
Information Discovery in
E-commerce

Full text available at: http://dx.doi.org/10.1561/1500000097



Other titles in Foundations and Trends® in Information Retrieval

Fairness in Search Systems
Yi Fang, Ashudeep Singh and Zhiqiang Tao
ISBN: 978-1-63828-498-7

User Simulation for Evaluating Information Access Systems
Krisztian Balog and ChengXiang Zhai
ISBN: 978-1-63828-378-2

Multi-hop Question Answering
Vaibhav Mavi, Anubhav Jangra and Adam Jatowt
ISBN: 978-1-63828-374-4

Conversational Information Seeking
Hamed Zamani, Johanne R. Trippas, Jeff Dalton and Filip Radlinski
ISBN: 978-1-63828-200-6

Perspectives of Neurodiverse Participants in Interactive Information
Retrieval
Laurianne Sitbon, Gerd Berget and Margot Brereton
ISBN: 978-1-63828-202-0

Efficient and Effective Tree-based and Neural Learning to Rank
Sebastian Bruch, Claudio Lucchese and Franco Maria Nardini
ISBN: 978-1-63828-198-6

Full text available at: http://dx.doi.org/10.1561/1500000097



Information Discovery in
E-commerce

Zhaochun Ren
Leiden University

z.ren@liacs.leidenuniv.nl

Xiangnan He
University of Science and Technology of China

xiangnanhe@gmail.com

Dawei Yin
Baidu Inc.

yindawei@acm.com

Maarten de Rijke
University of Amsterdam

m.derijke@uva.nl

Boston — Delft

Full text available at: http://dx.doi.org/10.1561/1500000097



Foundations and Trends® in Information Retrieval

Published, sold and distributed by:
now Publishers Inc.
PO Box 1024
Hanover, MA 02339
United States
Tel. +1-781-985-4510
www.nowpublishers.com
sales@nowpublishers.com

Outside North America:
now Publishers Inc.
PO Box 179
2600 AD Delft
The Netherlands
Tel. +31-6-51115274

The preferred citation for this publication is

Z. Ren et al.. Information Discovery in E-commerce. Foundations and Trends® in 
Information Retrieval, vol. 18, no. 4-5, pp. 417–690, 2024.

ISBN: 978-1-63828-463-5
© 2025 Z. Ren et al.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, 
or transmitted in any form or by any means, mechanical, photocopying, recording or otherwise, 
without prior written permission of the publishers.

Photocopying. In the USA: This journal is registered at the Copyright Clearance Center, Inc., 222 
Rosewood Drive, Danvers, MA 01923. Authorization to photocopy items for internal or personal 
use, or the internal or personal use of specific clients, is granted by now Publishers Inc for users 
registered with the Copyright Clearance Center (CCC). The ‘services’ for users can be found on 
the internet at: www.copyright.com

For those organizations that have been granted a photocopy license, a separate system of payment 
has been arranged. Authorization does not extend to other kinds of copying, such as that for 
general distribution, for advertising or promotional purposes, for creating new collective works, or 
for resale. In the rest of the world: Permission to photocopy must be obtained from the copyright 
owner. Please apply to now Publishers Inc., PO Box 1024, Hanover, MA 02339, USA; Tel. +1 781 
871 0245; www.nowpublishers.com; sales@nowpublishers.com

now Publishers Inc. has an exclusive license to publish this material worldwide. Permission 
to use this content must be obtained from the copyright license holder. Please apply to now 
Publishers, PO Box 179, 2600 AD Delft, The Netherlands, www.nowpublishers.com; e-mail: 
sales@nowpublishers.com

Full text available at: http://dx.doi.org/10.1561/1500000097



Foundations and Trends® in Information Retrieval
Volume 18, Issue 4-5, 2024

Editorial Board

Editors-in-Chief
Pablo Castells
University of Madrid

Falk Scholer
RMIT University

Editors

Shane Culpepper
RMIT University

Michael D. Ekstrand
Drexel University

Lorraine Goeuriot
Université Grenoble Alpes

Xiangnan He
University of Science and Technology of
China

Xuanjing Huang
Fudan University

Zi Helen Huang
University of Queensland

Jaap Kamps
University of Amsterdam

Diane Kelly
University of Tennessee

Yubin Kim
Etsy

Hang Li
Bytedance Technology

Yiqun Liu
Tsinghua University

Mandar Mitra
Indian Statistical Institute

Isabelle Moulinier
Independent

Barbara Poblete
University of Chile

Maarten de Rijke
University of Amsterdam and Ahold
Delhaize

Rodrygo Luis Teodoro Santos
Universidade Federal de Minas Gerais

Ruihua Song
Renmin University of China

Chirag Shah
University of Washington

Lynda Tamine
University of Toulouse

Paul Thomas
Microsoft

Dawei Yin
Baidu inc.

