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Introduction
 Selection of the most important text elements

 Keyword Selection
 Top ranked terms as the most representative (TF-IDF, variations)
 Co-occurrence frequency for recognizing composite terms
 Applications: summary keywords, tags extraction, classification, retrieval

 Sentence Selection
More diffic lt Rank sentences of a gi en te t passage More difficult: Rank sentences of a given text passage

 Observation: Most important sentences occur in the beginning
 Cohesion-based methods
 Applications: text summarization, title extraction, snippet extraction, search pp , , pp ,

engines
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Motivation
 Graph based ranking algorithms

V h l f l t k W b b i i l t k th i Very helpful to rank Web pages, members in a social network, authors in 
bibliographic databases

 Implies the existence of explicit links between nodes (pages, members, authors)

 Use of graph based ranking algorithms for selecting 
the most important keywords and sentencesthe most important keywords and sentences
 Problems:

 No explicit links - How to construct/weigh edges?
 What algorithms are suitable for ranking in this case? What algorithms are suitable for ranking in this case?

 Proposed Solution:
 Create graphs from text using implicit links based on semantic similarity
 Apply modified/weighted versions of ranking algorithms to the semantic graphs Apply modified/weighted versions of ranking algorithms to the semantic graphs
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Contributions
 SemanticRank

 A  novel algorithm for constructing semantic graphs from text and rank 
keywords/sentences

 Combination of knowledge based measures of semantic relatedness employed

 Modular Design
 Allows any graph-based ranking algorithm to be employed Allows any graph based ranking algorithm to be employed

 Experimental evaluation using a variety of graph-
based ranking algorithms
 Keyword selection
 Text summarization Text summarization
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Earlier use of Semantic Graphs in NLP 
(Word Sense Disambiguation )

Graph based methods demonstrate SoA results amongst Graph-based methods demonstrate SoA results amongst 
unsupervised WSD methods [Sinha and Mihalcea 2007].

 An example of an earlier approach: [Veronis and Ide 1990]

 Spreading of activation 
(social network analysis) 
to process the network.
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Semantic Networks Creation
 Tsatsaronis et. al. [IJCAI 2007] proposed a new method 

for constructing semantic networksg
 Use all of the available semantic information from WN
 Use edges weighting scheme

E l “If b th i f t i k k d t Example: “If both copies of a certain gene were knocked out, 
benign polyps would develop”
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Applications of Semantic Networkspp
 Semantic similarity/relatedness [Budanitsky and y [ y

Hirst 2006] 

 Omiotis measure, Tsatsaronis et al. [JAIR 2010]
 Relatedness computation between:

 Term pairs Term pairs
 Sentence pairs

 Publicly available: http://omiotis.hua.gr

 Very good performance in word-to-word and 
sentence-to-sentence similarity
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SemanticRank: Semantic Graphs Creationp

 Keyword Graphs
 Pre-processing

 stopword removal
 Composite term recognition

 Terms as nodes
 Compute all pair wise term semantic relatedness values as edges

 2 measures used: WordNet based: Omiotis, and Wiki-based: Milne and 
Witten (2008)

 Sentence Graphs Sentence Graphs
 Pre-processing

 Sentence splitting
 Sentences as nodes Sentences as nodes
 Compute all pair wise sentence semantic relatedness values as edges

 Omiotis used
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Omiotis: Semantic Relatedness Between Terms
Tsatsaronis et al. (2010)
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Omiotis: Semantic Relatedness Between 
Sentences
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Milne and Witten (2008)( )
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SemanticRank: Measure of Semantic 
Relatedness
 Keyword Graphs’ edges

 Combination of Omiotis and Milne and Witten
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PageRankg
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 [Brin and Page 1998]

 [Mihalcea et al. 2004]
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HITS
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Two Modifications of PageRank for Keyword g
Graphs
 Averaged PageRank Weighting Averaged PageRank Weighting
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Experimental Evaluation: Keyword Extractionp
 Inspec Database

 500 abstracts, mean number of 
assigned terms: 7.63

 SemanticRank SemanticRank
performs better by 
almost 10 p.p. in p p
F-Measure

 APW and P-PR seem 
to be more appropriateto be more appropriate 
for ranking keywords
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Experimental Evaluation: Text Summarization (1/2)
 DUC Data

 DUC  2001, and 2002 single document summarization task

 SemanticRank performs comparably to the top-5 
participating systems for both data sets 

 Weighted versions perform always much better
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Experimental Evaluation: Text Summarization (2/2)
 DUC Data

 DUC  2007, multi-document summarization (update task)

 Same observations as in the single-document Same observations as in the single-document 
summarization

 Baseline method in this case is different
25-Aug-10
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Conclusions
 A novel algorithm for ranking keywords and sentences has 

been introduced

S ti h t d b d th ti Semantic graphs are created based on the semantic 
similarity between keywords and sentences

 Experimental evaluation shows that SemanticRank can 
select very successfully the most central keywords and y y y
sentences

 Weighted versions of graph ranking algorithms perform 
always better in all examined cases compared to the 
unweighted
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Future Directions

 Examine more graph-based ranking algorithms (e.g., 
personalized PageRank, or other variations)

 Embed the algorithm into more concrete applications
S ti t l i Sentiment analysis

 Opinion mining

 Semantic Social Networks
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QuestionsQ

Thank you very much for your attention!

Q ti /C t ?Questions/Comments?
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