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ABSTRACT
Navigation in an information space is a natural way to explore
and discover its content. Information systems on the Web like
digital encyclopedias (e.g., Wikipedia) are interested in providing
good navigational support to their users. To that end, navigation
models can be useful for estimating the general navigability of an
information space and for understanding how users interact with it.
Such models can also be applied to identify problems faced by the
users during navigation and to improve user interfaces.

Studying navigation on the Web is a challenging task that has
a long tradition in our scientific community. Based on large stud-
ies, researchers have made significant steps towards understanding
navigational user behavior on the Web identifying general usage pat-
terns, regularities, and strategies users apply during navigation. The
seminal information foraging theory has been developed suggesting
that people follow links by constantly estimating their quality in
terms of information value and cost associated with obtaining that
value by interacting with the environment. Furthermore, models
describing the network structure of the Web like the bow tie model,
and the small world models have been introduced. These models
contributed valuable insights towards characterizing the underlying
network topology on which the users operate and the extent to which
it allows efficient navigation. In the context of information networks,
researchers have successfully modeled user navigation resorting to
Markov chains and to decentralized search. With respect to the
users’ navigational behavior and their click activities to traverse a
link, researchers have found a valuable source of information in
the log files of Web servers. Click data has also been collected by
letting humans play navigational games on Wikipedia. With this
data, researchers tested different navigational hypotheses; for ex-
ample, (i) if humans tend to navigate between semantically similar
articles, (ii) if they experience a trade-off between following links
leading towards semantically similar articles and following links
leading towards possibly well-connected articles. For navigation
with a particular target in mind, users are found to be greedy with
respect to the next click if they are confident to be on the right path,
whereas they tend to explore the information network at random if
they feel insecure or lost and have no intuition about the next click.
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Although these research lines have advanced our understanding
of navigational user behavior in information networks, for the goal
of the proposed thesis—modeling navigation—related work does
not address and cover the following questions: (i) What is the
relationship between the user’s awareness regarding the structure
and the topology of the information network and the efficiency of
navigation, i.e., modeled as decentralized search and (ii) How do
users interact with the content to explore and discover it, i.e., are
there some specific links that are especially appealing and what are
their characteristics? My research focuses on modeling navigation
in an information space represented as an information network.
Regarding the first question, I introduce and apply partially informed
decentralized search to model the extent to which a user is exposed
to the network structure of the information space and can make
informed decisions about her next step towards exploring the content
[1]. I test different hypotheses regarding the type and the amount of
network structural information used to model navigation. My results
show that only a small amount of knowledge about the network
structure is sufficient for efficient navigation.

For the second question, I study large-scale click data from the
English version of Wikipedia. I observe a focus of the users’ atten-
tion towards specific links. With this part of the proposal, I want
to shed light on a different aspect of navigation and concentrate
on the question why some links are more successful than others.
In particular, I study the relationship between the link properties
and the link popularity as measured by transitional click data. To
that end, I formulate navigational hypotheses based on different
link features, i.e., network features, semantic features and visual
features [2, 3]. The plausibility of these hypotheses is then tested
using a Markov chain-based Bayesian hypothesis testing framework.
Results suggest that Wikipedia users tend to select links located at
the top of the page. Furthermore, users are tempted to select links
leading towards the periphery of the Wikipedia network.

To conclude, I believe that the won insights may have impact
on system design decisions, i.e, existing guidelines for Wikipedia
contributors can be adapted to better reflect the usage of the system.
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