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SPATIAL TWEEDIE MIXED MODELS

Abstract

We propose a new class of Tweedie mixed models applied to hierarchical spatial data
that can model discrete, continuous and semicontinuous data. The presented approach is
extended to model two or more responses observed on the same spatial domain
connected by shared random effects. The modeling framework is built upon unbiased
estimating equations in conjunction with the orthodox BLUP approach and adjusted
Pearson estimators. Our model assumptions are robust to random effects distributions
and based only on the first and second moments of the random effects. We illustrate the
usefulness of our approach through four motivating examples applied to health and
environmental studies. A simulation study is conducted to assess the properties of our
models. Backed up by the data analyses and simulation results presented in this work
spatial Tweedie mixed models offer an appealing model framework to hierarchical
spatial data that is robust to random effects distributions and is computationally

efficient.

Prrn

.........

11 o v GRRRES iikyf
e l >
] L NS : o LR L .
praars | s B ey
=13 S “ 3 s
= M e T o i - 1 . - . o
L & W 6 7 ol s . Z ) WEig

Home of the School of Graduate Studies, Sir Howard Douglas Hall was designed by
J.E. Woolford in 1825 and is the oldest university building in Canada still in use.

The University of New Brunswick recognizes that the university sits on traditional Wolastogey territory.
The river that runs right by our university — the St. John River — is also known as Wolastoq,
along which live the Wolastogiyik -- the people of the beautiful and bountiful river.
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