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SUMMARY

A Bayesian autoregressive model for local daily maximum temperature series, denoted with
Yt for day t, is proposed in the line of Castillo-Mateo et al. [1]. A joint regression model
for mean value and variance is proposed for local series, in contrast with the model of these
authors, which is spatio-temporal but considers the variance constant over time.

The model must be able to represent the characteristics of the conditional distribution
Yt due the previous temperature, with linear predictors including Yt−1, to express the serial
correlation, including harmonic terms cycling in the year, to capture the seasonality, and
some trend that could express the evolution in the long term. A Gaussian distribution is
considered for residual error.

The full Bayesian statistical inference is solved with Hamiltonian Monte Carlo, a Markov
Chain Monte Carlo (MCMC) method that uses the derivatives of the density function being
sampled to generate efficient transitions spanning the posterior distribution. This method
uses an approximate Hamiltonian dynamics simulation based on numerical integration which
is then corrected by performing a Metropolis acceptance step. Libraries of statistical envi-
ronment R that link with the ’stan’ framework are used for inference.

The model is fitted to a database with 18 daily maximum temperature series located
around Aragón and inference results are compared with those of Castillo-Mateo et al. [1].
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