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a b s t r a c t 

Thanks to the recent spread of the Linked Open Data (LOD) initiative, a huge amount of 

machine-readable knowledge encoded as RDF statements is today available in the so-called 

LOD cloud . Accordingly, a big effort is now spent to investigate to what extent such in- 

formation can be exploited to develop new knowledge-based services or to improve the 

effectiveness of knowledge-intensive platforms as Recommender Systems (RS). 

To this end, in this article we study the impact of the exogenous knowledge coming from 

the LOD cloud on the overall performance of a graph-based recommendation framework. 

Specifically, we propose a methodology to automatically feed a graph-based RS with fea- 

tures gathered from the LOD cloud and we analyze the impact of several widespread fea- 

ture selection techniques in such recommendation settings. 

The experimental evaluation, performed on three state-of-the-art datasets, provided sev- 

eral outcomes: first, information extracted from the LOD cloud can significantly improve 

the performance of a graph-based RS. Next, experiments showed a clear correlation be- 

tween the choice of the feature selection technique and the ability of the algorithm to 

maximize specific evaluation metrics, as accuracy or diversity of the recommendations. 

Moreover, our graph-based algorithm fed with LOD-based features was able to overcome 

several baselines, as collaborative filtering and matrix factorization. 

© 2016 Elsevier Ltd. All rights reserved. 

1. Introduction 

In 2007, the Linked Open Data project ( Bizer, 2009 ) was launched to stimulate researchers and organizations publishing 

their data in RDF 1 format and adopting shared vocabularies, in order to express an agreed semantics and interlink the data 

to each other. Nine years later, 150 billions 2 of RDF triples and almost 10,0 0 0 linked datasets are available on the Web, thus 

representing a rapidly growing piece of the big data puzzle ( Manyika et al., 2011 ). 

These interconnected RDF statements form a huge decentralized knowledge base, called Linked Open Data (LOD) cloud 

(see Fig. 1 ). The LOD cloud covers many topical domains, ranging from government and geographical data to structured 
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Fig. 1. The core of the Linked Open Data Cloud. 

Fig. 2. A (tiny) portion of the properties describing the movie “The Matrix”. 

information about media (movies, books, etc.) and life sciences. The typical entry point to these data is DBpedia ( Auer et al., 

2007 ), the RDF mapping of Wikipedia which is commonly considered as the nucleus of the emerging Web of Data . 

Due to the enormous availability of such machine-readable knowledge, a big effort is now spent to investigate whether 

and how knowledge-intensive services and applications, as Recommender Systems (RS) ( Kantor, Rokach, Ricci, & Shapira, 

2011 ), may benefit of this plethora of data. By considering a typical pipeline carried out by a RS, a very straightforward use 

of the information encoded in the LOD cloud regards the enrichment of the representation of the items to be recommended 

as well as of the preferences of the target user . For example, the movie The Matrix is described in the LOD cloud by means of 

a huge set of properties (see Fig. 2 ). 

Clearly, some of the properties (as the director of the movie, the year or the composer ) are quite trivial, but many oth- 

ers are very fine-grained and can actually enrich the representation of the items by automatically injecting new and useful 

knowledge. Accordingly, thanks to these novel data points, user preferences and tastes can be better modeled: as an exam- 

ple, it is possible to infer that a user interested in The Matrix may be also interested in Dystopian or Cyberpunk movies. 

Similarly, also recommendation algorithms can be boosted by exploiting the non-trivial connections encoded 

in the LOD cloud. As shown in Fig. 3 , the information encoded in DBpedia allows to discover that both The 

Matrix and The Lost World: Jurassic Park share some unexpected connections: indeed, by just sifting through 

the LOD cloud it emerges that both movies, mapped to the URIs http://dbpedia.org/resource/The_Matrix 

and http://dbpedia.org/resource/The_Lost_World:Jurassic_Park , respectively, share the common feature cate- 

gory:Films_shot_in_Australia , which is encoded through the property dcterms:subject . 
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