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What is this tutorial about?
● A walkthrough of the advancement of keyphrasification

○ A field of study since early 90s
○ Experiencing a renaissance by deep learning

● Comprehensive overview of methods for keyphrasification 
○ Classic and SOTA models
○ Advanced topics: recent progress and applications

● Introducing PKE/DLKP, two toolkits dedicated to KP studies/applications
○ Hands-on practice with colab examples
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All materials available at 
https://keyphrasification.github.io/

https://keyphrasification.github.io/


Outline

Part I   - Introduction and Classic Methods

Part II  - Modern Neural Methods

Part III - Advanced Topics
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All materials available at 
https://keyphrasification.github.io/

https://keyphrasification.github.io/


Outline

Part I   - Introduction and Classic Methods
➔ Definition, datasets and evaluation, classic methods

Part II  - Modern Neural Methods
➔ Neural extraction and generation methods

Part III - Advanced Topics
➔ Keyphrase Generation for IR
➔ Data-efficient Domain Adaptation for Keyphrase Generation
➔ Learning Better Keyphrase Representations
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All materials available at 
https://keyphrasification.github.io/

https://keyphrasification.github.io/


Part I
Introduction to Keyphrasification 

and Classic Methods

6



Part I - Outline

● Introduction to keyphrasification (Rui)

○ Definitions and applications

● Datasets and evaluations (Debanjan)

● Traditional methods for keyphrase extraction (Florian)

● Hands-on practice with PKE

7



What are keyphrases ?
● A set of phrases to capture the essence of a document
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What are keyphrases ?
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● A set of phrases to capture the essence of a document
● A set of phrases that summarizes the content of data



Why keyphrases?
● For humans, phrases are a natural and neat way to express their needs
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○ More expressive/accurate than words
○ More efficient than sentences

■ Principle of least effort



Why keyphrases?
● For humans, phrases are a natural and neat way to express their needs

○ More expressive/accurate than bag-of-words
○ More efficient than sentences

■ Principle of least effort
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Why keyphrases?
● Data can often be described as understandable short symbols

○ Not vectors!
○ Tags, labels, categories, or keyphrases
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Why keyphrases?
● Keyphrase is a natural & efficient API connecting human and data

○ We have only limited time/capacity to process unlimited data
○ Especially for huge and obscure data
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Why keyphrases?
● Keyphrase is a natural & efficient API connecting human and data

○ We have only limited time/capacity to process unlimited data
○ Especially for huge and obscure data
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Browse



Why keyphrases?
● Keyphrase is a natural & efficient API connecting human and data

○ We have only limited time/capacity to process unlimited data
○ Especially for huge and obscure data
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…

KeyPhrasification



Why keyphrases?
● Keyphrases in real-world scenarios

○ Search
■ Use keyphrases (queries) to locate relevant information

○ Browsing
■ Explore data, navigated by different keyphrases (tags)
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Why keyphrases?
● Why key is important?

○ We have only limited time/capacity to process unlimited data
● Why phrase is important?

○ More expressive/accurate than bag-of-words
○ More efficient than sentences

■ Principle of least effort
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What is Keyphrasification?
● The general task/process for summarizing data with keyphrases

○ Key-*
adj. indicating crucial importance
-> keyness: importance to a document

○ Phrasify
v. to utter or express in a phrase (phraseness)
-> phraseness: how phrase-like a short text is

● It can be instantiated in different ways

○ Keyphrase extraction/generation (texts)

○ Automatic tagging/labeling (fixed-size target phrase vocab)

○ Object detection/image classification (vision)

○ Etc. 18



Keyphrase Extraction & Generation

● Keyphrase Extraction

○ Extract important phrases from text

○ KPE can only predict phrases that appear in the text

● Keyphrase Generation

○ Predict keyphrases by text generation

○ Output may contain low-quality phrases
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Keyphrasification

Source: https://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.148.3598

Output

Input

https://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.148.3598
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Keyphrasification

Output

Keyphrases
Input

Long text
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Keyphrasification

Gallina, Y., Boudin, F., & Daille, B. (2019). KPTimes: A large-scale dataset for keyphrase generation on news documents. arXiv preprint arXiv:1911.12559.

Output

Input
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Present Keyphrases (Extractable)

Gallina, Y., Boudin, F., & Daille, B. (2019). KPTimes: A large-scale dataset for keyphrase generation on news documents. arXiv preprint arXiv:1911.12559.

Output

Input

Keyphrases (or part of) appearing in the document are colored
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Absent Keyphrases (Not Extractable)

Gallina, Y., Boudin, F., & Daille, B. (2019). KPTimes: A large-scale dataset for keyphrase generation on news documents. arXiv preprint arXiv:1911.12559.

