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ABSTRACT

From the theory of sufficient comparisons of experiments, a measure of skill is derived for categorical forecasts
of continuous predictands. Called Bayesian correlation score (BCS), the measure is specified in terms of three
parameters of a normal-linear statistical model that combines information from two sources: a prior (clima-
tological) record of the predictand and a verification record of forecasts. Three properties characterize the BCS:
(i) It is meaningful for comparing alternative forecasts of the same predictand, as well as forecasts of different
predictands, though in a limited sense; (ii) it is interpretable as correlation between the forecast and the predictand;
and, most significantly, (iii) it orders alternative forecast systems consistently with their ex ante economic values
to rational users (those who make decisions by maximizing the expected utility of outcomes under the posterior
distribution of the predictand ). Thus, by maximizing the BCS, forecasters can assure a utilitarian society of the

maximum potential economic benefits of their forecasts.

1. Introduction
a. Skill measures

The performance of a forecast system is often char-
acterized in terms of two attributes of forecasts: the
lead time and the skill. The lead time of a forecast is
the time interval elapsed from the instant up to which
the data for preparing the forecast have been observed
to the earliest instant at which the actual state of the
predictand could be observed. The skill of a forecast
lacks a unique definition. Instead, it is customarily de-
fined in terms of some measure designed to capture
one’s intuitive notion of the forecast skill, quality,
goodness, or informativeness—the attributes which we
shall view here as synonyms.

Among frequently encountered skill measures for
categorical forecasts of continuous predictands, one
finds (Murphy and Daan 1985; Murphy and Epstein
1989): (i) a metric of distance between the forecasted
and the actual state, such as the mean square error or
the mean absolute error; (ii) a statistic of association,
such as covariance or correlation; and (iii ) a normalized
metric of distance—a skill score. For a fixed lead time,
a skill score enables one to compare the performance
of different forecast systems, or to gauge the perfor-
mance of a given system relative to two limiting cases:
a perfect forecast, specifying the actual state; and a na-
ive forecast, specifying a mean of the state (as in a
climatological forecast) or an extrapolation of the latest
state observation (as in a persistence forecast).
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Popular skill measures have two snags. First, different
skill measures may imply different preference orderings
of alternative forecast systems, and there are no nor-
mative principles for rationally reconciling such in-
coherences. Second, these skill measures have no as-
sured relevance to the actual or potential uses of fore-
casts in decision making: planning, management, and
operation of weather-sensitive activities. That is to say,
a modification of the forecast system perceived as an
improvement by forecasters on the basis of a skill mea-
sure does not necessarily imply an improvement to the
users. The converse is also true: a deterioration of the
skill measure does not necessarily imply inferior fore-
casts to their users.

b. Utilitarian criterion

In a utilitarian society, the ultimate measure for
evaluating and comparing systems producing forecasts
for public use, at a fixed cost, is the ex ante economic
value of forecasts. This value is a function of both the
lead time and the skill of forecasts. When comparing
alternative forecast systems, or alternative improve-
ments of a given system at a specified cost, one should
choose the alternative assuring society of the highest
economic value. This value is equal to the sum of the
economic values accrued by all forecast users. Inas-
much as each user has his own utility function for out-
comes of his activity, the utilitarian approach neces-
sitates performing a decision analysis for each individ-
ual user. This is an enormous undertaking. In practice,
the decision analysis is performed for a few represen-
tative users, and the results are extrapolated to a POpP-
ulation (Krzysztofowicz and Davis 1983); for agricul-






