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22 Social Tagging

• Social tagging is the process of collaboratively 

annotating content with keywords (i.e., tags)

• Essential instrument of Web 2.0 to structure and search 

Web content
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[Zubiaga, 2009]



33 Tag Recommendations
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44 Imbalance

• Current tag recommendation algorithms are designed in 

a purely data-driven way

• Tag popularity, user similarities, topic modeling, 

factorization of resource features, etc.

• Rely on dense / broad folksonomy structures

• Most real-world folksonomies are sparse / narrow

Overcoming the Imbalance Between Tag Recommendation Approaches and Real-World Folksonomies

Dominik Kowald & Elisabeth Lex

Know-Center & Graz University of Technology



55 Approach

• The way users choose tags for their resources strongly 

corresponds to processes in human memory and its 

cognitive structures [Fu, 2008; Seitlinger & Ley, 2012]

• Activation processes in human memory  ACT-R

[Anderson et al., 2004]

• Activation equation  usefulness of memory unit 

depends on general usefulness (i.e., frequency and 

recency) and usefulness in current semantic context
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66 RQ1

How are activation processes in human memory 

influencing the tag reuse behavior of users in social 

tagging systems? 
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Kowald, D. and Lex, E. (2016). The influence of frequency, recency and

semantic context on the reuse of tags in social tagging systems. In Proceedings of

the 27th ACM Conference on Hypertext and Social Media, HT '16, ACM.

RQ1

Kowald, D. (2015). Modeling cognitive processes in social tagging to improve

tag recommendations. In Proceedings of the 24th International Conference on World

Wide Web, WWW '15 Companion, ACM



77 RQ1:   Results

• The more frequently a tag was used in the past (k > 0), 

the higher its reuse probability is.

• The more recently a tag was used in the past (k < 0), the 

higher its reuse probability is.

• The more similar a tag is to tags of the current sem. 

context (k > 0), the higher its reuse probability is.

 The activation equation of ACT-R models these factors
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88 RQ2

Can the activation equation of the cognitive 

architecture ACT-R be exploited to develop a tag 

recommendation algorithm, which is capable of 

overcoming the imbalance current approaches and real-

world folksonomy structures?
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Kowald, D., Seitlinger, P., Trattner, C., and Ley, T. (2014). Long time

no see: The probability of reusing tags as a function of frequency and recency. In

Proceedings of the 23rd International Conference on World Wide Web, WWW '14

Companion, ACM
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Kowald, D. and Lex, E. (2015). Evaluating tag recommender algorithms

in real-world folksonomies: A comparative study. In Proceedings of the 9th ACM

Conference on Recommender Systems, RecSys '15, ACM



99 RQ2:   Results (nDCG@10)
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• ACT-R outperforms related tag recommendations

methods in narrow and broad folksonomy settings

 Cognitive-inspired approaches can overcome the

imbalance between tag recommendations and folksonomies

RQ2

✓



1010 RQ4

Given that activation processes in human memory can 

be modeled to improve tag recommendations, can they 

also be utilized for hashtag recommendations in 

Twitter?
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Kowald, D., Pujari, S., and Lex, E. (2017). Temporal effects on hashtag reuse in

Twitter: A cognitive-inspired hashtag recommendation approach. In Proceedings of 

the 26th International Conference on World Wide Web, WWW'17, ACM.
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Kowald, D., Kopeinik, S., & Lex, E. (2017). The TagRec Framework as a Toolkit for 

the Development of Tag-Based Recommender Systems. In Proc. of the 25th 

Conference on User Modeling, Adapation and Personalization, UMAP'2017. ACM.
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• Scenario 1: Hashtag recommendations w/o current tweet

• Scenario 2: Hashtag recommendations w/ current tweet

Activation processes in human memory can be 

utilized for hashtag recommendations in Twitter

RQ4:   Results (nDCG@10)
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1212 Conclusion
• Activation processes in human memory (i.e., frequency, 

recency and semantic context) have an influence on tag 

usage practices 

• The activation equation of ACT-R can be used to design 

a tag recommendation algorithm that overcomes the

imbalance between current algorithms and the structure

of real-world folksonomies

• This approach can also be generalized for hashtag

recommendations in Twitter

• Future Work

• Adapt approach for other types of cognitive-inspired

recommender systems (e.g., resource recommendation)

• Validate offline results with online studies
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1313 Thank you for listening!

Questions / suggestions?  Poster

Dominik Kowald Elisabeth Lex

Know-Center & Graz University of Technology

 All evaluations have been conducted using the open-source TagRec

tag recommendation benchmarking framework

• https://github.com/learning-layers/TagRec
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