Full text available at: http://dx.doi.org/10.1561/1500000097



Editorial Scope
Foundations and Trends® in Information Retrieval publishes survey and tutorial
articles in the following topics:

• Applications of IR
• Architectures for IR
• Collaborative filtering and rec-

ommender systems
• Cross-lingual and multilingual

IR
• Distributed IR and federated

search
• Evaluation issues and test col-

lections for IR
• Formal models and language

models for IR
• IR on mobile platforms
• Indexing and retrieval of struc-

tured documents
• Information categorization and

clustering
• Information extraction
• Information filtering and rout-

ing

• Metasearch, rank aggregation
and data fusion

• Natural language processing for
IR

• Performance issues for IR
systems, including algorithms,
data structures, optimization
techniques, and scalability

• Question answering

• Summarization of single docu-
ments, multiple documents, and
corpora

• Text mining

• Topic detection and tracking

• Usability, interactivity, and vi-
sualization issues in IR

• User modelling and user studies
for IR

• Web search

Information for Librarians

Foundations and Trends® in Information Retrieval, 2024, Volume 18, 5
issues. ISSN paper version 1554-0669. ISSN online version 1554-0677.
Also available as a combined paper and online subscription.

Full text available at: http://dx.doi.org/10.1561/1500000097



Contents

1 Introduction 3
1.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.2 Aims of this Survey . . . . . . . . . . . . . . . . . . . . . 4
1.3 Outline . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.4 Our Readers . . . . . . . . . . . . . . . . . . . . . . . . . 8

2 Definitions and Background 9
2.1 Background . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.2 User Modeling . . . . . . . . . . . . . . . . . . . . . . . . 10
2.3 Information Retrieval in E-commerce . . . . . . . . . . . . 11
2.4 Conversational AI . . . . . . . . . . . . . . . . . . . . . . 14

3 E-commerce Presentations and Users 17
3.1 E-commerce Presentations . . . . . . . . . . . . . . . . . 18
3.2 E-commerce Users . . . . . . . . . . . . . . . . . . . . . . 38
3.3 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . 47

4 E-commerce User Modeling 49
4.1 User Behavior Modeling in E-commerce . . . . . . . . . . 50
4.2 User Profiling in E-commerce . . . . . . . . . . . . . . . . 64
4.3 Emerging Directions . . . . . . . . . . . . . . . . . . . . . 67

Full text available at: http://dx.doi.org/10.1561/1500000097



5 E-commerce Search 71
5.1 Characteristics of E-commerce Search . . . . . . . . . . . 72
5.2 Evaluation Metrics . . . . . . . . . . . . . . . . . . . . . . 76
5.3 Matching Strategies in E-commerce Search . . . . . . . . 80
5.4 Ranking Strategies in E-commerce Search . . . . . . . . . 92
5.5 Emerging Directions . . . . . . . . . . . . . . . . . . . . . 95

6 E-commerce Recommendation 102
6.1 Characteristics of E-commerce Recommendation . . . . . . 102
6.2 Candidate Retrieval Models . . . . . . . . . . . . . . . . . 105
6.3 Candidate Ranking Models . . . . . . . . . . . . . . . . . 115
6.4 Re-ranking Strategies . . . . . . . . . . . . . . . . . . . . 121
6.5 Emerging Directions . . . . . . . . . . . . . . . . . . . . . 122

7 E-commerce QA and Conversations 132
7.1 Question Answering in E-commerce . . . . . . . . . . . . . 132
7.2 Dialogue Systems in E-commerce . . . . . . . . . . . . . . 144
7.3 Emerging Directions . . . . . . . . . . . . . . . . . . . . . 162

8 Conclusion and Outlook 166
8.1 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . 166
8.2 Outlook . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

Acknowledgements 174

Appendix 176

References 191

Full text available at: http://dx.doi.org/10.1561/1500000097



Information Discovery in
E-commerce
Zhaochun Ren1, Xiangnan He2, Dawei Yin3 and Maarten de Rijke4

1Leiden University, The Netherlands; z.ren@liacs.leidenuniv.nl
2University of Science and Technology of China, China;
xiangnanhe@gmail.com
3Baidu Inc., China; yindawei@acm.com
4University of Amsterdam, The Netherlands; m.derijke@uva.nl

ABSTRACT

Electronic commerce, or e-commerce, is the buying and sell-
ing of goods and services, or the transmitting of funds or
data online. E-commerce platforms come in many kinds,
with global players such as Amazon, Airbnb, Alibaba, Book-
ing.com, eBay, and JD.com and platforms targeting specific
geographic regions such as Bol.com and Flipkart.com. Infor-
mation retrieval has a natural role to play in e-commerce,
especially in connecting people to goods and services. In-
formation discovery in e-commerce concerns different types
of search (e.g., exploratory search vs. lookup tasks), rec-
ommender systems, and natural language processing in e-
commerce portals. The rise in popularity of e-commerce sites
has made research on information discovery in e-commerce
an increasingly active research area. This is witnessed by
an increase in publications and dedicated workshops in this
space. Methods for information discovery in e-commerce
largely focus on improving the effectiveness of e-commerce
search and recommender systems, on enriching and using

Zhaochun Ren, Xiangnan He, Dawei Yin and Maarten de Rijke (2024), “Information 
Discovery in E-commerce”, Foundations and Trends® in Information Retrieval: Vol. 
18, No. 4-5, pp 417–690. DOI: 10.1561/1500000097.
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knowledge graphs to support e-commerce, and on developing
innovative question answering and bot-based solutions that
help to connect people to goods and services. In this survey,
an overview is given of the fundamental infrastructure, algo-
rithms, and technical solutions for information discovery in
e-commerce. The topics covered include user behavior and
profiling, search, recommendation, and language technology
in e-commerce.
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1
Introduction

1.1 Motivation

Over the past 20 years, we have seen an explosive growth of e-commerce
portals, such as Alibaba, Amazon, eBay, and JD.com. These develop-
ments have reshaped people’s shopping habits. An increasing number
of customers now prefer to spend more time shopping online, generat-
ing billions of user requests per day. As part of the process of serving
customer requests, large volumes of multi-modal data, including user
search logs, clicks, orders, reviews, images, and chat logs, etc., are being
generated. From an information retrieval point of view, discovering and
employing pertinent information from the sheer volume of e-commerce
data so as to enhance the performance of e-commerce services presents
interesting challenges, both for academic and industrial researchers.
In this survey we describe those challenges and the solutions that the
community has so far proposed.

The topics of information discovery in e-commerce can be divided
into several main directions:

• e-commerce presentation and users;
• user behavior and profiling;
• search in e-commerce;

3
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4 Introduction

• recommender systems in e-commerce; and
• question answering and dialogue systems in e-commerce.

Each of these areas comes with its own set of research challenges.
For example, in e-commerce search there may be no hypertext links
between products, thus excluding an important type of ranking signal
that is often used in the setting of web search. But with click streams
and order streams we have two parallel sources of ranking signal, a
characteristic e-commerce feature that is absent from more traditional
search scenarios.

E-commerce information discovery problems are wide in scope as
the underlying discovery tasks concern a broad range of interaction
modalities. There is a growing body of established methods in the e-
commerce, aimed at developing algorithms for analyzing user behavior,
for product search, for recommender systems, and for question answering
and dialogue systems. These areas, and the methods developed, form the
core around which most ongoing research efforts concerning information
discovery for e-commerce are organized. The time is right to organize this
material and to present it to a broad audience of interested information
retrieval researchers, whether junior or senior, whether academic or
industrial (Tsagkias et al., 2020).

1.2 Aims of this Survey

A key aim of this survey is to bring together, and offer a unified per-
spective on, the large number of methods for e-commerce information
discovery available today. To achieve this, we describe the basic archi-
tecture used for information discovery in e-commerce, algorithms for
e-commerce information discovery, and evaluation principles. We sup-
plement this with an account of available datasets and software based
on these. We also introduce e-commerce applications accompanied by
examples.

