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Abstract. In this paper, we present GTE-Cluster an online temporal search
interface which consistently allows searching for topics in a temporal
perspective by clustering relevant temporal Web search results. GTE-Cluster is
designed to improve user experience by augmenting document relevance with
temporal relevance. The rationale is that offering the user a comprehensive
temporal perspective of a topic is intuitively more informative than retrieving a
result that only contains topical information. Our system does not pose any
constraint in terms of language or domain, thus users can issue queries in any
language ranging from business, cultural, political to musical perspective, to
cite just a few. The ability to exploit this information in a temporal manner can
be, from a user perspective, potentially useful for several tasks, including user
query understanding or temporal clustering.
Keywords: Temporal Information Retrieval, Temporal Clustering, Implicit
Temporal Queries

1 Introduction
In recent years, a large number of temporal applications have been developed, mostly
concerning Web archives (e.g. Internet Archive [1]), temporal taggers (e.g.
HeidelTime [10]), temporal and spatial knowledge bases (e.g. Yago2 [5]), new forms
of visualizing temporal data (e.g. SIMILE Timeline Visualization1), applications to
track how topics evolve over time (e.g. Time Explorer [7], Google nGram viewer [8]),
but also commercial services like recordedfuture.com
Despite a clear improvement of search and retrieval temporal related applications,
current search engines are still mostly unaware of the temporal dimension. Indeed, in
most cases, systems are limited to offer the user the chance to restrict the search to a
particular time period or to simply ask him to explicitly specify a time span. If the
user is not explicit in his search intents (e.g. “los angeles earthquakes”) search
engines may likely fail to present an overall historic perspective of the topic. Most
search engines also provide query auto-completion suggestions to users after they
start typing their query in the search box, but usually lack to include suggestions of
temporal nature [1]. Similar problems can be observed for query re-formulation
suggestions which are shown to the users after they submit their initial query. In both
cases, query suggestions rely on past popularity of matching queries thus depending
1
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on the user’s own knowledge and on the fact that some versions of the query have
already been issued. While this works rather well for text suggestions it may cause
some problems in case of temporal ones due to the fact that users are usually silent
when it comes to explicitly express their temporal intents [9]. They are also largely
unaware of the temporal dimension when the query is topically and temporally
ambiguous (e.g. “Madagascar”). They may be able to detect the different facets of the
query (country and movie), but remain alien of the fact that each one may have a
different temporal nature.
The examples laid out above show that an end-to-end temporal retrieval system
that consistently exploits temporal information is still to be seen. Such a retrieval
system would be able to offer the user a temporal overview of the query and to
provide information on its various temporal dimensions. But, it should also be able to
only present the most relevant dates thus helping to improve the user satisfaction
while meeting his information needs. For example, when querying “margaret
thatcher”, it would be interesting to have a few separate clusters (e.g. {1925, 1979,
1990, 2013}) highlighting the most important time periods (birth date, prime-minister
period and death date) of this well-known British prime-minister.
This paper presents the GTE-Cluster temporal search interface which implements
a flat temporal clustering model that groups documents at the year level. Our method
is based on (1) the identification of relevant temporal expressions extracted from Web
snippets and (2) a clustering methodology, where documents are grouped into the
same cluster if they share a common year. The resulting clusters directly reflect
groups of individual years that show a high connectivity to the text query. One such
presentation of the results enables users to have a quick overview of a topic, without
the need to go through an extensive list of results. As a result of our research, we
publicly provide an online demo, which allows the execution of different kinds of
queries, such as business (e.g. “iPad”), cultural (e.g. “avatar movie”), musical (e.g.
“Radiohead”) or natural disaster ones (e.g. “Haiti earthquake”). Although the main
motivation of our work is focused on queries with temporal nature, the implemented
prototypes allow the execution of any query including non-temporal ones.

