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Abstract

Users interact with digital systems with some underlying tasks in their minds. In our research
scope, a task can be either single or multi-staged. A single-staged task is associated with a
single information need, whereas a multi-staged one is associated with more than one information
needs. An example of a single-staged task is suggesting related papers to an author while they
are writing a section of the research papers. An example of a multi-staged task is planning for
a vacation, where the different underlying information needs could be ‘places to visit’, ‘booking
accommodation’ etc. In the process of accomplishing their task objectives, a user often needs to
interact with an information retrieval (IR) system to address one or more information needs. For
instance, for writing a research paper on a chosen topic, a user needs to look for existing research
work related to the topic.
Traditional IR systems do not take into account a user’s task intent while showing search
results to the user. In our work, we propose a methodology towards developing next generation
IR systems (i.e. proactive IR systems) which seek to anticipate the task intent of a user from their
interactions with digital systems in order to proactively suggest potentially relevant information
sources to assist them to complete their tasks. Specifically speaking, in this PhD, we proposed
an embedding approach that captures the task semantics from the interactions of a user with
a digital system (e.g. laptop, desktop, smartphone etc.). The proposed embedding approach
is then applied for the downstream tasks of providing proactive suggestions in both single and
multi staged scenarios. For the single-staged task, we propose a simulation setup to simulate a
user’s reading and writing interactions in a desktop environment. For the multi-staged task, we
focus on web search sessions where a user can have multiple information needs corresponding to a
search task. We also proposed a reproducible evaluation framework to compare between different
proactive suggestion models.
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