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Abstract:

This talk will infroduce an ongoing research program on how to estimate the effects of interventions on
disease transmission. It has long been recognized that this is a challenging task in causal inference because
of interference: dependence of person i's outcome on j's exposure, especially (though not only) because j's
exposure, say a vaccine, can reduce i's risk by reducing the probability that j infects i. Decades of theory
have been developed for randomized ftrials to estimate aspects of these effects, but the field remains
challenging. In particular, the most widely publicized estimates of the effects of nonpharmaceutical
interventions for COVID-19 show a null effect on mortality in the first (pre-vaccine) year of the pandemic on
COVID-19 mortality, but as | will argue, these publications have major limitations.

In this talk | will:

1) describe recent work to estimate vaccine effects under the realistic setting where they are nonrandomly
distributed and rolled out over time. This work was undertaken as ground-clearing for #2 but proved both
more challenging and more interesting than expected.

2) describe the limitations of existing work that estimates the impact of COVID-19 nonpharmaceutical
intferventions in 2020 (prior to vaccine availability) including reverse causality, inappropriate aggregation,
inappropriate choice of fime scale, and inattention to adherence to control measures.

3) sketch a path forward to do better, a project just getting started and for which | am seeking interested
students and other collaborators.
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