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Current approaches for dealing with uncertainty in the Semantic Web rely
on the principle that the uncertainty is already asserted

Users are responsible for the uncertainty annotation of ontologies
(tedious and error-prone task)

Perform probabilistic reasoning on OWL-DL ontologies without any kind of

uncertainty annotation
. i Using Markov Logic
ObJeCtlve Combination of first-order logic and probabilistic graphical models
A world that violates a formula is less probable, but not impossible

Learn first-order formulas weights and build a Markov Network




Procedure

1—Interpret OWL as FOL 2—Build Markov Network

SubClassOf(A,B) 1if P(a,a) => B(A) 1if P(b,a) => B(A)
) 0 otherwise 0 otherwise
PropertyDomain(P’A) o A Var|ab|e fOI‘ eaCh +oo oo

ground atom

PropertyRange(P,B) An edge if t
| . n edge if two
ClassAssertion(A,a) A(x) => B(x) atoms appear in the @ @ @

ClassAssertion(B,b) P(x,y) => A(X) same formula
PropertyAssertion(P,a,b) P(x,y) => B(y) . A feature for each @ @
A(a) grounded formula
O3S0
P(a,b)
3—Learn Features Weights 4—Inference
Maximize the pseudo-log-likelihood given the individuals. The probability of a world is given by the number of formulas
The pseudo-log-likelihood of world x given weight w is that are true in that world, i.e.,
* . 1 F
log P, (X =x) = Zlog P,(X; =xi | N.(X,)) P(X =x) = EGXP(Z w;n, (x))
i i=1

where xi is the truth value of variable i, and Nx(Xi) is the

where F is the number of formulas, ni(x) the number of true
truth values of its neighbors. ()

grounding of Fi in world x, wi the weight of Fi, and Z a nor-
malizing constant.



Risk Assessment

Using a financial ontology, determine the probability of a loan being
problematic

Social Network Analysis

Applications . Apply link-mining techniques (e.g., link prediction, link-based
classification, link-based cluster analysis) to FOAF networks

Ontology Mapping
Ontology Learning
Ontology individual classification/clustering

Find other ways of gather the uncertainty of ontologies
Learn Individuals (i.e., ontology population)
Learn the uncertainties directly from textual corpus
Use the structure of the ontology (e.g., network analysis)

Collective learning of weights (e.qg., relational reinforcement
learning)




More . INCERTO — A Probabilistic Reasoner for the Semantic Web based on
Markov Logic

I N fO Mm at| on http://code.google.com/p/incerto
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