
EVALUATING TAG RECOMMENDER ALGORITHMS IN
REAL-WORLD FOLKSONOMIES:

A COMPARATIVE STUDY
DOMINIK KOWALD AND ELISABETH LEX

DKOWALD@KNOW-CENTER.AT, ELISABETH.LEX@TUGRAZ.AT

GOAL
The goal of this study is to provide

researchers and developers of tag-based
recommender systems with an extensive,
transparent and reproducible evaluation
of state-of-the-art tag recommender algo-
rithms in real-world folksonomies.

CONTRIBUTIONS

• Algorithms: Not only classic algo-
rithms (e.g., CF, FolkRank or PITF) but
also novel time-based and cognitive-
inspired approaches.

• Datasets: Six unfiltered folksonomies
to demonstrate the performance of the
algorithms in real-world settings.

• Metrics: Wide range of evaluation
metrics measuring not only the accu-
racy and ranking but also the diversity,
novelty and computational costs (run-
time and memory) of the approaches.

• Framework: Our study was conducted
using the open-source tag recom-
mender evaluation framework TagRec.

DATASETS

Dataset |U| |R| |P| |P| / |R|
Flickr 9,590 856,755 856,755 1.000
CiteULike 18,474 811,175 900,794 1.110
BibSonomy 10,179 683,478 772,108 1.129
Delicious 15,980 963,741 1,447,267 1.501
LastFM 1,892 12,522 71,062 5.674
MovieLens 4,009 7,601 55,484 7.299

Table 1: Statistics (number of users, re-
sources, posts and narrowness degree) of the
real-world folksonomy datasets.

WINNING ALGORITHM
BLLac+MPr, inspired by the activation equa-
tion of the cognitive architecture ACT-R:

Ai = Bi +
∑
j

(Wj · Sj,i) (1)

Bi = ln(

n∑
j=1

t−d
j ) (2)

ACCURACY RESULTS
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(a) Flickr (narrow folksonomy)
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(b) CiteULike (~narrow folksonomy)

0.0 0.1 0.2 0.3 0.4 0.5

Recall

0.0

0.1

0.2

0.3

0.4

0.5

P
re

ci
si

on

(c) BibSonomy (~narrow folksonomy)
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(d) Delicious (~broad folksonomy)
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(e) LastFM (broad folksonomy)
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(f) MovieLens (broad folksonomy)

Figure 1: Recall / Precision plots for k = 1 - 10 recommmended tags showing clear differences
in algorithmic performance between narrow and broad folksonomies.

SUMMARY

Algorithm Name Accuracy Diversity Novelty Runtime Mem.
narrow broad

MPr Most popular tags by resource - - - ++ +
MPu,r Most popular tags by user & resource ++ +
CF User-based Collaborative Filtering +
LDA Latent Dirichlet Allocation - ++ - -
PITF Pairwise Interaction Tensor Factorization - + ++ + - ++
FR FolkRank + ++
GIRPTM Temporal tag usage patterns and MPr + + ++ +
BLLac BLL equation with context associations + - ++ +
BLLac+MPr Mixture of BLLac and MPr ++ ++ +
3LT+MPr Time-dependent 3Layers and MPr ++ ++ - -

Table 2: Summary of the performance of the algorithms showing that providing helpful tag
recommendations in real-world folksonomies greatly depends on the given user needs.
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