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ABSTRACT: Borrowing external information has become one of the main pillars of clinical trial developments
using Bayesian inference. The possibility to reduce the sample size while maintaining good operating
characteristics has a wide variety of aplications, including studying rare diseases and improving the financial
viability of treatments.

Classical borrowing requires the elicitation of prior weights to the different sources of information. However,
empirical experience reveals that high weights give too much emphasis on external data, even if there is much
confidence in its usefulness. This can lead to poor operating characteristics, especially in presence of drift.

This work proposes the possibility to set the weights as random. Using a specific parameterization of the
Dirichlet distribution, one can set the expected weights as defined by the elicitation. A precision parameter
helps control the impact on the posterior, which can dampen issues of inconsistencies between the external
information and the population under study.

The results of a comprehensive simulation study is discussed with emphasis on the advantages of the random
weights, as well as recommendations to achieve robustness and desired properties.
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