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Abstract

These bibliographic notes accompany the tutorial Foundations of

Probabilistic Answers to Queries, presented at SIGMOD’2005.

1 Part I: Applications: Managing Imprecisions

This part describes several types of imprecisions in data management.

1. Ranking query answers. The database is precise, but the query answers
are imprecise.

(a) Automated ranking of SQL results [ACDG03, CDHW04], Ontology
and semantic similarity XXL [TW02].

(b) Keyword searches: DBExplorer [CDN02], DISCOVER [HP02, HGP03],
BANKS [BNH+02], XRANK [GSBS03]), Proximity Search [GSVGM98].

(c) User preferences: Preference SQL [KK02], a logic for preferences
[Cho03], fuzzy queries [FW97, Fag98], PREFER [HKP01].

(d) Uncertain Predicates [Mot88].

2. Record Linkage. The databases are deterministic, but when one searches
for matching records the results are imprecise [WWC03, Win99, GBVR03,
FS69].

(a) Data Cleaning [HS95, GFS+01, ACG02, CGGM03].

(b) IR Style data integration: WHIRL [Coh00].

3. Quality in data Integration: Probabilistic Information [FKL97], Approxi-
mate Query Translation [CGM00], Sound/Incomplete data sources [MM01].

4. Handling Inconsistent Data. The imprecision here is due to the fact that
constraints are violated. The repair model and its complexity [BCCG02,
BC03, CM02], efficient query processing [FM05]).

5. Information disclosure in data sharing. Here the imprecision is the ad-
versary’s lack of knowledge of the private data. Various formalisms are
in [EGS03, MS03, MS04, DMS05, DP05].
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6. Other applications.

(a) Data Lineage/Accuracy: Trio [Wid05].

(b) Sensor Networks [CP03] and Data Acquisition [ADM05].

(c) Personal Information Management: Haystack [KBH+03], Semex [DH05].

(d) Information extraction from the Web (KnowItAll [ECD+04, CE05]).

2 Part II: A Probabilistic Data Semantics

Possible Worlds Semantics. The definition given in the tutorial is related to:

• Kripke semantics [Kri63] for modal logics.

• C-tables [IL84].

• Extension of First-Order logic to support probabilities with possible worlds
semantics [Hal89].

• A logic for reasoning about probabilities [FH88, FHM90].

• Possible worlds semantics for database queries [Zim97].

3 Part III: Representation Formalisms

The formalisms covered in the tutorial are synthesized from the following:
Relational Models:

• Cavallo and Pittarelli [CP87]: they assume that tuples in the same rela-
tions represent disjoint events.

• Barbara et. al. [BGMP92]: generalize Cavallo and Pittarelli’s model.
Tuples are independent, and attributes may be inaccurate (leading to
disjoint tuples). Every relation must have a set of deterministic attributes
forming the key of that relation.

• Suk Lee [Lee92]: uses Dempster-Shafer theory rather than probability
theory.

• Logic Programming with Interval Probabilities [NS92], assumes total ig-
norance while combining probabilities.

• Dey and Sarkar [DS96]: drop Barbara et al.’s key requirement, but allow
only those projections that contain the key.

• The Probview system [LLRS97, RSG05]: generalize most of the previous
systems. Does not assume independence, but requires user defined strate-
gies to combine probabilities. Does not attempt to compute probabilities
exactly: uses probability intervals.
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• Fuhr [FR97, Fuh95]: uses events to describe possible worlds (intensional
semantics).

• Conjunctive queries on probabilistic databases [DS04]: establishes a di-
chotomy of conjunctive queries with PTIME and #P data complexity.

• The Trio system [Wid05]: distinguishes between data lineage and its
probability; further distinguishes between precision (is the tuple in the
database ?) and accuracy (what is this attribute’s value ?).

Non-relational models:

• ProTDB [NJ02]: XML data, assume children independent given parent.

• PXML [HGS03b]: specify complete distribution of children given parent.

• PXML with interval probabilities [HGS03a].

• Eiter et al. Object bases [ELLS01].

• Fuhr DAML [NF03].

Knowledge Bases:

• Statistics to Beliefs [BGHK96].

• Principle of Entropy/Cross Entropy for representing knowledge [GHK92,
BGHK94].

4 Part IV: Foundations

1. The complexity of the probability for a boolean expression is #P-complete [Val79].

2. The data complexity for conjunctive queries over probabilistic databases
is #P-complete [GGH98, DS04]. A conjunctive query has #P-hard data
complexity iff it contains the subquery P (x), Q(x, y), R(y): otherwise it’s
data complexity is PTIME [DS04].

3. 0/1 laws and Random Graphs. Glebskĭi’s et al. [GKLT69] and Fagin’s [Fag76]
0/1 law for first order logic. The evolution of random graphs [ER60] fol-
lowing [Spe01].

Other results relevant to this part are in [SS88, Lyn92, DMS05, DS05].

5 Part V: Algorithms, Implementations

1. Monte Carlo simulation methods [KL83].

2. The Threshold Algorithm [NR99, FLN01] and it’s connection to proba-
bilistic databases..

3. Q-gram index [GIJ+01]
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