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Uncertain data: Practical motivations

Numerous sources of uncertain data:

• Measurement errors
• Data integration from contradicting sources
• Imprecise mappings between heterogeneous schemata
• Imprecise automated processes (information extraction, NLP, etc.)
• Imperfect human judgment
• Lies, opinions, rumors
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Use case: Web information extraction

Never-ending Language Learning (NELL, CMU), http://rtw.ml.cmu.edu/rtw/kbbrowser/
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Use case: Web information extraction

Subject Predicate Object Confidence

Elvis Presley diedOnDate 1977-08-16 97.91%
Elvis Presley isMarriedTo Priscilla Presley 97.29%
Elvis Presley influences Carlo Wolff 96.25%

YAGO, https://www.yago-knowledge.org/
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Other use case: Information extraction from scientific articles
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From GeoDeepDive / xDD
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Other use case: Crowdsourcing
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Other use case: Speech recognition and OCR
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Different types of uncertainty

• The uncertainty can be qualitative (e.g., NULL)...
• ... or quantitative (e.g., 95%)

Further, there are different types:

• Unknown value: NULL in an RDBMS
• Alternative between several possibilities: either A or B or C
• Imprecision on a numeric value: a sensor gives a value that is an approximation of

the actual value
• Confidence in a fact as a whole: cf. information extraction
• Structural uncertainty: the schema of the data itself is uncertain
• Missing data: we know that some data is missing (open-world semantics)
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What happens to this uncertainty?

Naive solution
Forget about uncertainty, or apply a threshold after each computation step

Ideal solution
Instead of neglecting uncertainty, let’s manage it rigorously throughout the whole process
of answering a query

Also: it leads to interesting theoretical questions! :)
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Possible worlds semantics

Idea: use a representation system

Possible world: A regular (deterministic) relational database

Uncertain database: (Compact) representation of a set of possible worlds
Probabilistic database: (Compact) representation of a probability distribution over

possible worlds, either:
finite: a set of possible worlds, each with their probability

continuous: more complicated

date teacher

08 Diego 0.9
09 Paolo 0.8
09 Floris 0.7
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Contents of this class

• Present the most common models of probabilistic data
→ Focus on the simplest one, tuple-independent databases (TID)

• Introduce the probabilistic query evaluation problem (PQE):
→ Central task: evaluating queries over probabilistic databases

• Present the dichotomy by Dalvi and Suciu on the complexity of PQE for UCQs
• Present treewidth-based approaches to efficient PQE
• Give an overview of other topics on probabilistic databases
• Next class (Jan 9): Liat will talk about incomplete information
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