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® Bridging the gap between structured and unstructured
data:

® Text-rich structured data is emerging on the Web in the form
of RDF

® Characteristics of RDF data

B structured data in the form of entities, classes, and relations
B unstructured data associated with attributes

® Topic Models
® Model topics as distribution over words

® Various models considering relational data
® E.g., social networks, citations, Web links

® Unique characteristics of RDF are not taken into account

B Statistical Relational Learning
® Learning probabilistic models from relational data
® Handling text is a problem

13.11.2013 ISWC 2013, Sydney, Australia
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RDF Data

name

name
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manufacturer m
arent {:
; /O 7 Yolkewagen

Audi TT

Union

Audi AG is a German manufacturer of a range of automobiles, from
supermini to crossover SUVs in various body styles. The company is
headquartered in Ingolstadt, Germany, and has been subsidiary of
Volkswagen AG, following a phased purchase of its predecessor, Auto

RDRyraph Verticesdenoteresourcesandtext values connectedviarelationsand

attributes
Semistructured: Containingooth structuredand unstructureddata
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Top words
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employ manager product
industry engineer car
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incorporation - - founder = motor Q
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V_ i\_/
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- Topicshaveto coverwords, classesandrelations
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manufacturer

75\ Volkswagen II
name

Audi AG is a German manufacturer of a range O@rom
n various body styles. The company is
and has beer] subsidiary of
Volkswagen AG, Jollowing a phased purchase of it§ predecessor, Auto
Union

product

- RDHRgraph Verticesdenote resourcesandtext values connectedviarelationsandattributes

- Semistructured: Containingooth structuredand unstructureddata

-Highly heterogeneousMany classes and relations each of which has varying effects on different topics
-Sparsenesdifferent structure elements have sparse correlations to the topics in the text
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manufacturer

\E Volkswagen ll
name

Audi AG is a German manufacturer of a range O@rom
n various body styles. The company is
and has beer] subsidiary of
Volkswagen AG, Jollowing a phased purchase of it§ predecessor, Auto
Union

product

- RDHRgraph Verticesdenote resourcesandtext values connectedviarelationsandattributes
- Semistructured: Containingooth structuredand unstructureddata
-Highly heterogeneousMany classes and relations each of which has varying effects on different topics
-SparsenesdDifferent structure elements have sparse correlations to the topics in the text
-Challenges:
-How to learn topics which better reflect RDF structures

-How to learn correlations between topics and structure taking heterogeneity and sparseness
into account
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® Supervised Topic Models
® sLDA: word co-occurance and multi-label documents
® Type-LDA: focus on relation extraction in NLP

® Topic Models for homogeneous networks
® RelLDA, Pairwise Link-LDA: words and links in hypertext
® Nubbi, Author-Topic models, Multi-relational TMs

® Topic Models for heterogeneous networks

® Topic Model with Biased Propagation (TMBP)
® Limits in capturing complex correlations between structure and topics
® Sparsity not well addressed

B Statistical Relational Learning
® MLN: FOL rules for text
B C3: SVM based on textual features (e.g. Jaccard)
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® A model to learn a set of topics and their correlations to
the classes, relations and texts from RDF

® Topics as a low-dimensional representation of text in an

RDF graph
® Biased towards the structure
Wme.g. wor dsesmplumnmeéd gamelte with classes such as
Company

® Correlations between the class (relation) and the topics
are captured as a vector (matrix) of weights

We.g. the topics which as sengpnl ohyic
or 0 me r lgagerhigh weights in the vector of the class Company

® Learned using a variational Bayesian EM
® Model is intractable for exact inference

11 13.11.2013 ISWC 2013, Sydney, Australia
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Template-based Construction

Audi AG is a German
manufacturer of a range of
automobil es)
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TRM uses an RDF graph as a template to construct a ground BN
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Audi AG is a German
manufacturer of a range of
automobil es)

o

- TRM uses an RDF graph as a template to construct a ground BN
-Three types of templates for observed variablgStasses, relations, and words
-Random variables are instantiated for each resource from the template
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Template-based Construction

Audi AG is a German ]e

manufacturer of a range of
automobil es)
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TRM uses an RDF graph as a template to construct a ground BN

-Three types of templates for observed variablgStasses, relations, and words
-Random variables are instantiated for each resource from the template
-Hidden topierelated variables:

-Topic indicator vectob
-Topic proportions
-Topicword assignmentg
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I relatlonal I

Audi AG is a German
manufacturer of a range of
automobil es)

-Three types of templates for observed variablgStasses, relations, and words
-Random variables are instantiated for each resource from the template
-Hidden topierelated variables:

-The ground BN can be considered as two parts (topical, relational) manadpedebyor i

TRM uses an RDF graph as a template to construct a ground BN

-Topic indicator vectob
-Topic proportions
-Topicword assignmentg
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TRM Output
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-TRM discovers the topics biased towards the structure
-Topics are multinomial distributions over the words in the vocabulary
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-TRM discovers the topics biased towards the structure
-Topics are multinomial distributions over the words in the vocabulary

-TRM captures the correlations between those topics and the classes via the weights in4ts class
topic parameter
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-TRM discovers the topics biased towards the structure
-Topics are multinomial distributions over the words in the vocabulary

-TRM captures the correlations between those topics and the classes via the weights in4ts
topic parameter

-The weight of observing a relation between any two topics is encoded in its relapon
parameter (by taking the direction of the relation into account)

class




