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Modern-day complex problems almost naturally lead to the definition of complex statistical models, or 

even combination of models in order to capture different features of the interest phenomenon. 

Examples are mixed effects models, latent variable models, linear and exponential mixtures, model for 

directional data. Obtaining the likelihood function may thus become analytically or computationally 

very hard. Several ideas are undergoing rapid development. The objective is to exploit features of 

likelihood-based, Bayesian and frequentist inference without the need of full specification or direct 

calculation of the likelihood function. In this optic, proper scoring rules can be used as an alternative to 

the full likelihood, when the aim is to increase robustness of inference or to simplify computations. 

Examples include the Tsallis score, which provides a robust estimator and the Hyvarinen score with the 

nice property of homogeneity, which implies that the quoted distribution need to be known up to a 

constant. In these complex scenario model selection procedure become very challenging. explored to 

use homogeneous proper scoring rules instead of the log score as yardstick for measuring and 

comparing the quality of statistical models in a Bayesian context. The resulting model selection 

procedure, when conducted prequentially, is consistent under mild conditions. In this project we 

propose to extend the use homogeneous scoring rules for model selection procedure in complex 

models from a frequentist point of view. Theoretical properties of the resulting procedure will be 

studied and investigated and some application with real data will be given. 
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