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Abstract

Recently, there has been renewed interest in interactive search and recommender systems through
the development of systems that ask clarifying questions (CQs) to users to better understand their
information needs. Although the significance and effectiveness of CQs have been recongnized,
research on modelling CQs to improve search and recommender systems is limited, compared to
traditional search and recommender systems. Also, understanding users’ willingness or ability
to answer these CQs, and the extent to which CQs impact users’ behavior and their ability to
identify relevant information remains relatively unexplored.
The work in this thesis provides a series of models and online user studies for search and
recommender systems that construct and use CQs. In the first part of the thesis, we focus on CQbased search and recommendation algorithms. We first propose a novel CQ-based document search
algorithm, Sequential Bayesian Search based method for Technology-Assisted Review (SBSTAR)
and its extension, to efficiently retrieve the last few, but significant, relevant documents [Zou
et al., 2018; Zou and Kanoulas, 2020]. The algorithm sequentially selects and directly asks CQs
to users about the presence or absence of an entity in the missing relevant documents. Next, we
propose a novel CQ-based product search algorithm, Question-based Sequential Bayesian Product
Search (QSBPS), to effectively locate products that users are looking for [Zou and Kanoulas,
2019]. The model is based on a duet learning framework that learns product relevance and the
reward of the potential CQ to be asked to the user. Furthermore, we propose a novel CQ-based
recommendation algorithm, Question-based recommendation (Qrec), to assist users to find items
interactively [Zou et al., 2020a]. The model is first trained offline by a novel matrix factorization
algorithm, and then iteratively updates the user and item latent factors online based on the user’s
answers. We experimentally test the performance of the proposed models and demonstrate that
they outperform state-of-the-art baselines.
In the second part of the thesis, we focus on the evaluation of CQ-based search and recommendation. We first conduct an online user study by deploying a CQ-based system in the domain of
online retail, to understand to what extent users can answer CQs. We explore the user willingness,
ability, and user perception to provide answers to CQs [Zou et al., 2020b]. Next, we conduct a
large user study on web search to understand the impact of CQ interactions on user search behavior and satisfaction, and how users interact with different levels of quality of CQs under different
user perceptions and conditions.
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