” likely longevity, but the
reliability of their estimates
has rarely been correctly
evaluated.

How should we compare a
service’s predictions for a
large group of policyholders
with the actual mortality
experience observed during
follow-up? That is, what is
the right method to compare
the actual number of deaths
(A) with the expected num-

ber (E)?

Many approaches have been
used, some quite wrong. The
correct method, which we
have explained in detail else-
where,! seems not to be
widely known or used in the
life settlement industry. In
what follows we provide a
short non-technical discus-
sion and illustration.

The Problem

In any population, persons
will live longer or shorter
than the life expectancy (the
average), often much longer
or shorter. An analysis of the
insured’s risk factors by a
life expectancy provider —
which can be referred to as a
“rating” — results in not
merely a single number, the
life expectancy, but with an
estimate of the entire sur-
vival distribution. That is, it
gives the probabilities that
the person will survive for
one more year, two more
years, and so on.

Suppose that a rating service
has provided its customary
survival estimates for 100
insureds. Suppose that these
insured have been followed
for 5 years, and we know
that 10 have died. Is the
number we expected to have
died, or is it too high or too
low? And could this have
been solely due to chance?

To an extent that we find
surprising, many investors
have not obtained independ-
ent analysis of the accuracy

.....

Table 1. Preliminary results
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of the life expectancy predic-
tions they regularly rely
upon. Some have incorrectly
assumed that these estimates
are instead a prediction of
the insured’s actual survival
time (and used these in a
term-certain analysis of cash
flow), rather than just a con-
venient summary measure of
the survival probabilities.
Others merely average the
life expectancies from the
various providers, and as-
sume that the result is near
enough to the truth. Perhaps
this is the reason for recent
calls in the industry for a
standard way to measure the
accuracy of life expectancy
reports.” As we noted at the
outset, there already is a
standard method. We now
outline it.

Th e Solution

The correct method for com-
paring A to E does not work
with individual insured per-
sons, but instead with person
-vears of exposure time. For
each year of each person’s
follow up, the actual mber of
deaths is simply 1 if the per-
son died in that year and 0 if
not. The expected number of
deaths for that year, which is
approximately the same as
the probability of death in
that year, is in effect sup-

{Contirmed on page 20)
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plied by the rating service, and it
should reflect the individual’s
age, sex, and profile of medical
factors. When the actual and ex-
pected numbers are aggregated
over a group of interest (e.g.,
males, persons of age over 70, or
persons with policies of a $1M or
more), they are referred to as A
and E respectively.

This 1s a standard method in epi-
demiology.® It is commonly used
to compare the survival experi-
ence of a study group (e.g., those
with a particular disease) to that
of an appropriate reference group
(e.g. the general population).’
Other approaches to this task are
at best incomplete and less pow-
erful® What makes the applica-
tion here different is that we are
not assessing whether the actual
number of deaths, A, 1s consistent
with the known expected number,
E. Instead, we are assessing
whether the expected deaths pre-
dicted by the rating firm,” E, are
consistent with the observed A.

The ratio of A to E 1s often called
a standardized mortality ratio
(SMR)? If we observe more
deaths than expected then the

Table 2. Further Results
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SMR 1s greater than 1 (or 100%).
This indicates that the raters are
underestimating mortality (or
overestimating life expectancy).
If conversely we have fewer
deaths than expected, then the
SMR will be less than 1 and the
rates are overestimating mortal-
ity. One generally wishes to see
SMRs “close™ to 1.

If the ratings are “good” the
SMR should be reasonably close
to 1 for all groupings of interest.
Such groupings would be the
entire group and also, for exam-
ple, only males, all persons dur-
ing the first few years after policy
purchase, those with heart dis-
ease, policies from a particular
source, and policies with a large
face value. A good rater, rating
system, or rating firm is one that
performs well in all tests.”

Examp\e

Consider a large portfolio of per-
sons who submitted their demo-
graphic and medical data in an-
ticipation of selling their life in-
surance policies. A rating service

(Continued on page 26)
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See, for example, Finkelstein DM, Muzikansky A,
Schoenfeld DA (2003). Comparing survival of a sample to
that of a standard population. Journal of the National Can-
cer Institute, 95:1434-1439.

Consider, for example, the approach detailed by Finkel-
stein.? In this one plots the actual and expected survival
curves. An equivalent method has been adopted in the life
settlement industry by one of the major life expectancy
providers. In both cases the methods provide no useful
information either early on or after most persons have
died. Further, their use is somewhat problematic in be-
tween because the fit may vary due to small sample sizes.
Finally, there is no "overall” test that aggregates across
time. We thus cannot answer the most important question:
*How many deaths were we short orin surplus?”

The expected number of deaths is computed for each
interval of follow-up time, for each person, based on the
estimated mortality rates for that person during that pe-
riod. It is beyond the scope of the present article to ex-
plain further. For details see the source article.’

Issues of sampling variation (or chance) error will arise if
the sample sizes are relatively small. For these applica-
tions one should construct so-called confidence intervals
for the SMRs. If the intervals include 1.0 (100%), then the
putatively poor results could have been due to chance. If
not, then they are unlikely to have been due to chance.
See, for example, pages 98-100 of Kahn & Sempos.®
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used this information to estimate their survival. Using the meth-
ods outhined here, the actual number of deaths was then com-
pared with the expected number. Preliminary results by time
since underwriting are (see Table 1):

Overall there were 20% more deaths than expected (SMR = A/E
= 1.2). The rating service underestimated mortality in the first
(1.5) and second/third (1.2) years post underwriting. Thereafter
their ratings appeared to be good (1.0).

A second partitioning of the person-years was into five groups
defined by the mortality risk. Thus the lowest risk or “best quin-
tile” consists of the 20% of the person-years with the lowest
predicted death rates, and so on (see Table 2.)

MM denotes the mortality multiplier, which essentially com-
pares the predicted life expectancy to those implicit in the
VBT2001 non-smoking mortality rates. As can be seen, the pre-
dictions were excellent for the first three risk quintiles — those
with the lowest MM’s. This indicates that (1) the chosen base-
line mortality rate was a good fit to the empirical data, and (2)
the relatively mild adjustments were done correctly. The predic-
tions were unsatisfactory, however, in the worst quintile (SMR =
1.6). Additional analysis found that this excess was largely re-

stricted to the first 3 years post underwriting and that the ratings
were too optimistic at younger ages. It was thus possible to pin-
point the type of insureds where the provider’s results were un-
satisfactory. This, of course, is only an example of the myriad of
analyses that could, and should, be done.

Jum ming U

The method described here can be used to determine the accu-
racy of life expectancy estimates. It can thus be used to evaluate
rating firms, individual raters, and the ratings themselves. We
can also assess 1f a firm or its raters are improving with time, or
if they are particularly good, or bad, for specific types of insur-
eds (e.g., older males), diseases (e.g.. Parkinsons). or policies
(e.g., $5M+).

These scientific comparisons can be made by any investor or
other person who has both (1) the life expectancy predictions,
and (2) the observed mortality experience of each insured. We

hope this article shows that it can be done easily and correctly.
|
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