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Resumo: Pearson’s correlation coefficient is used for quantifying the intensity of li-
near associations between variables. Alternatively, non-parametric correlation coeffi-
cients, such as Spearman’s and Kendall’s, are also commonly used. However, in real
data applications, the associations between variables are frequently non-linear. In
these situations, it would be most interesting to fit a bivariate model to the ran-
dom variables which describes other types of dependence structures. The traditional
Gaussian bivariate model does not generally describe the complexity of the associa-
tion between the variables. Gaussian models can hardly be adequate to model data
which show, e.g., strong asymmetries or heavy tails.

Copulas allow the description of the joint dependence of several variables. In a
bivariate framework, they enable to create the joint distribution for the pair of
random variables independently of their marginal distributions ([5]). Copulas have
been widely used in several areas, such as insurance, banking, finance and climate
([1], [2] and [5]). Basically, in a bivariate context, a copula connects the joint
distribution function of the random pair (X,Y ) to the two univariate distribution
functions. That is, if X and Y are random variables with joint distribution function
H(x, y) = P (X ≤ x, Y ≤ y) and marginal distribution functions F (x) = P (X ≤ x)
and G(y) = P (Y ≤ y), then there exists a copula C such that

H(x, y) = C(F (x),G(y)).

Moreover, C is unique if the random variables are continuous. This result is the
basis of the copula theory and is due to Sklar ([6]).

This work uses copulas to analyse the dependence between daily maximum wind
speeds (Km/h) observed in 40 stations spread out in the continental part of Portu-
gal from 2000 up to 2012, X, and simulated wind speeds produced by a simulator,
at a regular grid of 81km2 grid cell size, Y . One of the most relevant features of
the observed data is the extremely high proportion of missing observations, which
reaches 90% in some stations. Consequently, only 40 stations, out of a total of 117,
were considered (the ones with less than 30% of NAs). One of the major benefits
of using the simulated data is that it has no missing values. The problem is that
the simulated and the observed daily maximum wind speeds, in some stations, do
not match well and tend to differ, mostly in the right tail. Consequently it is very



important to understand the dependence between X and Y .

The observed and simulated data will be analysed by season. In every season,
only every 5 observations will be considered in order to overcome the short-term
dependence that exists within the series. Several copulas, namely Gumbel and t-
Student ([3] and [4]), will be fitted to the observed and to the simulated data.
Observations will be simulated from the fitted copulas and compared to the real
and simulated wind speeds. Moreover, estimates of the dependence of joint, mild,
strong and very strong wind speeds will be presented. Finally, the classical modelling
will be briefly compared with a Bayesian approach.
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