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ABSTRACT
My PhD project focuses on the suggestion of information
categories in exploratory search in a geographical domain. Ge-
ographical maps may challenge the user in the exploration of
possibly complex information spaces, making difficult to find
all the relevant data for the completion of her/his search task. I
propose different models for concepts suggestion which, given
a search query, allow the creation of clusters of categories
useful for query expansion as a "you might be interested in"
function. The training of these models is done by exploiting
different types of information: search sessions, users’ prefer-
ences and social data coming from Twitter.
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•Information systems → Information retrieval; Query log
analysis; Query suggestion; Query reformulation;
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INTRODUCTION
Exploring large datasets can be challenging for users especially
when no support for the information navigation is provided by
the system. Information search often happens in an "anoma-
lous knowledge status" [3] and the modality of expression and
the conceptualization adopted by the system can differ from
the user’s one. To address these issues, some systems offer
different schemes for browsing data categories, such as lists
or hierarchies. Sometimes the user deals with the exploration
of complex information spaces organized as categories. Thus,
users are often exposed to a possibly difficult selection task of
the concepts presented. My PhD project focuses on the defi-
nition of different suggestion models for exploratory search
in a geographical context. Exploratory search is affected by
the above issues because the users’ information goals are ill-
defined; see [7]. I aim to provide users with small clusters
of concepts that have the meaning of the suggestion function
"you might be also interested in". This may help the explo-
ration of categories belonging to complex information spaces
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and suggest information related to users’ search task.
I aim at answering the following research questions:

H1: Is it possible to exploit frequently co-occurring concepts
in a search session to suggest clusters of concepts relevant to
the exploration of complex geographical information spaces?

H2: Is it possible to extract from Twitter local common in-
terests of a specific geographical area to suggest clusters of
concepts relevant for the user’s search task?

H3: Is it possible to personalize the suggestion of clusters of
concepts taking into account the user’s specific information
needs extracted from her/his user model?

In order to answer these questions, I am developing different
concepts suggestion models that propose the user a set of
possible relevant data categories starting from the queries that
he or she has already submitted. The suggested categories
are complementary to the concepts that the user has focused
on. They are suggested by exploiting different sources of data
using different strategies.

RELATED WORK
My PhD project starts from the development of a textual search
query interpretation model at a conceptual level. It leverages
ontology and linguistic information, following an associative
information retrieval model. However, the main focus of my
project is the creation of different concepts suggestion models.
They are based on the observation of concepts co-occurrence in
search sessions, on the examination of population interests in
Twitter in a geographical area, and on the creation of user mod-
els that represent the specific user’s interests within a search
session. My work differs from [6] because I aim at finding con-
cept co-occurrence in search sessions, while they observe term
co-occurrence for query expansion. Some works on informa-
tion filtering and on recommender systems acquire relations
among information items observing the users’ behavior. For
instance, Google Knowledge Graph (https://goo.gl/c56X3D)
gather relations among facts, concepts, and items starting from
their co-occurrences in queries. Those works are complemen-
tary to my PhD project. The main difference is that I employ
a knowledge graph to predict further concepts that the user
might be interested in, i.e., I aim to suggest topics, instead of
recommending individual items.

METHODOLOGY AND SUGGESTION MODELS
I defined the different models starting from the analysis of
search sessions from the AOL query log1. Since the goal of
1 https://archive.org/details/AOL_search_data_leak_2006



my work is the development of an intelligent search support
function for Geographical Information Systems, I chose for
the experiments an example system, i.e., OnToMap [2, 1]. I
pre-processed the AOL search log to work on a smaller dataset
composed of search sessions relevant to the geographical in-
formation provided by OnToMap. I selected those including at
least one query that refers to the concepts of the OnToMap on-
tology. The ultimate goal of my work is to train different query
expansion models suitable for improving information search
in OnToMap. The clusters of concepts used as suggestions are
created in two steps: (1) First, the creation of a concepts co-
occurrence graph in which each node represents a concept and
the edges weight reflects the strength of concept co-occurrence
in search sessions, or in Twitter (it depends on the model). (2)
Secondly, the application of the COPRA [5] community detec-
tion algorithm to the co-occurrence graph. COPRA works on
weighted graphs and detects overlapping communities. Each
community represents a cluster of concepts used as sugges-
tions, while a concept can belong to different clusters at the
same time. This supports capturing the fact that different ses-
sions can have different sets of common concepts. Moreover,
it is possible to suggest different groups of concepts, starting
from the same search queries. In my PhD project, I plan to
create different types of concepts suggestion models. They
differ from each other by the data source used for the graph
creation and from the strategies used to select clusters for
query expansion.

Session-based Suggestion of Topics
The concepts co-occurrence graph is created from the analysis
of search sessions in the AOL query log and is described in [8].
After the extraction of clusters of concepts from the graph, I
analyzed different strategies for the clusters’ selection starting
from the first query submitted in each search session. Specif-
ically, I investigated three different strategies: (1) Selection
of clusters that contain all the concepts referred in the first
search query. (2) Selection of clusters that contain at least
one concept referred in the first search query. (3) Selection
of the best matching cluster with respects to the first query of
the search session. The results show that these suggestions
strategies have the same accuracy (F1 score) but they differ
in precision, or recall, respectively. Thus, depending on the
priority of precision with respect to recall, it might be useful
to select a specific strategy for suggestions. See [8] for details.

Personalized Suggestion of Topics
Starting from the strategies described in the above section, it
could be interesting to analyze if the introduction of ontology-
based user models [4] can improve the strategies’ accuracy and
can better reflect users’ information needs. User models try to
capture the specific interests of a user and their combination
with the general interests of the population might improve the
suggestion of more suitable clusters. It is also important to
investigate how to tune the temporal span for the generation
of the user models.

Suggestion of Topics Exploiting Social Data
Another part of my PhD project concerns the creation of the co-
occurrence graph leveraging Twitter data grouped by user in a

particular geographical area. In this case, the co-occurrence
graph represents the social interests of the population and
this information can be used for the construction of a social
suggestion model. Starting from the first search query of
a search session of AOL query log, the model suggests the
clusters built using a social layer of the information.

CONCLUSIONS
I presented different concepts suggestion models helpful to
support query expansion during exploratory search in a geo-
graphical context. The evaluation of the first model on the
AOL log provided satisfactory results about its concept predic-
tion accuracy. I plan an evaluation of the other two models,
based on the analysis of search queries (and sessions) of the
AOL query log and Twitter data useful for the construction
of the clusters described in Section 3.3. In particular, I will
evaluate whether the clusters represent the search sessions
performed by the users in the AOL log. I also plan some ex-
perimentations with real users in order to check whether they
explore the suggested concepts. Finally, I plan to combine
the different models in order to evaluate whether the accuracy
might improve and the models can better support users in the
exploration of geographical information space. This work is
funded by project MIMOSA (MultIModal Ontology-driven
query system for the heterogeneous data of a SmArtcity, “Pro-
getto di Ateneo Torino_call2014_L2_157”, 2015-17) and by
"Ricerca Autofinanziata"of the University of Turin.
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