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Scholarly Big Data UNT

Large number of scholarly documents on the Web
Microsoft Academic expanded from 83 million records in 2015 to 168
million in 2017 [Hug and Brandle, 2017].
Google Scholar was estimated to have ≈ 160 million documents in
2014 [Orduna-Malea et al, 2015].

The growth in the number of papers crawled and indexed by CiteSeerX:

Navigating in these digital libraries has become very challenging.



Keyphrases UNT

Keyphrases provide a high-level topic description of a document and
can allow for efficient processing of more information in less time

Example: A snippet from the 2010 best paper award winner in the WWW
conference - the author-input keyphrases are shown in red



The Reuse of Keyphrases UNT

Keyphrases associated with research papers are reused in many other
applications...



Characterizing an Author UNT



Matching Reviewers with Submissions UNT



Keyword Suggestion for Query Formulation UNT



The Reuse of Keyphrases UNT

Keyphrases associated with research papers are also useful in
applications such as:

Topic tracking
Information filtering and search
Query expansion
Document clustering, classification, and summarization
Reading comprehension...



Keyphrases for Data Discovery UNT

Keyphrases are also useful for data discovery in digital library
applications.



Document Discovery UNT



Author Homepage Discovery UNT



Author Homepage Discovery UNT



Keyphrase Extraction UNT

Despite their importance, manually annotated keyphrases are not
always provided with the documents:

Need to be gleaned from the content of documents.
E.g., documents available from the ACL Anthology.

Hence, accurate approaches are required for keyphrase extraction
from research documents

Keyphrase extraction is defined as the problem of automatically
extracting descriptive phrases or concepts from documents



Previous Approaches to Keyphrase Extraction UNT

Many approaches have been studied [Hasan and Ng, 2014]:

Supervised approaches [Medelyan et al., 2009; Hulth, 2003; Turney,
2000]

Binary classification: candidate phrases classified as keyphrases or
non-keyphrases.

Unsupervised approaches [Florescu and Caragea, 2017; Liu et al., 2010;
Wan and Xiao, 2008; Mihalcea and Tarau, 2004]

Ranking: candidate phrases are ranked using various measures such as
tf, tf-idf, and PageRank scores.

Neural approaches [Al-Zaidy, Caragea, Giles, 2019; Gollapalli et al,
2018; Meng et al., 2017]

Sequence to sequence models or sequence labeling with a Conditional
Random Fields layer.



Limitations of Previous Approaches UNT

Generally, previous approaches:
Use only the textual content of the target document [Mihalcea and
Tarau, 2004; Liu et al., 2010].

Incorporate a local neighborhood of a document for extracting
keyphrases [Wan and Xiao, 2008]

However, the neighborhood is limited to textually-similar documents.

global context

Sim: textually similar
neighbors:

Target document d:



Our Questions UNT

Are there other informative neighborhoods in research
document collections?
Can these neighborhoods improve keyphrase extraction?



From Data to Knowledge UNT

A typical scientific research paper:

Proposes new problems or extends the state-of-the-art for existing
research problems.

Cites relevant, previously-published papers in appropriate contexts.

Citation contexts capture the influence of one paper on another as
well as the flow of information in large citation networks and serve as
“micro summaries” of a cited paper!



A Small Citation Network UNT

Citation contexts are very informative!

[Gollapalli and Caragea, 2014 (AAAI); Caragea, 2016 (AI4DataSci)]



Citation Contexts for Keyphrase Extraction UNT

cited context

cited context

global context

citing context

citing context

citing context

Sim: textually similar
neighbors:

Target document d:

Ctd: the set of cited
contexts for d

Ctg: the set of citing
contexts for d

T = {Ctd,Ctg,Sim,g} represents the types of available contexts for d.



CiteTextRank: An Unsupervised Approach UNT

w = 2:

[Gollapalli and Caragea, 2014 (AAAI)]



CeKE: A Supervised Approach UNT

[Caragea et al., 2014 (EMNLP); Bulgarov and Caragea, 2015 (WWW)]



Supervised vs. Unsupervised Models UNT

[Gollapalli and Caragea, 2015 (AAAI); Caragea et al., 2014 (EMNLP)]



Neural Models UNT

Universal Evolved Transformer in a Multi-Task Learning Framework
with Integration of Information from Citation Contexts.

[Al-Zaidy, Caragea, and Giles, 2019 (WWW)]

[Ray Chowdhury and Caragea, 2019 (Submitted)]



Summary UNT

Developments in keyphrase extraction are central to knowledge
discovery and organization and have a direct impact on the
development of digital libraries.
Our major contribution was to integrate citation contexts for
keyphrase extraction.

Our model outperforms strong baselines in terms of all
performance measures on scholarly documents

Future directions:
Extend our models to other CS areas and other scientific domains, e.g.,
PubMed, Social Science, Political Science, Ecology.
Predict terms not found in a target paper to be keyphrases (through
semantic and syntactic features).
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