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ABSTRACT

In the practice of forecast verification, the results of applying scoring rules appear to depend on the way
the predictand is classified. This paper contains an examination of the sensitivity of six scoring rules to the
classification. The approach is purely theoretical, in a sense that a Gaussian model for both forecasts and
observations is designed. Scoring results for this model are calculated for different scoring rules and different
classifications, -

The results appear to favor the Ranked Probability Score (RPS), which is almost insensitive to the
classification. Further, categorical scoring rules show a better performance in this respect than probabilistic
scoring rules, except for the RPS. The use of the other three scoring rules (for probabxhty forecasts) should
not be recommended for the verification of forecasts of ordered prednctands, that is, in case the classification
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involves more than two classes.

1. Introduction

Results of forecast verification by means of scoring
rules should provide a measure of some attribute of
the forecasts. The attribute of concern may be, for
instance, accuracy or skill. In practice scoring results
appear to depend on other conditions too. Particularly,
the frequency distribution of the predictand con-
cerned, and the way it was classified, play a role.
Therefore, verification figures of forecasts for different
predictands generally are not comparable, even in the
case that the same scoring rule was applied.

In practical experiments, the use of different scoring
rules for the same predictand also appears to provide
a wide variety of results. Daan and Murphy (1982)
presented verification figures of 2570 experimental
probability forecasts of wind speed For this sample
the results were:

Ranked Probability Skill Score: 13.9%
Probability Skill Score: 2.1%
Logarithmic Skill Score: 4.6%.

Some skill scores also seem to depend rather strongly
on the classification of the predictand. In the case
mentioned above, the predictand was divided by
three thresholds into four classes. A coarser classifi-
cation in two classes, by maintaining only the middle
threshold, would have resulted in a Brier skill score
of 10.8%, quite different from the 2.1% result.

Not only the number of classes may play a role,
but also the nature of the classification; that is, the
way the thresholds are divided over the scale of the
predictand. The division may be balanced with respect
to the interval width (the distance between subsequent
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thresholds), or with respect to the frequency of each
class, or even be quite unbalanced.

In summarizing, we find that verification results
may depend on:’

o the skill of the forecasts,

o the frequency distribution of the predictand,
o the scoring rule that was used,

e the number of classes, and

o the nature of the classification.

It is evident that skill scores preferably should reflect
the skill of forecasts only. For that reason a study
was dedicated to the sensitivity of six selected skill
scores to the classification of the predictand. The
approach taken to the problem was purely theoretical.
A model has been designed, describing the predictand
and its classification (Section 2) and the (probability)
forecasts (Section 3). Section 4 contains a summary
of the skill scores that were selected for examination.
For each skill score and for two types of classification,
diagrams were plotted, recording the scoring result as
a function of a quality measure of the forecasts and
of the number of classes (Section 5). From these
graphs, finally, conclusions are drawn concerning the
representativeness of the scoring results (Section 6).

2. Modeling of the predictand and its classification
a. The predictand

The predictand is assumed to be a one-dimensional
quantity. That is, each observation can be character-
ized by a real number. Further, the climatological
frequency distribution is assumed to be a Gaussian
function, with a mean value of 0, and a standard






