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Abstract—Currently many webshops rely on a fixed list of
product facets to help users find the products of interest. Such
a solution suffers from two problems: (1) it is difficult to devise
a fixed list of facets that would satisfy all user interests, and (2)
the top facets could become obsolete when all product results
have these facets. To address these two problems we propose
a novel algorithm for dynamic ordering of the product facets
based on the query results. This algorithm relies on measures
such as specificity and dispersion for qualitative and quantitative
facets, respectively, to rank the properties associated with these
facets so that users are able to find the products of interest
with a minimum number of drill-down steps. Using a large-scale
simulation study and a user-based evaluation, we show that our
algorithm outperforms the expert-based fixed facets approach,
a greedy baseline, and a state-of-the-art entropy-based solution.
This paper is an extended abstract of our previous work [1].
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I. INTRODUCTION

Many of the current Web shops that use faceted search have a
manual, ‘expert-based’ selection procedure for displaying prod-
uct facets. However, manually ordering these facets requires a
significant amount of work. In addition, such approaches fail
to consider that after each query the resulting set of products
changes, and thus the previously fixed ordering of facets might
not be that relevant anymore. Therefore, it is highly unlikely
that the fixed set of facets will be optimal for the duration of
the user search session.

In order to address the previously identified issues we
propose an approach for dynamic facet ordering for Web shops.
Our solution ranks the properties associated to facets (a property
has many underlying facets, e.g., the property ‘Featured Brands’
has facets ‘Samsung’, ‘Motorola’, ‘Nokia’, etc.) by means of
specificity measures for qualitative properties (e.g., ‘Color’
property) and dispersion measures for quantitative properties
(e.g., ‘Price’) so that the most discriminative properties are
shown on top of the facet list.

As part of our solution, we devise an algorithm that ranks
properties by their importance and also sorts the facets within
each property. For property ordering, we identify specific
properties whose facets match many products (i.e., with a high
impurity) or have a high degree of dispersion. The specificity
of these aspects is weighted so that facets that match many
products should be ranked higher compared to facets that match
only a few products. The facets are ordered, per property,
descendingly based on the number of products that have these
facets.

II. RELATED WORK

Many of the recent studies [2], [3] do not differentiate
between qualitative and quantitative properties, thus failing
to consider the specificity of ratio scale data. Furthermore,
some of the existing solutions are not able to cope with the
e-commerce domain, where queries are Boolean and thus there
is no ranking of products with respect to a query [2]. Also e-
commerce queries have a conjunctive semantics for properties
and disjunctive semantics for facets, something that none of
the previous works considered.

In the proposed solution we consider Boolean queries that
use a conjunction of properties, and disjunctions of facets,
as typically encountered in e-commerce systems. We also
propose the use of a dispersion measure to properly deal
with quantitative properties, along with a property weighting
based on the popularity of facets in products, to cater for
property popularity and missing values. In addition, differently
from the existing solutions, we perform both a large-scale
simulation study and a user-based evaluation, demonstrating the
superiority of our approach over a state-of-the-art solution [3]
for e-commerce and two baselines.



III. FACET OPTIMIZATION ALGORITHM

Figure 1 shows the main flow in a user search session in our
approach. The user may not know the name of the product it is
looking for, but knows the characteristics of the desired product.
At the beginning, the user is presented with the complete set
of products available in the Web shop. Our solution computes
the property and the facet scores in parallel, after which the
user is presented an ordered list of properties and, per property,
an ordered list of facets. If the result set is too large, the
user performs a drill-down (by selecting additional properties
and their corresponding facets) and thus the query is updated
triggering a new search iteration. If the result set is small
enough, the user scans the returned products. If the desired
product is not found, the user performs a roll-up (deselecting
properties or selecting additional facets) and thus the query is
updated again, triggering a new iteration. On the other hand,
if the product is found, the search session ends.
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Fig. 1. Activity diagram describing the main flow of a search session.

Figure 2 shows the steps taken to compute the property score
(one of the steps in Figure 1). If the property is a qualitative
property, our approach computes the disjoint facet count for this
property. Using the disjoint facet count a temporary property
score (as a measure of specificity) is computed based on the
Gini impurity measure. If the property is a quantitative one,
in order to exploit the ratio scale of this data, we compute
the Gini coefficient, which represents the temporary property
score (as a measure of dispersion). The temporary scores are
weighted based on the property popularity among products to
favor properties that have facets spread among many products
and to better cope with missing facets in the dataset. At the
end, the properties are sorted in the descending order of their
scores. The facets associated to a property are sorted in the
descending order of facet scores computed as the number of
products associated to a facet (one of the steps in Figure 1).
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Fig. 2. Activity diagram describing the property score computation.

IV. EVALUATION

For our experiments, we have gathered data from Tweakers
Pricewatch [4]. The complete catalog contains 794 mobile
phones, 53 properties, and 1,816 facets, from which 348
are qualitative and 1,468 are quantitative. We performed a
large-scale simulation study based on 3 drill-down models
(Least Scanning, Best Facet, and Combined Model), 4 ordering
schemes (Expert-based, Greedy Count, Kim et al., and our
approach), 794 target products, and 50 repetitions for the
Combined Model. Our approach performs better in terms of
number of clicks, has the lowest number of roll-ups, and the
highest percentage of successful sessions.

In addition to the simulation study, we also performed an
experiment with 27 real users that were given 10 tasks to
find products that match given product descriptions. Each user
performed half of the experiments with our system and half
of the experiments with the expert-based fixed facets system.
Again the experiments show that the users need less clicks to
find the desired product using our system.

V. CONCLUSION

In this work we have presented an approach to automatically
and dynamically order properties and their facets in e-commerce
to help users quickly find the desired products. As future work
we plan to extend our solution by accounting for the property
and facet popularity with respect to users.
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