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Abstract

Click models are a well-established for modeling user interac-
tions with web interfaces. Previous work has mainly focused
on traditional single-list web search settings; this includes ex-
isting surveys that introduced categorizations based on the
first generation of probabilistic graphical model (PGM) click
models that have become standard. However, these categoriza-
tions have become outdated, as their conceptualizations are
unable to meaningfully compare PGM with neural network
(NN) click models nor generalize to newer interfaces, such as
carousel interfaces. We argue that this outdated view fails to
adequately explain the fundamentals of click model designs,
thus hindering the development of novel click models.

This work reconsiders what should be the fundamental con-
cepts in click model design, grounding them - unlike previous
approaches - in their mathematical properties. We propose
three fundamental key-design choices that explain what sta-
tistical patterns a click model can capture, and thus indirectly,
what user behaviors they can capture. Based on these choices,
we create a novel click model taxonomy that allows a mean-
ingful comparison of all existing click models; this is the first
taxonomy of single-list, grid and carousel click models that
includes PGMs and NNs. Finally, we show how our conceptual-
ization provides a foundation for future click model design by
an example derivation of a novel design for carousel interfaces.

CCS Concepts

« Human-centered computing — User models; « Infor-
mation systems — Search interfaces.
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1 Introduction

Click models. Click models are probabilistic frameworks
that are used to interpret user interactions, helping to infer
relevance signals from real clicks [2, 7, 10, 13, 22, 33, 46, 47].
During the past decade, numerous click models have been de-
veloped, primarily using probabilistic graphical models (PGMs)
[7, 11, 13, 18, 39, 44, 53] or neural networks (NNs) [5, 6]. How-
ever, like most research in information retrieval, previous stud-
ies on click models have mostly focused on traditional web
search with single-list layouts, implicitly assuming user inter-
actions are limited to a single list and ignoring the context and
more complex layout of the system the user is currently using.

Carousel interfaces. In recent years, with the rise of mod-
ern streaming media services such as Netflix and Spotify, the
way recommendations are presented has changed significantly
[3, 16, 49]. Recommendations are no longer only presented as
single vertical lists, but instead multiple horizontally scrollable
(also known as swipeable) lists are simultaneously displayed
to the user in a vertical arrangement , e.g., as shown in Fig-
ure 1. In these so-called carousel interfaces [14, 32, 36], each
list has a title (or topic) that represents its content, such as a
specific type of movie or music, or a personalized category
like Made for You or Recently Played. Carousel interfaces have
become increasingly popular for several reasons, in particular,
their ability to support diverse user needs by presenting mul-
tiple collections of recommendations. The few existing user
studies into carousel interfaces have shown that carousels
may increase perceived diversity and novelty of items when
compared to single lists and grids [20, 41, 42] and choice satis-
faction [41]. Furthermore, simulation experiments have shown
that carousels are more efficient than ranked lists when scan-
ning for items [37].
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