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ABSTRACT

Information retrieval (IR) systems are essential in modern soci-
ety, aiding users to efficiently locate relevant information through
query expansion, document retrieval, ranking, and re-ranking. User
feedback from ranked outputs forms a dynamic interaction loop
with IR systems, which can be modeled as either one-time or se-
quential decision-making problems. Over the past decade, deep
reinforcement learning (DRL) has emerged as a promising approach
to decision-making, leveraging the high model capacity of deep
learning for complex tasks. While significant research has explored
the application of DRL to IR tasks, several fundamental challenges
remain underexplored, including the underlying information theory
in DRL settings, the limitations of reinforcement learning methods
for industrial IR applications, and the simulation of DRL-based IR
systems. Concurrently, the advent of large language models (LLMs)
has introduced new opportunities for optimizing and simulating
IR systems. Building on the success of the Agent-based IR Work-
shop at SIGIR 2024, we propose hosting the second Agent-based IR
Workshop at SIGIR 2025. This workshop will continue to provide
a platform for researchers and practitioners from academia and
industry to present cutting-edge advances in DRL-based and LLM-
based IR systems from an agent-based perspective. By building on
the foundation laid in the first workshop, the 2025 edition aims
to delve deeper into emerging research challenges, foster collab-
orations, and explore innovative applications. Through engaging
discussions and insightful presentations, the workshop seeks to
further expand the boundaries of IR research and solidify its role
as a premier venue for advancing agent-based IR systems.
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1 WORKSHOP THEME AND TOPICS

Information retrieval (IR) systems are indispensable in modern so-
ciety, facilitating users in finding relevant information through pro-
cesses such as query expansion, item recall, ranking, and re-ranking
[2, 39]. User feedback, provided through actions like browsing and
clicking, further refines these systems [4, 39]. Such user-item in-
teractions can extend across multiple search sessions over longer
timescales [8, 9, 11, 12, 29, 39]. These interactions, whether in single-
step or sequential settings, can be modeled as decision-making
processes where the IR system acts as the agent and the user as the
environment [36, 39]. Decision-making in this context is inherently
counterfactual: user feedback may differ if presented with alterna-
tive ranked lists under the same context [1, 39]. Consequently, naive
supervised learning approaches, which simply regress to logged
user behavior data, fail to achieve optimal performance.

Deep reinforcement learning (DRL) and multi-agent reinforce-
ment learning have emerged as promising approaches for decision-
making over the past decade [17]. By integrating the high ca-
pacity of deep learning with reinforcement learning paradigms,
these methods excel in handling complex scenarios and optimiz-
ing long-term rewards [18, 21-23, 26, 30, 39, 46]. Despite their
potential, reinforcement learning methods often face limitations
in the diversity of solutions they discover. Generative flow net-
works (GFlowNets) have addressed this challenge by achieving
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high rewards while maintaining diversity in discovered solutions
[3, 24, 25, 27, 28, 37, 38]. Recently, there has been growing interest
in applying DRL to various IR tasks, including query reformula-
tion [15], relevance feedback [19], learning to rank [13, 45], and
recommendation [5, 6, 9, 10, 16, 35, 41, 42, 44]. However, research
on DRL for IR remains underdeveloped, partly due to the following
challenges: (i) A lack of clarity regarding the fundamental informa-
tion theory underpinning decision-making in IR; (ii) Inconsistent
evaluation metrics and baselines across studies; (iii) A reliance
on off-the-shelf DRL methods without sufficient adaptation to the
unique demands of industrial IR, such as the challenges of applying
DRL to real-world systems.

LLMs [20] have attracted widespread attention from academia
and industry. LLM-based IR systems [32] employ approaches such
as directly recalling and ranking items, pre-training ID embeddings,
and orchestrating recommendation modules. ChatGPT, powered
by reinforcement learning from human feedback (RLHF), has fur-
ther inspired research [34] into integrating human preferences into
recommender systems. To mitigate hallucination in LLM outputs,
retrieval-augmented generation (RAG) combines external knowl-
edge retrieval with generation to produce grounded, factual out-
puts. Recent studies [14, 31] explore reinforcement learning to
enhance RAG’s retrieval and generation performance. However,
the foundations and applications of LLM-based IR remain unclear
and insufficiently validated.

We propose the concept of agent-based information retrieval
(AgentIR), aiming to develop intelligent agents systems capable of
autonomously performing IR tasks by leveraging techniques from
LLMs, RL, and memory. LLMs enable the agent to enhance retrieval
efficiency and accuracy through language understanding, while
RL allows for continuous optimization of decision-making across
diverse retrieval tasks. Advanced memory designs further empower
the agent to manage and utilize information more effectively, boost-
ing both efficiency and quality. We believe AgentIR represents a
highly promising research direction. This workshop will focus on
exploring fundamental principles for formulating LLM-based and
DRL-based IR tasks, alongside evaluating practical experimental de-
signs. These discussions aim to foster innovative research, uncover
intriguing findings, and inspire new applications.