The survey targets practitioners and researchers from academia and
industry and aims to present them with the challenges, state-of-the-art
approaches, and the most urgent open questions in information discovery
for e-commerce. Specifically, in terms of content, the objectives of the
survey are as follows:

Full text available at: http://dx.doi.org/10.1561/1500000097



1.3. Outline 5

• To introduce tasks that constitute the information discovery
problem in e-commerce, and to explain the difference between
e-commerce information discovery and related work in other do-
mains;

• To describe e-commerce information discovery algorithms in a
unified way, i.e., using common notation and terminology, so that
different models can easily be related to each other;

• To explain how to analyze the performance of e-commerce infor-
mation discovery algorithms and why it is worth the effort;

• To present appropriate experimental and evaluation methodologies
for e-commerce information discovery in both synthetic and real
world settings; and

• To discuss future directions of research in e-commerce information
discovery.

1.3 Outline

Information discovery aims to distill pertinent information from datasets
with various modalities; it plays a role in many areas, ranging from web
search to academic search and medical search. What is different about
the e-commerce setting is that many traditional ranking features are
either not present or present in a different form (Degenhardt et al., 2017).
Instead, discovery processes need to be supported based on structured
information, semi-structured information, or information that might
have facets such as price, ratings, title, description, seller location, etc.

1.3.1 Topics covered

We break the e-commerce information discovery problem down into five
research directions: (i) e-commerce information presentation and users,
(ii) user behavior and profiling in e-commerce, (iii) search in e-commerce,
(iv) recommendation in e-commerce, and (v) question answering and
dialogue systems in e-commerce. Below, we briefly describe each of these
five directions.

The first direction concerns preliminaries about e-commerce infor-
mation presentation and users. E-commerce portals provide various

Full text available at: http://dx.doi.org/10.1561/1500000097



6 Introduction

modalities of information to users, e.g., rankings of products, product
titles, descriptions, tips, and user reviews, etc. Multiple genres and
types of text analysis can be employed to enhance e-commerce services,
e.g., review filtering, review analysis, and normalization of produc-
tion descriptions. User characteristics in e-commerce, e.g., browsing
modules, clicks, purchases, and dwell time, generate multiple patterns
for e-commerce scenarios. These two factors play fundamental roles
in e-commerce information discovery. In this survey, we summarize
recent work on both e-commerce information presentation and user
characteristics.

The second direction concerns user behavior modeling and user
profiling. Tracking and profiling users’ behavior on e-commerce portals
are important prerequisites for many e-commerce services, such as
recommender systems, search, and online advertising. In this survey, we
summarize recent work on user behavior modeling in e-commerce and
introduce solutions to profiling users of e-commerce services.

The third direction of this survey concerns search in e-commerce,
which examines approaches for product search scenarios on e-commerce
portals. Just like, e.g., traditional web search, the target of this task
is to satisfy users’ needs. However, product search in e-commerce sites
should be realized with different types of features than, e.g., web search,
with the availability of a large number of products, query attributes,
and engagement features. Moreover, calculating relevance in product
search faces challenges regarding gaps between users and products. The
target corpora can be structured, semi-structured, or unstructured, or
a mixture of these; semantic search against such diverse sources raises
interesting research challenges.

The fourth direction concerns recommendations in e-commerce. In
contrast to traditional research on recommender systems that focuses on
rating prediction, e-commerce recommender systems aim to tackle three
challenges: the huge volume of products, sparsity, and data richness.
Due to the existence of a very large number of candidate items in
e-commerce portals, of which only a small fraction will attract a user’s
attention, e-commerce recommendation methods usually follow a two-
stage recommendation framework with (i) candidate retrieval, and
(ii) candidate ranking. The first phase of candidate retrieval goes through
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1.3. Outline 7

the whole product catalog, and selects a small set of products that might
match the information need. The second phase of candidate ranking
ranks the candidates to present the final top-K products to the user.
Given structured user behavior logs and semi-structured data about
product features, e-commerce knowledge bases can be created to assist
the candidate generation step. And the candidate ranking procedure
ranks the retrieved candidate items for a better conversion rate or
click-through rate, based on various machine learning models.

The fifth and final direction of this survey concerns question an-
swering and dialogue systems in e-commerce. We survey recent work
on e-commerce question answering and dialogue systems that have
attracted increased attention. For dialogue systems, we describe both
task-oriented dialogue systems, aimed at helping users complete a task
in an e-commerce setting, and non-task-oriented dialogue systems aimed
at generating fluent and engaging responses.

For the directions listed above, our ambition has been to cover
related work up to the spring of 2023.

