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Hierarchical models (sometimes denoted as multilevel or randomeffects models) can be thought of as regression models where a subset
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of parameters needs some kind of regularization. In these models, we
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try to avoid overfitting by incorporating prior structural knowledge.One
common example where hierarchical models are very useful is when we
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need to estimate subject-specific or unit-level parameters.
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The introduction of a population variance parameter produce shrinkage
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or partial pooling, which reduce the effective number of parameters.
In addition, the inference is robust to the presence of different amount of
information per unit. The shape of the population distribution is learnt
from the units with more data while the ones with less data will "borrow
information or statistical strength" from the others.
Another example is found in data with temporal or spatial structure, where
we have a strong prior of continuity, smoothness, or vicinity correlation.
For example, penalized splines are commonly used for non-linear
regression, the coefficients of spline basis functions can be
mathematically modeled as random effects, which produce an automatic
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smoothing, i.e. the level of smoothing is lower with growing data.
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In this talk I'll show a longitudinal (time series) analysis of blood pressure
from elderly people to illustrate the benefits of hierarchical models. I'll
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argue that, when it's not computationally prohibitive, full posterior
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inference has many advantages over point estimates, Laplace
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approximations or variational inference. I’ll briefly describe the main idea
behind Hamiltonian Monte Carlo (HMC), a powerful Markov chain Monte
Carlo sampling method, and why it revolutionized the field of Bayesian
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inference. Finally, I’ll introduce the probabilistic programming language
Stan, a very popular and highly efficient software that was used in this
analysis and whose core inference engine is based on a particular
implementation of HMC.
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