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P(Q) =
∑
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= 0.8 · (1− 0.9) · 0.8 · · · ·+ · · · = 0.98
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Open-World Probabilistic Databases (OpenPDBs)
(Ceylan, Darwiche, and Van den Broeck 2016)
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Data complexity dichotomy
Deciding P(Q) > p is either in P (“safe”) or PP-complete (“unsafe”).

(Ceylan, Darwiche, and Van den Broeck 2016; Dalvi and Suciu 2012)
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(Q,Σ) ; QΣ ; P(QΣ)

AuthorOf (x , y) ∧ Novel(y)→ Writer(x)
CharacterIn(x , y) ∧ Novel(y)→ LiteraryCharacter(x)

∃x .Writer(x) ∧ LiteraryCharacter(x)

;

∃x , y , z .AuthorOf (x , y) ∧ Novel(y) ∧ CharacterIn(x , z) ∧ Novel(z)

AuthorOf (x , y) ∧ Novel(y)→ Writer(x)

∃x , y .Writer(x) ∧ AuthorOf (x , y) ∧ Novel(y)
;

∃x , y .AuthorOf (x , y) ∧ Novel(y)
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P(Q,Σ)− P(⊥,Σ)
1− P(⊥,Σ)

P(Writer(Anathem)) = 0
P(Writer(Anathem)) = 0

Hardness result
For guarded Datalog programs,

deciding P(Q,Σ) > p is NPPP-complete (PP-complete for PDBs).

∃x1, . . . , x`. Ccy1, . . . , ym. φ
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Summary
Enriched OpenPDBs with ontology-based semantics
Lifted P/PP dichotomy for FO-rewritable positive OMQs
Negative constraints make it NPPP-hard for guarded Datalog
Combined complexity results: PPNP/NPPP/. . . /2-ExpTime

Open problems
Positive (Q,Σ) not FO-rewritable ⇒ PP-hard? (Jung and Lutz 2012)

(Q,Σ) FO-rewritable ⇒ dichotomy?
Knowledge compilation or approximation techniques for NPPP-problems?

Thank you!
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