1.3.2 Topics not covered

E-commerce impacts large parts of our economy and society, including
markets and retailers, supply chain management, and employment.
With the development of data science, business intelligence studies on
e-commerce marketing, e.g., sales volume forecasting and time series
analysis, are receiving an increasing amount of attention. All of these
areas are important, scientifically challenging, and deserving of attention
from the information retrieval community. However, our focus will be
limited to information discovery within the context of e-commerce.
Specifically, we will not address topics such as computational advertising
approaches that are irrelevant to search and recommendation, marketing
strategies, forecasting, or information management in e-commerce.

1.3.3 Structure of the survey

The remainder of this survey is organized as follows. Section 2 pro-
vides key definitions and background related to e-commerce information
discovery, drawing from user modeling, search, recommender systems,
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8 Introduction

question-answering, and dialogue systems. Section 3 describes prelimi-
naries of e-commerce presentations as well as e-commerce users, includ-
ing user behavior characteristics, and relevant language technologies
and their use in e-commerce applications. Section 4 details user behavior
modeling and user profiling approaches in e-commerce, including click
behavior tracking, post-click tracking, purchase behavior modeling, and
user profiling in e-commerce. Section 5 describes recent approaches
proposed for e-commerce search, which we organize along two lines:
research about the matching problem in e-commerce search, and about
ranking strategies for e-commerce search. Section 6 presents algorithms
and solutions for recommender systems in e-commerce. After introduc-
ing the two-stage recommendation framework in e-commerce portals,
we organize the e-commerce recommendation studies into two groups:
candidate retrieval models and candidate ranking models. We survey e-
commerce question answering and dialogue systems in Section 7, where
we introduce recent studies on e-commerce question answering and
dialogue systems, respectively. In Section 8 we conclude this survey and
identify emerging research directions and issues for future work.

1.4 Our Readers

We expect this survey to be useful to both academic and industrial
researchers who either want to develop e-commerce information discov-
ery methods, use them in their own research, or apply the methods
described in the survey to improve product performance in e-commerce
services. The intention is to help our audience acquire domain knowledge
and to promote information discovery research activities in e-commerce.

To be able to benefit from this survey, we expect the reader to have
a background in information retrieval, natural language processing, or
machine learning. We recommend that readers read the material that we
offer from start to finish, in the order that we offer it. However, readers
who have a specific interest in search, or in recommender systems, or in
conversational technology in e-commerce should read Sections 3 and 4
first before skipping ahead to Sections 5, 6, or 7, respectively.
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Datasets

In this appendix, we list benchmark datasets that are relevant for
studying information discovery in e-commerce. We follow the topical
organization of our sections, and divide the datasets into five types:
e-commerce infrastructures, e-commerce user modeling, e-commerce
search, e-commerce recommendation, and e-commerce QA & dialogues.

A.1 Datasets for E-commerce Infrastructures

To begin, we list benchmark datasets about e-commerce interfaces and
users:

• Taobao short title dataset (Sun et al., 2018a): This dataset
contains 411,246 title-product pairs in 94 categories. Each item in
the dataset is represented as a triple ⟨Q, K, S⟩, where Q denotes
the products’ original titles, K refers to the background knowledge
about the products, and S represents the human-written short
titles.

• eCOM-C2C dataset about product categories and titles (Wang
et al., 2018a): This dataset takes advantage of realistic data from
a well-known C2C website in China. The dataset contains 185,386
triplets in the Women’s Clothes category. Each item in the dataset
is represented as a triple ⟨S, T, Q⟩, where S refers to a product’s
original title, T denotes a handcrafted short title, and Q is a
successful transaction-leading search queries.

177
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• Walmart product summarization dataset (Mukherjee et al.,
2020): The dataset includes 40,445 top-selling Walmart grocery
products during the calendar year 2018, together with their prod-
uct titles and corresponding human-generated summaries. There
are also descriptions, brand names, and category information of
the products.

• Taobao multi-modal title dataset (Miao et al., 2020): The
dataset contains 114,278 original titles with corresponding short
titles and product images. The short titles are manually written
by professional editors, whereas the images are selected by the
seller.

• Walmart e-commerce product dataset (Mukherjee, 2021):
The dataset contains five parts: D-search includes the top 12 mil-
lion product search queries on Walmart.com and their frequencies
over a one year period. D-product includes 250,000 top-selling
Walmart products over a six month period. D-com-human includes
40,445 human-generated title compressions from the Walmart cata-
log across eight different product categories. D-meta-auto contains
40,000 meta-training examples. And D-meta-human is a dataset
consisting of 16,000 human-generated 1-shot title compression
examples.

