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Abstract: A major challenge in data management to date is how to manage uncertainty in the
data; uncertainty may exist because the data was extracted automatically from text, or was derived
from the physical world such as RFID data, or was obtained by integrating several data sets using
fuzzy matches, or may be the result of complex stochastic models. This has motivated research
on probabilistic databases, where uncertainty is modeled using probabilities, and whose goal is to
deliver predictable performance for queries on large probabilistic databases. Probabilistic inference
is known to be intractable in general, but once we fix a query and considers only the database
as variable input, it becomes a specialized problem, which requires a specialized analysis. I will
show that Unions of Conjunctive Queries (also known as non-recursive datalog rules) admit a di-
chotomy: every query is either provably #P hard, or can be evaluated in PTIME. For practical
purposes, the most interesting part of this dichotomy is the PTIME algorithm, which relies on the
inclusion /exclusion formula. Interestingly, the algorithm succeeds in evaluating in polynomial time
some queries for which the underlying Boolean formula does not admit polynomial size OBDDs or
FBDDs, or even (we conjecture) a polynomial size d-DNNF.
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