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Abstract. We present a recommender system that suggests geo-located
text tags by using linguistic information extracted from Linked Data sets
available on the Web. The recommender system performs tag matching
by measuring the semantic similarity of natural language texts. Our ap-
proach evaluates similarity using a technique that compares sentences
taking into account their grammatical structure.

1 Introduction

Presently, large RDF data sets are available, which offer a large amount of
machine-processable information for a wide range of applications. In October
2007, the Linked Open Data (LOD) data sets consisted of over two billion RDF
triples, interlinked by over two million RDF links. By September 2011 this had
grown to 31 billion RDF triples, interlinked by around 504 million RDF links [4].
In spite of its success, the Semantic Web may contain several poor quality data
and numerous unsolved data management problems, related both to the concept
as well as the implementation [2,6]. Several dictionaries and Thesauri have also
been recently published in RDF format, for instance WordNet and Wiktionary.

We have designed a social application that allows end-users to retrieve geo-
tagged text snippets which are semantically related to natural language queries.
To achieve this goal we exploit the above mentioned Linked Data sets. As a first
step, we to compare English words and establish a similarity measure using the
properties extracted from the Linked Data resources. With such word similarity
measure at hand, we use it as a building block to compare whole text snippets.
Sentences are compared by considering their syntactic structure, so as to capture
their semantics at a somewhat detailed level.

In this paper we describe themain features of our first prototype offering seman-
tic search of natural language text tags. In our system, the user is able to submit
geo-tagged text snippets, describing anything related to the location, by a mobile
application; the application stores the tags, sharing them with other users. A user
can query the system using a natural language text snippet, in order to retrieve se-
mantically related, as well as geographically close, tags submitted by other users.
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2 Background and Related Work

Linked Data is a way of publishing and interlinking web data using standard
web technologies such as RDF and URIs. The Linked Data initiative aims also
at gathering resources to which semantic meaning can be attached, as well as an
interlinked structure that connects resources [1].

The amount of available data is nowadays extremely large, hence the neces-
sity of systems that aid users to find relevant information. Functionalities such
as flexible querying [12,7] or recommendation systems [11,3] do aid users in
searching Linked Data. Flexible querying helps the user to retrieve information
without knowing the structure of the underlying RDF dataset. Recommender
systems are widely used to predict preferences of the user, usually related to a
certain domain.

As of today, the corpus-based approach is the most used technique for se-
mantic text similarity [8,14]. In such an approach, word similarity is computing
by counting the frequency of occurrences of two words in a document. This ap-
proach relies on the number of documents, and the accuracy increases as the
number of documents increases [14].

An example of a recommender system is aided by the analysis of natural
languages is [5].

3 Techniques

Our recommender system relies on the word semantic similarity and sentence sim-
ilarity to retrieve semantically related text snippets. In this section we briefly ex-
plain how we address new efficient approaches that cope this limitations, leverag-
ing the widespread information underlying the Linked Open Data (LOD) cloud.

Word-to-word Semantic Similarity. To date, the corpus-based approach is
the most used technique to retrieve word-to-word semantic similarity. The corpus-
based word similarity uses a large set of documents to compute the semantic of
terms and can be very accurate [8]. Despite its effectiveness, the corpus-based ap-
proach requires a large number of samples of written and spoken language from a
wide range of contexts (i.e., hugememory space in real world applications) so as to
compute adequately accurate results. Also, it is difficult to create statistical unbi-
ased samples that are representative of a language, thus once the corpus is created
it cannot be updated, for instance, according to the fast and dynamic progression
of the urban language [9].

Our aim is to evaluate word-by-word semantic similarity by querying Linked
Data sets, thus retrieving accurate and up-to-date information, exploiting the
vast amount of semi-structured data in the LOD cloud.

As a first step, we have designed a distance-based method over the RDF triples
in Wordnet, which is a large lexical database of English. Nouns, verbs, adjec-
tives and adverbs are grouped into sets of cognitive synonyms (synsets), each
expressing a distinct concept. Synsets are interlinked by means of conceptual-
semantic and lexical relations (e.g., Synonym, Antonym, Hypernym). To quantify
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Word 1 Word 2 Similarity Word 1 Word 2 Similarity

sea water 0.142 rock stone 0.6433
sea ocean 0.6 woman girl 0.6165
arm leg 0.1295 man woman -0.8133
arm hand 0.619 window wall 0.1323
chest body 0.0342 window door 0.0343
arm body 0.5908 rescue save 0.6247
print printer 0.734 place square 0.0343
first last -0.7251 feel sense 0.6284
first position 0.1210 red blue 0.1323

student teacher 0.0972 black white -0.7693
teach teacher 0.7346 recall remember 0.6419
class room 0.1246 hiccup cough 0.1323
similar twin 0.1323 forget remember -0.9124
tinkle sparkle 0.153 end finish 0.6117
estate property 0.622 rust iron 0.0448

Fig. 1. Word similarity: first experiments

the similarity between two words, we assign to the relevant predicates of Word-
Net a value between -1 and 1, where -1 indicates that the connected words are
opposite and 1 indicates that the words are equivalent. If two words are not
directly connected we navigate the RDF dataset as a graph in order to find
paths that connect words, and the similarity is given by the weighted sum of the
product of all weights in each path.

Structured Sentence Similarity Matching. The semantic word similarity
measure above sketched is used as a subroutine to compare text snippets and
sentences. To evaluate the semantic similarity between two sentences our system
analyses the syntactic and grammatical structure of the sentences. According to
this method, the system generate the sentence-to-sentence similarity and com-
pares the sentences between two text snippets to compute the semantic similarity
of full tags, which may contain more than just one sentence.

The system parses the text snippets, and represents them as RDF trees.
Roughly speaking, to compute the similarity between two sentences, we com-
pare their trees and match the lexical components (nodes); for instance, the
Subject of the first sentence with the Subject of the second, and so forth. Then
we compare the subtrees of each element recursively. When the algorithm reaches
the leaves of the tree (i.e. not a grammatical component but a single term) it
calls the word similarity procedure above explained.

4 First Experiments and Discussion

We show in Figure 1 some preliminary results on the word-to-word similar-
ity algorithm previously described. What we have achieved depends heavily on
how WordNet is accurate in terms of connections between terms; moreover, the
weights of the algorithm are set to “reasonable” values, but they will be learned
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Query: “A tall guy is walking around Oxford Street” Similarity

Hot guy on train and I look like death from running around oxford
street

0.49024059

some guy with a megaphone was saying random stuff on oxford street
today, spoke the truth real talk!

0.47607129

When a guy barks at you on Oxford Street #standard 0.44464286

On Oxford Street there is a Starbucks guy giving out free coffee! And
who said Wednesdays can’t be exciting #coffeefix

0.42439007

When your walking down oxford street and a guy barks at you #woof 0.38843864

Fig. 2. Sentence similarity: first experiments

from user feedback in future versions of the system. This said, the initial results
are encouraging as the system, for instance, correctly finds similarity between
rust and iron, or arm and leg.

For the sentence similarity we have used sentences extracted from Twitter via
its APIs. Some results are shown in Figure 2.

Future Work. As future work, we plan to extend our technique in order to
capture the context of words in sentences, and to use it in the ranking. In order to
do so, we envision the use of Semantic Web languages to express more expressive
ontological information. We also plan to make use of a learning algorithm in order
to adjust the similarity computation according to user feeedback.
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