• LESD4EC dataset (Gong et al., 2019): The dataset consists of
6,481,623 pairs of original and short product titles in a module
in Taobao named “Youhuashuo.” Each product in this dataset
includes a long product title and a short title summary written by
professional writers, along with a high-quality image and attributes
tags.

Table A.1 summarizes the key statistics of the datasets listed above.

A.2 Datasets for E-commerce User Modeling

Next, we list benchmark datasets about e-commerce user modeling:
• Taobao Tianchi consumer dataset (Kim et al., 2021): The

dataset includes responses of users to advertisements of inventory
in the user profile and advertising information. The time length
of the data is eight days, and the dataset is divided into four ta-
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bles: advertisement features, user profiles, past shopping behavior
that users engaged in, and who received the advertisement with
responses.2

• Instacart.MB dataset (Sheng et al., 2021): The Instacart Mar-
ket Basket (Instacart.MB) dataset is anonymized and contains a
sample of over 3 million grocery orders from more than 200,000
Instacart users. For each user in the dataset, there are between 4
and 100 of their orders, with the sequence of products purchased
in each order.3

• Bing advertising service dataset (Lian et al., 2021): The
dataset contains user click logs within a two week period from
the Bing Native Advertising service. It also includes users’ on-
line behavior history before their corresponding clicks. The user
behavior sequences are truncated to 100 in the dataset.

• Feeds user dataset (Yi et al., 2021): The feeds dataset is col-
lected on Microsoft News App from August 1, 2020 to September
1, 2020. It contains 643,177 news items, over 10,000 users, 320,925
impressions, and 970,846 clicks.

• JD user profiling dataset (Chen et al., 2019f): This dataset is
collected from one of the largest e-commerce platforms in China.
In this dataset, users, items, and attributes reflect real-world e-
commerce consumers, products, and words in the titles of the
products respectively. The profiles of users are the age and gender
labels.

• Twitter user behavior dataset (Al Zamal et al., 2012): Each
attribute dataset consists of approximately 400 labeled Twitter
users, 200 with one label (e.g., “female”) and 200 with a second
label (e.g., “male”). In addition, all of the friends of these labeled
users are identified; for each of these labeled and neighbor users,
the most recent 1,000 tweets generated by the user were collected.

• UCL social media user profiling dataset (Liang et al., 2017):
This dataset was collected by UCL’s Big Data Institute. The data
set includes 1,375 active Twitter users chosen randomly and their

2https://tianchi.aliyun.com/dataset/dataDetail?dataId=56
3https://www.kaggle.com/c/instacart-market-basket-analysis/data
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tweets from the time they registered until May 31, 2015. The
dataset has 3.78 million tweets in total. The length of a tweet is
12 words on average.

• CALL dataset (Dong et al., 2014): The dataset is extracted
from a collection of more than 1 billion (i.e., 1,000,229,603) call
and text-message events from an anonymous country, which spans
from August 2008 to September 2008. The data does not contain
any communication content.

• W-NUT dataset (Han et al., 2016): This is a user-level dataset
of the geolocation prediction shared task released at the W-NUT
workshop in 2016. The dataset consists of over 1 million training
users, 10,000 development users, and 10,000 test users. The ground
truth location of a user is decided by majority voting of the closest
city center.

• Facebook user profiling dataset (Farnadi et al., 2018): This is
a re-collected dataset based on Facebook’s MyPersonality project
dataset.4 The dataset includes information about each user’s
demographics, friendship links, Facebook activities (e.g., number
of group affiliations, page likes, education, and work history),
status updates, profile picture, and Big Five Personality scores
(ranging from 1 to 5).

Table A.2 summarizes the key statistics of the datasets listed above.

A.3 Datasets for E-commerce Search

We list benchmark datasets about e-commerce search as follows:
• QUARTS e-commerce search dataset (Nguyen et al., 2020):

This is a human-labeled dataset of query-item pairs, obtained
from an e-commerce search platform. There are in total 3.2 million
pairs of which only a small fraction are mismatches. About 100,000
labeled pairs are used as a separate test set. Another 3 million
query-item pairs are deemed “matched” by considering items that
are purchased frequently in response to those queries from the
search logs.

