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ABSTRACT

Whether planning a trip or researching medical symptoms,
many complex and exploratory search tasks involve intense
cross referencing of multiple sources. One has to determine
the popularity and trustworthiness of competing options and
avoid missing valuable but less common options. Traditional
search systems leave this task to users, while automatic result
clustering approaches often fail to produce structures coherent
enough to meet these needs. We introduce a novel approach
that builds coherent topical landscapes from search results. By
combining the rich but sparse representations of knowledge
bases with word vector models that are shallow but dense in
coverage, we produce structures more coherent than alternative approaches. We instantiate this in a prototype interactive
system and explore which elements users find useful. Across
three information seeking scenarios, we found that participants valued both the structure and distribution information
provided by our system for complex exploratory searches and,
surprisingly, simple searches as well.
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INTRODUCTION

Foraging and consuming information online has became how
many people make sense of the world today, using search engines to plan a trip to a new city, figure out which university to
attend, or to learn the important topics in a new domain. Unlike simple searches such as finding the address of a restaurant
or checking the weather, these more complex and exploratory
searches require significant amounts of learning and synthesis across multiple websites. Planning a trip or researching
medical symptoms often deals with scenarios where the user
is unfamiliar with the domain of interest, unsure about what
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information is needed to achieve their goals, and have difficulties figuring out the right queries to find such information
[33].
Consider an example of an exploratory search such as looking
for the best day trips from Barcelona. Searching for this online
returns a set of web pages primarily composed of lists of day
trip destinations. These range from the popular beach town of
Sitges to the less well known market town of Vic. However,
looking at any single page raises a number of potential issues.
A reader might want to know the relative popularity of each option: while Sitges appears many different sources, Vic appears
in only a few, despite being given approximately equal weight
on a top search result.1 Conversely, a page may be missing
a popularly cited option such as Sitges and the reader would
have no indication they might be missing out. Providing an
overview of the range of options could also expose interesting
options in the long tail that could be relevant to certain readers,
despite not appearing in the top few results (e.g., a Utopian
textile mill’s church designed by Gaudi, Colònia Güell).
To understand the prevalence of this problem, we conducted a
pilot survey with 103 participants from Amazon Mechanical
Turk (age between 20 and 63, M=36, SD=12, 60% male and
40% female, mostly from the US), focusing on their experiences when conducting complex exploratory searches. Around
half of the participants reported having conducted more than
four exploratory search tasks in the past two weeks, in which
17% reported having conducted more than ten tasks. Our
results reaffirm that when conducting exploratory searches,
people read from multiple information sources to make sure
they do not miss something important (84%), look for more
information about a topic from other webpages in the same
search result (84%), verify previously seen but uncertain information using multiple sources (88%), and get a sense of
what’s popular or important in the search results (76%). At
the same time, many also found conducting complex searches
can be stressful (60%), and that they often end up with more
browser tabs than they can manage efficiently (67%). These
findings are consistent with previous findings that shows that
up to 33% of this time is related to complex exploratory search
tasks [33, 24, 43].
Despite their importance and ubiquity, the activities described
above are poorly supported by modern approaches. Recent
advances in search interfaces have optimized for providing
information as quickly as possible, such as knowledge cards
1 LonelyPlanet - Top 10 day trips out of Barcelona,
https://www.lonelyplanet.com/spain/barcelona/travel-tips-andarticles/top-ten-day-trips-out-of-barcelona