Output

Input

Keyphrases (or part of) appearing in the document are colored



Applications

● Because keyphrases distill the important information from documents, they 
are useful for many applications in NLP and IR

○ Information retrieval/indexing (Jones and Staveley, 1999; Gutwin et al., 1999)
■ Interactive information retrieval
■ Query expansion

○ Document Analysis
■ Summarization (Zha, 2002; Wan et al., 2007)
■ Text categorization/Clustering (Hulth and Megyesi, 2006) 
■ Sentiment analysis (Berend, 2011)

○ Reading Enhancement
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(Gutwin et al., 1999) C. Gutwin, G. Paynter, I. Witten, C. Nevill-Manning and E. Frank, Improving browsing in digital libraries with keyphrase indexes, Decision Support Systems.
(Jones and Staveley, 1999) S. Jones and M. S. Staveley, Phrasier: a system for interactive document retrieval using keyphrases, SIGIR.
(Zha, 2002) H. Zha, Generic summarization and keyphrase extraction using mutual reinforcement principle and sentence clustering, SIGIR.
(Wan et al., 2007) X. Wan, J. Yang, J. Xiao, Towards an Iterative Reinforcement Approach for Simultaneous Document Summarization and Keyword Extraction, ACL.
(Hulth and Megyesi, 2006) A. Hulth and B. Megyesi, A study on automatically extracted keywords in text categorization, ACL.
(Berend, 2011) G. Berend, Opinion Expression Mining by Exploiting Keyphrase Extraction, IJCNLP.
(Collins and Beel, 2019) A. Collins and J. Beel, Document embeddings vs. keyphrases vs. terms for recommender systems: A large-scale online evaluation, JCDL.



Applications

● Because keyphrases distill the important information from documents, 
they are useful for many applications in NLP and IR

○ Document retrieval (Jones and Staveley, 1999; Gutwin et al., 1999)

○ Summarization (Zha, 2002; Wan et al., 2007)

○ Text categorization (Hulth and Megyesi, 2006) 

○ Sentiment analysis (Berend, 2011)

○ Paper recommendation (Collins and Beel, 2019)
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Applications - Interactive Document Retrieval

Jones, S., & Staveley, M. S. (1999, August). Phrasier: a system for 
interactive document retrieval using keyphrases. In Proceedings of the 
22nd annual international ACM SIGIR conference on Research and 
development in information retrieval (pp. 160-167).
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Gutwin, C., Paynter, G., Witten, I., Nevill-Manning, C., & 
Frank, E. (1999). Improving browsing in digital libraries 
with keyphrase indexes. Decision Support Systems, 
27(1-2), 81-104.



Applications - Query Expansion 

Song, I. Y., Allen, R. B., Obradovic, Z., & Song, M. (2006, June). 
Keyphrase extraction-based query expansion in digital libraries. In 
Proceedings of the 6th ACM/IEEE-CS Joint Conference on Digital 
Libraries (JCDL'06) (pp. 202-209). IEEE.
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Applications - Document Analysis

(Chuang et al., 2012). Without the clutter of unimportant words” Descriptive keyphrases for text visualization. TOCHI.
(Hammouda et al., 2005). Corephrase: Keyphrase extraction for document clustering. MLDM.. 29

Document Clustering by keyphrases
Visualization by 
Keyphrase WordCloud



Applications - Document Understanding

Who did What When Where Why and How

Hamborg, F., Breitinger, C., & Gipp, B. (2019). Giveme5w1h: A universal system for extracting main events from news articles. arXiv preprint arXiv:1909.02766. 30



Applications - Reading Enhancement
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Chi, Ed H., Michelle Gumbrecht, and Lichan Hong. "Visual foraging of highlighted text: An eye-tracking study." International Conference on Human-Computer 
Interaction. Springer, Berlin, Heidelberg, 2007.



Keyphrase Application at Bloomberg

https://ecir2022.org/

The Impact and 
Importance of 
Keyphrases in 
Building NLP 
Products

Mayank Kulkarni,
Bloomberg, USA

Industry Day
Thursday, April 14, Session 3 (Posters)

https://ecir2022.org/


Part I - Outline

● Introduction to keyphrasification

○ Definitions and applications

● Datasets and evaluations (Debanjan)

● Traditional methods for keyphrase extraction (Florian)

● Hands-on practice with PKE

33

All materials available at 
https://keyphrasification.github.io/

https://keyphrasification.github.io/