4http://www.mypersonality.org

Full text available at: http://dx.doi.org/10.1561/1500000097
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• SCEM product search dataset (Bi et al., 2020b): The dataset
contains three category-specific datasets, namely, “Toys & Games,”
“Garden & Outdoor,” and “Cell Phones & Accessories,” from the
logs of a commercial product search engine spanning ten months
between years 2017 and 2018. The datasets include up to a few
million query sessions containing several hundred thousand unique
queries.

• Walmart product search dataset (Karmaker Santu et al.,
2017): This is a subset obtained from Walmart’s online product
catalog. The dataset consists of more than 2,800 randomly selected
product search queries and a catalog of around 5 million products.
For each query, the top 120 products are retrieved.

• Walmart query log dataset (Magnani et al., 2019): This is a
large query log dataset on shoe segments during a six-month win-
dow from May 2018 to October 2018 on Walmart.com. Historical
data of the extra features such as clicks and orders are collected
from the query log six months before May 2018. The dataset is
composed of more than 100 million query and product pairs, of
which there are more than 1 million unique queries and more than
1 million unique item titles.

• Bestbuy dataset (Duan et al., 2013b): The dataset consists of
a full crawl of the “Laptop & Netbook Computers” category of
Bestbuy.com. In total, there are 864 laptops in the database, each
entity has 44 specifications on average. And 260 laptops have user
reviews. The annotated datasets contain 40 queries, on average,
there are 2.8 keywords per query and 3.8 keywords per query for
the hard queries.

• Amazon product dataset (Bi et al., 2021; McAuley et al., 2015):
The Amazon product dataset is a well-known benchmark for
product search and recommendation. It contains information for
millions of customers, products and associated metadata, including
descriptions, reviews, brands, and categories.5

• Etsy product search dataset (Wu et al., 2018a): The dataset
contains 4 weeks worth of search log data with clicks and purchases

5http://jmcauley.ucsd.edu/data/amazon

Full text available at: http://dx.doi.org/10.1561/1500000097
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from Etsy.6 In total, there are 334,931 search sessions with 239,928
queries and 6, 347, 251 items. In total, 270,239 buyers and 550,025
sellers are involved in the transactions, whereas 631,778 keywords
are used by sellers to describe their items.

Table A.3 summarizes the key statistics of the datasets listed above.

A.4 Datasets for E-commerce Recommendations

Next, we list benchmark datasets about e-commerce recommender
systems:

• Amazon product dataset (He and McAuley, 2016b; McAuley
et al., 2015): For e-commerce recommendations, the Amazon
product dataset is split by top-level product categories in amazon
and is notable for its high sparsity and variability. This dataset
contains product reviews and metadata from Amazon, including
142.8 million reviews spanning May 1996–July 2014. This dataset
includes reviews (i.e., ratings, text, helpfulness votes), product
metadata (i.e., descriptions, category information, price, brand,
and image features), and links (i.e., substitutive/complementary
relations).

• Amazon soc dataset (McAuley et al., 2015): A large-scale
database of 230,000 users; each data sample includes a user’s
profile, user feedback on a product, and social relationship among
users. More specifically, the user’s profile includes gender, income,
age, and hobby. User feedback includes the user’s comments and
browsing history.

• AliExpress dataset (Ahmed et al., 2021): This dataset is col-
lected from an online retailer service owned by the Alibaba group.
There are about 2,260,923 records from AliExpress, the data for
about fourteen months from January 1, 2019 to February 23,
2020. The dataset contains 1,506,850 users that submitted reviews
against 49,221 items in 205 different categories, such as electronics,
entertainment, education, house, and garden, etc., and the items
are rated from 1 to 5 scale.

6https://www.etsy.com

Full text available at: http://dx.doi.org/10.1561/1500000097
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• Instacart orders dataset: This is an anonymized dataset col-
lected from the Instacart site.7 It contains a sample of over 3
million grocery orders from more than 200,000 Instacart users.
For each user, 4 and 100 of his/her orders are provided, with the
sequence of products purchased in each order. There are also the
week and hour of the day the order was placed and a relative
measure of time between orders.8

• Movielens dataset (Harper and Konstan, 2015): This is a widely
used benchmark dataset collected from https://movielens.org. The
dataset contains user ratings and timestamps for the movie. There
is side-info of users and movies. According to the year and the
size of the dataset, there are multiple specific versions.9

• Yoochoose dataset (Ben-Shimon et al., 2015): This dataset is
collected from the 2015 recommender systems challenge (RecSys
Challenge 2015). The dataset includes six months of user activi-
ties for a large European e-commerce business that sells various
consumer goods, including garden tools, toys, clothes, electron-
ics, and more. There are 33,040,175 records in the click file and
1,177,769 records in the buys file. The training set consists of
9,512,786 unique sessions, and the test file consists of 2,312,432
click sessions.

