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Introduction:
Scientific Summarization

• Summarizing scientific articles
• Motivation: Keeping up with the 

developments in each scientific field

• Characteristics
• Long articles
• Coherence is not the focus
• Follow a common inherent discourse
• hypotheses, methods, experiments, findings
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Scientific Summarization

• Abstracts
• Biased towards author’s 

viewpoint
• Contributions are 

over[/under]stated
• Do not contain all 

contributions
• Stated contributions may 

not have real impact
• Usually stated in a general 

and less focused fashion 

3

Scientific Summarization Using Citation-Context and Article’s Discourse Structure  @EMNLP ‘15



• Using citations to an article for 
generating its summary

Capture various contributions
Include contributions with real impacts
More focused

Biased towards citing authors
Not accurate
Inconsistency b/w degree of certainty of         
findings

Citation based summarization
(Qazvinian, et al 2008, 2013)
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The proposed approach

• Improve the citation based approach 
towards scientific summarization
• Overcome the problem of inaccuracy of 

the citations in citing the original work
• Find the context of the citations in the 

reference article
• Use inherent scientific article’s discourse

structure
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The proposed approach: 
Overview

• Four steps:
• Extract citation-context in the reference 

article
• Group citation-contexts
• Rank sentences in each group
• Select sentences from each group
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Citation-context
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Scientific Summarization Using Citation-Context and Article’s Discourse Structure  @EMNLP ‘15



1- Extracting citation-context

• Vector Space Model
• Citation as source vector
• Text spans in the reference article as target vector
• Cosine similarity, tf-idf weighting, pivoted normalized
vectors

• 4 different ways:
• Preprocessed citation
• Noun phrases
• Keywords
• Biomedical concepts
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2- Grouping citation-contexts

• 1- Community detection (unsupervised)
• Graph of citation-contexts
• Edges: Cosine similarity b/w citation-contexts

• Partition the graph into communities
• Find sub-graphs that maximize modularity
• Graph modularity:
• Quantifies the denseness of the sub-graphs w.r.t. 

randomly distributed edges
• Higher modularity: Denser sub-graphs
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2- Grouping citation-contexts

• Find sub-graphs that maximize 
modularity
• (Computationally intractable)

• Use a heuristic (Blondel et al., 2008)
• Gain in modularity
• Iteratively add nodes to subgraphs while 

there is a positive gain
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2- Grouping citation-contexts

• 2- Using scientific articles inherent 
discourse structure (Supervised)
• Relate each citation-context to one of the 

discourse facets of the article
• (e.g. Hypothesis, Method, Results, Discussion)

• Diversify the selection based on discourse
• SVM classifier with ngram & verb features
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3 & 4 - Sentence Ranking and 
Selection

• Rank most central sentences in each 
group
• Using eigenvectors – Power method (Erkan

2004)

• Selecting sentences for final summary
• Iterative
• Diversity and Centrality (Greedy)
• Linear interpolation of novelty and 

informativeness
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Experiments: Data

• Data: TAC 2014 Biomedical 
Summarization dataset

Mean Std

#	
  topics 20 0
# Gold	
  summaries	
  per	
  topic 4 0
# citing	
  articles	
  in	
  each	
  topic 15.65 2.7
# citations	
  in	
  each	
  citing	
  article 1.57 1.17
Length	
  of	
  summaries (words) 235.64 31.24
Length	
  of	
  articles	
  (words) 9759.86 2199.48
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Experiments:
Evaluation Metrics & Baselines
• ROUGE evaluation framework (Lin, 

2004).
• ROUGE-N
• ROUGE-L
• Baselines
• LexRank (Erkan and Radev, 2004)
• LSA (Steinberger and Jezek, 2004)
• MMR (Carbonell and Goldstein, 1998)
• Citation summary (Qazvinian and Radev, 

2008)
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Research Questions

• Can citation-context improve over the 
existing baselines?
• How well does the discourse method 

perform?
• What is the effect of different citation-

extraction approaches on the final 
summary?
• How well different sentence selection 

strategies work?
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Results: In a nutshell

• Citation-context approach towards 
scientific summarization improves over 
the baselines
• Citations by themselves are not as 

effective
• Discourse based diversification improves 

performance
• In short summaries, sentence selection 

strategy matters more than longer 
summaries
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Results

Human
Proposed
Baselines

1: ‘Human’
2: ’Community_Iterative’
3: 'Community_Diversity’
4: 'Discourse_Diversity’
5: 'Discourse_Iterative’
6: 'Citation Summary’
7: 'LexRank’
8: 'LSA’
9: 'MMR’

• Relatively encouraging performance of 
the proposed methods
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`

1: ‘Human’
2: ’Community_Iterative’
3: 'Community_Diversity’
4: 'Discourse_Diversity’
5: 'Discourse_Iterative’
6: 'Citation Summary’
7: 'LexRank’
8: 'LSA’
9: 'MMR’

Results: Short summaries

• In short summaries: Discourse based 
approach with selection by diversity 
performs the best
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1: ’Human’
2: ’Community_Iterative’
3: 'Community_Diversity’
4: 'Discourse_Diversity’
5: 'Discourse_Iterative’
6: 'Citation Summary’
7: 'LexRank’
8: 'LSA’
9: 'MMR’

Results: Long summaries

• In longer summaries: Both 
community based and discourse 
based approaches show 
relatively superior performance
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1: ’Human’
2: ’Community_Iterative’
3: 'Community_Diversity’
4: 'Discourse_Diversity’
5: 'Discourse_Iterative’
6: 'Citation Summary’
7: 'LexRank’
8: 'LSA’
9: 'MMR’

Results: Baselines
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1: ’Human’
2: ’Community_Iterative’
3: 'Community_Diversity’
4: 'Discourse_Diversity’
5: 'Discourse_Iterative’
6: 'Citation Summary’
7: 'LexRank’
8: 'LSA’
9: 'MMR’

Results: Comparison of sentence selection 
approaches

• Short summaries: diversity based 
heuristic outperforms the 
iterative approach
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1: ‘Homan’
2: ’Community_Iterative’
3: 'Community_Diversity’
4: 'Discourse_Diversity’
5: 'Discourse_Iterative’
6: 'Citation Summary’
7: 'LexRank’
8: 'LSA’
9: 'MMR’

Results: Comparison of sentence 
selection approaches

• In Long summaries iterative 
approach is as good as the 
diversity based heuristic
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Results: Comparison of 
citation-context extraction methods

• Relatively comparable performance

• Citation text and keywords performed the best

• Domain specific concepts did not result in 
improvement
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Conclusions

• Citation-context approach towards 
scientific summarization improves over 
the baselines
• Citations by themselves are not as 

effective
• Discourse based diversification 

improves performance
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Thank you
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