2 System Overview
GTE-Cluster consists of five modules: Web search, Web snippet representation,
temporal similarity, date filtering and temporal clustering. The demo interface
receives a query from the user, fetches related Web snippets from a given search
engine and applies text processing to all Web snippets. This processing task involves
selecting the most relevant words/multiwords and collecting the candidate years in
each Web snippet. Each candidate year is then given a temporal similarity value to the
query computed by the GTE metric [3] in the temporal similarity module. We then
apply a classification strategy in the date filtering module, to determine whether the
candidate years are actually relevant or not to the query. Non-relevant ones will be
simply discarded by the system. Each snippet is then clustered according to its
associated years on the assumption that two snippets are temporally similar if they are
highly related to the same set of dates. Since any Web snippet can contain several
different relevant years, overlapping is allowed. The final set of clusters consists of m
entities, where m is the number of relevant years. The temporally tagged m clusters

are then sorted in ascending order. One of the advantages of our clustering model is
that instead of considering all the temporal expressions as equally relevant as in [1],
we determine which ones are more relevant to the user text query. One consequence
of this is a direct impact on the quality of the retrieved clusters, as non-relevant or
wrong dates are discarded. An evaluation of our approach using several performance
metrics, a comparison against a well-known open-source Web snippet clustering
engine and a user study demonstrates that GTE-Cluster improves the effectiveness of
current approaches. Detailed results of our algorithm are available in [3,4].

3 Demo
The results of our research can be graphically explored by a demo search interface
(http://wia.info.unicaen.fr/GTEAspNetFlatTempCluster_Server)
made
publicly
available for research purposes and a video2. The implemented version is designed to
demonstrate the current state of the demo, thus concerns of design nature where not
taken into account. GTE-Cluster is designed to help users searching for information of
a given topic through time without any temporal constraint. We rely on Bing Search
API3 with the en-US language parameter to retrieve 50 results per query. The
proposed solution is computationally efficient and can easily be tested online (limited
to 5000 queries per month). In response to a query submitted in a search box, GTECluster displays a set of clusters generated on the fly, which can be instantly used for
interactive browsing purposes. We offer two types of retrieval: one that returns only
the relevant clusters (marked in blue) and one that combines relevant clusters with
non-relevant ones (marked in red). Each cluster is assigned a temporal similarity
value reflecting its similarity with the user query. This allows users to not only have
an overall perspective of the relevance of the results, but also to evaluate the systems’
effectiveness regarding decisions about the relevance of a temporal cluster. An
illustration of the interface is provided in Fig. 1 for the query “avatar movie”.

Fig. 1. GTE-Cluster interface for the query “avatar movie”.
The values in front of the cluster reflect the similarity value computed by the GTE
similarity measure. Note that clusters with a similarity value < 0.35 are considered
non-relevant. In contrast, relevant clusters are marked in blue. It is worth noting that
our algorithm is capable of detecting as non-relevant the clusters labeled as 1430,
while detecting the most relevant ones, i.e., 2009, 2010 and 2016.
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4 Conclusion and Future Work
In this paper, we presented GTE-Cluster a temporal search interface that focuses on
disambiguating a text query with respect to its temporal purpose(s). We proposed a
strategy for temporal clustering of Web search results, where snippets are clustered by
year. We believe that the introduction of the temporal dimension will help to mitigate
the limitations that users experience when their information needs include topics of a
temporal nature. This is our first version approach to flat temporal clustering of search
results. While we already achieved an initial stage of flat clustering by time, our
proposal still lacks an approach focused on topics. We are aware that our solution is,
from a clustering point of view, a straightforward algorithm. In spite of that, we
believe this can open up the debate and create opportunities for future research
improvements. As future research, we aim to provide an effective clustering algorithm
that clusters and ranks snippets, both based on their temporal and conceptual
proximities. A future approach should also consider a more elaborated mechanism in
terms of ranking by applying an inter-cluster and an intra-cluster solution. This will
enable to reduce the user’s effort thus avoiding the need to go through all the clusters
and snippets to find the most relevant one. Finally, we may use the similarity value
associated to each cluster to offer an ordered set of temporal query suggestions. It
would also be useful to consider re-formulations of the initial query for each
identified time period as different terms may be associated to different years.
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