In previous years, we successfully organized workshops at SI-
GIR’20 [40], 21 [39], *22 [43], and 24 [7], as well as CIKM’23 [33].
These workshops were among the most popular at their respective
conferences, consistently attracting over 200 attendees annually.
This year, we aim to delve deeper into the fundamental aspects of
topics such as DRL, LLMs, and agents. The workshop will feature
keynote speeches, paper presentations, and a panel discussion to
foster engaging and insightful exchanges. We anticipate an even
larger turnout this year, expecting around 300 participants.

2 PROGRAM SKETCH

2.1 Workshop Format

The workshop is designed to be a full-day hybrid event, featuring
two keynote speeches, four invited talks, and six oral research pre-
sentations. The keynote speakers will be distinguished professors
or researchers with expertise in the field. The invited talks and
peer-reviewed oral presentations will focus on two main themes:
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(i) academic discussions on foundational reinforcement learning
research with potential applications in IR, and (ii) industry-oriented
presentations showcasing the design or application of DRL tech-
niques in real-world IR scenarios. Each presentation will be deliv-
ered as a lecture accompanied by slides, followed by a dedicated
Q&A session to encourage interaction and discussion.

2.2 Tentative Workshop Schedule
The workshop schedule is planned with two half-day sessions.

e Morning Session

— 08:30 - 08:40: Welcome and Opening
08:40 - 09:10: Keynote 1
09:10 - 09:35: Academic Invited Talk 1
09:35 - 10:00: Industrial Invited Talk 1

— 10:00 - 10:20: Coffee Break

— 10:20 - 12:00: Oral Research Talks
e Afternoon Session

— 13:30 - 14:10: Keynote 2

— 14:10 - 14:35: Academic Invited Talk 2
14:35 - 15:00: Industrial Invited Talk 2
15:00 - 15:20: Coffee Break
15:20 - 16:20: Oral Research Talks
16:20 - 17:00: Panel Discussion

3 RELATED WORKSHOPS
List of related workshops:

o Agent-based Information Retrieval - (SIGIR2024)

o Deep Reinforcement Learning for Information Retrieval - (SIGIR
2020-2022, CIKM 2023)

Reinforcement Learning for Knowledge Discovery - (KDD 2019')
Deep Reinforcement Learning Workshop - (NeurIPS 2015-20207)
Deep Reinforcement Learning: Frontiers and Challenges - (IJ-
CAI 2016%)

Deep Reinforcement Learning Meets Structured Prediction -
(ICLR 2019%)

The DRL Workshop at NeurIPS (2015-2020) and IJCAI (2016) ex-
plored integrating neural networks with reinforcement learning in
domains such as robotics, strategy games, and multi-agent systems.
Similarly, the Deep Reinforcement Learning Meets Structured Pre-
diction workshop at ICLR (2019) focused on applying reinforcement
learning paradigms to structured prediction tasks. The workshop
at KDD (2019) highlighted a diverse range of real-world reinforce-
ment learning applications. The DRL4IR workshops at SIGIR (2020,
2021, 2022), CIKM (2023) (the first series dedicated to DRL for IR),
and AgentlR at SIGIR (2024) (the first workshop on agent-based IR)
were highly successful and well-received by attendees. Building
on this foundation, the proposed workshop will emphasize recent
advancements in DRL and LLMs for IR. This workshop aims to
bring together experts in IR, reinforcement learning, and LLMs.
The program will feature keynote speeches, invited talks, paper
presentations, a poster session, and a panel discussion, offering

Uhttp://www.cse.msu.edu/~zhaoxi35/DRL4KDD/
Zhttps://sites.google.com/view/deep-rl-workshop-neurips2020/home
Shttps://sites.google.com/site/deeprlijcail6/
*https://sites.google.com/view/iclr2019-drlstructpred/
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attendees a comprehensive overview of the current state-of-the-
art and future research directions. To support hands-on learning,
real-world datasets, and code resources will also be available for
attendees to explore and practice beyond the workshop.

4 ORGANIZERS INFORMATION AND
QUALIFICATION

Mr. Pengyue Jia is a third-year PhD student at City University of
Hong Kong (CityU). His research interest lies in Recommender Sys-
tems, Information Retrieval, Large Language Models, and GeoAl.
He has published several papers in his areas of interest (e.g., KDD,
AAAIJ, NeurIPS, and NAACL). He achieved second place globally in
the Amazon KDD CUP 2024: A Multi-task Online Shopping Chal-
lenge for Large Language Models. He leads the WWW’25 tutorial
"Joint Modeling in Deep Recommender Systems" and the [JCAI’23
tutorial "Multi-task and Multi-scenario Recommendations".

Dr. Qingpeng Cai is a Senior Staff Algorithm Engineer in KuaiShou
Technology. He is responsible for business optimization and techni-
cal management. During KuaiShou Technology, he lead the appli-
cation and evolution of reinforcement learning in recommendation
and advertising. He obtained a PhD degree in Computer Science
from Tsinghua University. His research interests include reinforce-
ment learning, large language models and recommender system.
Currently, he has published more than 30 papers in top interna-
tional conferences. He was the invited speaker of DRL4IR@SIGIR’22
and VideoRecSys@ACM RecSys’23 with the topic "Reinforcement
Learning for Short Video Recommender Systems".

Dr. