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Motivation

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 
structured data in the form of entities, classes, and relations

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

Statistical Relational Learning
Learning probabilistic models from relational data

Handling text is a problem
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RDF Data
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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 
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- RDF graph: Vertices denoteresourcesandtext values, connectedvia relationsand
attributes

- Semi-structured: Containingboth structuredandunstructureddata
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Topics to be learned

- Topics haveto coverwords, classesandrelations
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RDF Data

- RDF graph: Vertices denoteresourcesandtext values, connectedvia relationsandattributes

- Semi-structured: Containingboth structuredandunstructureddata

-Highly heterogeneous: Many classes and relations each of which has varying effects on different topics

-Sparseness:Different structure elements have sparse correlations to the topics in the text
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RDF Data

- RDF graph: Vertices denoteresourcesandtext values, connectedvia relationsandattributes

- Semi-structured: Containingboth structuredandunstructureddata

-Highly heterogeneous: Many classes and relations each of which has varying effects on different topics

-Sparseness:Different 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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State-of-the-art

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

Statistical Relational Learning

MLN:  FOL rules for text 

C3: SVM based on textual features (e.g. Jaccard) 
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Topical Relational Models

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

e.g. words such as óemployôor ómergerôcorrelate with classes such as 

Company

Correlations between the class (relation) and the topics 

are captured as a vector (matrix) of weights

e.g. the topics which assign high probabilities to words óemployô 

orómergerôhave high weights  in the vector of the class Company

Learned using a variational Bayesian EM

Model is intractable for exact inference 
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Template-based Construction
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- TRM uses an RDF graph as a template to construct a ground BN
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Template-based Construction
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- TRM uses an RDF graph as a template to construct a ground BN

-Three types of templates for observed variables: Classes, relations, and words

-Random variables are instantiated for each resource from the template

Company(c1

)

parent(c1,c2

)

product(c1,a1

)

w(c1,audi) w(c1,german)
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Template-based Construction
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- TRM uses an RDF graph as a template to construct a ground BN

-Three types of templates for observed variables: Classes, relations, and words

-Random variables are instantiated for each resource from the template

-Hidden topic-related variables:

-Topic indicator vector b

-Topic proportions ̒

-Topic-word assignmentsz
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Template-based Construction
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- TRM uses an RDF graph as a template to construct a ground BN

-Three types of templates for observed variables: Classes, relations, and words

-Random variables are instantiated for each resource from the template

-Hidden topic-related variables:

-Topic indicator vector b

-Topic proportions ̒

-Topic-word assignmentsz

-The ground BN can be considered as two parts (topical, relational) managed byb vector
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TRM Output
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TRM Output

-TRM discovers the topics biased towards the structure

-Topics are multinomial distributions over the words in the vocabulary
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TRM Output

-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 in its class-
topic parameter
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TRM Output

-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 in its class-
topic parameter

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


