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formulas that I will apply assume that

the observations are realizations from
independent, identically distributed
random variables. If this assumption is
true, theory would lead one to expect
5.25 records between 1901 and 2006.
(Note that 1901 is considered to be a
record, as is any year since that exceeded
all previous observations.)

This National Weather Service publication was updated on April 15, 2007, for return period information
by Eric S. Blake, Edward N. Rappaport and Christopher W. Landsea at the National Hurricane Center in
Miami, Fla.



We actually observed four records during
this period, which is close enough that our
key assumption is not contradicted by the
data. (If I had included 1900 in the test,
which was an extreme year for hurricanes,
we would have observed only two records
through 2006 compared to 5.25 expected
records. Such miscreant data points are
referred to as “outliers” by statisticians and
are not treated favorably.)

Let us assume that we have sorted our
data from largest to smallest for a period
spanning n years. The largest value

is called the first order statistic; the
next largest value is the second order
statistic, and so on. Gumbel’s Method
of Exceedances states that the expected
number (mean or average) of exceedances
of the kth order statistic among the
next r observations is rk/(n+1). For our
106-year data set, the expected number
of exceedances of the fifth largest value
($54,760 m in 1944) during the next

10 years is (10)(5)/107=0.47. The
probability of a record loss next year is

(1)(1)/107=.0093.

Table 2 provides a retrospective test

of this method, where predictions for
1982-2006 are based on the history for
1901 through 1981.

Table 3 provides projections based upon
this method for the 15 years subsequent
to 2006 (2007-2021), based upon the
history from 1901 through 2006.

Table 4 summarizes the next year
exceedance probabilities for the

first 12-order statistics, along with
estimated return periods (reciprocals

of the exceedance probabilities). The
probabilities of exceeding each loss level
of interest before the return period is
calculated by subtracting from one the
probability that the loss level is below
the level of interest in all years before the
return period. It can be shown that the
probability of exceeding a low probability
loss level before the return period is
approximately 63.2 percent.

Table 4 shows that this approximation
works reasonably well for return periods
above 20. Thus, the time to the estimated

Order Annual Year Predicted Observed
Statistic Loss Exceedances Exceedances
1 169,398 1926 0.30 0
2 74,262 1915 0.61 1
5 37,455 1954 1.52 3
10 22,286 1969 3.05 3
25 5,806 1950 7.62 11
Order Annual Year Predicted
Statistic Loss Exceedances
1 169,398 1926 0.14
2 121,296 2005 0.28
5 54,760 1944 0.70
10 31,469 1960 1.40
25 9,150 1935 3.50
Order Normalized Year Probabilityof Estimated Return Probability of
Statistic  Hurricane Exceedance Period (RP) Exceedance
Damage Next Year (p) Before RP
1 169,398 1926 0.93% 107.00 63.38%
2 121,296 2005 1.87% 53.50 63.21%
3 74,262 1915 2.80% 35.67 63.04%
4 60,547 1992 3.74% 26.75 62.86%
5 54,760 1944 4.67% 21.40 63.39%
6 51,587 2004 5.61% 17.83 62.51%
7 41,140 1938 6.54% 15.29 63.76%
8 37,455 1954 7.48% 13.38 63.59%
9 35,298 1928 8.41% 11.89 61.96%
10 31,469 1960 9.35% 10.70 62.51%
11 24,438 1955 10.28% 9.73 62.33%
12 22,324 1965 11.21% 8.92 61.39%

return period encompasses approximately
63.2 percent of the time to exceedance
probability distribution rather than

50 percent as many may assume. (The
mean is well above the median, so one
can’t assume that one has a 50 percent
chance of dodging the bullet before the
estimated return period.)

Extreme value theory is potentially a
very useful tool to aid those insuring
or managing risks from low probability

loss events. As I have just scratched

the surface of the subject, additional
information may be found in Wikipedia,
at www.en.wikipedia.org/wiki/Extreme_
value_theory.

Anytime something bad happens,
you invariably hear that “it could
always be worse.” Now, with the aid
of extreme value theory, you can go
forth and calculate the odds that it
will be worse next time or that it will
be just less awful!