• Alibaba Cloud/TIANCHI dataset (Zhu et al., 2018): The
dataset was randomly selected from Taobao; it contains about
1 million users with their behavior, which includes clicks, pur-
chases, adding items to the shopping cart, and item favoring from
November 25 to December 3, 2017. The dataset is organized in a
very similar form to MovieLens-20M, i.e., each line represents a
specific user-item interaction, which consists of user ID, item ID,
item’s category ID, behavior type, and timestamp, separated by
commas.10

Table A.4 summarizes the key statistics of the datasets listed above.

7https://www.instacart.com
8https://www.instacart.com/datasets/grocery-shopping-2017
9https://grouplens.org/datasets/movielens/

10https://tianchi.aliyun.com/dataset/dataDetail?dataId=649&userId=1&lang=
en-us
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A.5 Datasets for E-commerce QA and Dialogues

Next, we list benchmark datasets about e-commerce question answering
and dialogue systems:

• JD product question answering (Gao et al., 2019b): This
dataset consists of online product-aware QA pairs. Each QA pair
is associated with the reviews and attributes of the corresponding
product. The corpus covers 469,953 products and 38 product
categories. The average length of the question is 9.03 words, and
the ground truth answer is 10.3 words. The average number of
attributes is 9.0 key-value pairs.

• Taobao question answering dataset (Chen et al., 2019e):
This dataset is collected on Taobao. The dataset includes 4,457
and 47,979 products under the category Cellphone and House-
hold Electrics, respectively. For each product, the associated
question-answering pairs and user reviews are included. After pre-
processing, Cellphone/Household Electrics products have 356,842
and 798,688 QA-pairs in two subsets, respectively.

• Amazon complex question/answer dataset (McAuley and
Yang, 2016): This dataset was collected from Amazon, including
reviews and descriptions of products and QA data. This dataset
contains 1.4 million answered questions on 191 thousand products
and 13 million related reviews.

• Hierarchical product review corpus (Yu et al., 2011): This
corpus contains consumer reviews on 11 popular products in four
domains. These reviews were crawled from several prevalent forum
websites, including cnet.com, viewpoints.com, reevoo.com, and
gsmarena.com. All of the reviews were posted between June 2009
and September 2010. The aspects of the reviews, as well as the
opinions on the aspects, were manually annotated.

• Amazon question answering dataset (Deng et al., 2020): This
dataset is constructed by combining Amazon Question Answering
Dataset (McAuley and Yang, 2016) and Amazon Product Review
Dataset (He and McAuley, 2016b) by matching the product ID.
In this dataset, each QA sample contains a question, a reference
answer, the answer opinion type label, and a set of relevant re-

Full text available at: http://dx.doi.org/10.1561/1500000097
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view snippets with corresponding ratings. After collecting the
final dataset, each QA sample contains a question, a reference
answer, the answer opinion type label, and a set of relevant review
snippets with corresponding ratings. There are three categories,
namely Electronics, Home & Kitchen, and Sports & Outdoors,
with 193,960 (Electronics), 90,269 (Home & Kitchen), and 50,020
pairs (Sports & Outdoors).

• JDDC e-commerce dialogue dataset (Chen et al., 2020c):
JDDC is a large-scale real scenario Chinese E-commerce conver-
sation corpus, with more than one million multi-turn dialogues,
20 million utterances, and 150 million words, which contains con-
versations about after-sales topics between users and customer
service staffs in an e-commerce scenario. JDDC was updated with
multi-modal customer service information in 2021 (Zhao et al.,
2021a).

• E-commerce dialogue corpus dataset (Zhang et al., 2018d):
The dataset is collected from the real-world conversations between
customers and customer service staff on Taobao. It contains over
five types of conversations (i.e., commodity consultation, logistics
express, recommendation, negotiation, and chitchat) based on
over 20 commodities.11

Table A.5 summarizes the key statistics for the datasets listed above.

11https://drive.google.com/file/d/154J-neBo20ABtSmJDvm7DK0eTuieAuvw/
view?usp=sharing
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