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ABSTRACT 

This talk is concerned with compar-
ing the skill of two forecasts.  While 
computing skill is routine, comparing 
skill is tricky.  For instance, if skill is 
measured by correlation or mean 
square error, then differences in skill 
can be tested by standard methods, 
provided the measures were com-
puted from independent samples.  
Unfortunately, skill measures com-
puted on a common period or with 
a common set of observations are 
not independent (e.g., forecasts 
tend to bust at the same time).  
Therefore, such tests cannot properly compare forecast skills, and in fact 
applying these tests when the skill measures are not independent leads 
to serious biases.  Rigorous tests for skill differences do exist, but their 
application in weather and climate prediction is surprisingly rare.  I dis-
cuss a few of these tests, including the sign test, the Wilcoxon Signed-
Rank test, the Morgan-Granger-Newbold test, and a permutation test.  
Moreover, I propose a new skill comparison test based on random walks 
that allows the evolution of skill differences to be visualized.  These tests 
are illustrated with deterministic ENSO forecasts from the North Ameri-
can Multi-Model Ensemble.  Despite its simplicity, the random walk test 
yields several revealing results, including (1) the Canadian models are 
the most skillful dynamical models, even when compared to the multi-
model mean, (2) a regression model is significantly more skillful than all 
but one dynamical model (to which it is equally skillful), and (3) in some 
cases, there are significant differences in skill between ensemble mem-
bers from the same model, potentially reflecting differences in initializa-
tion. 
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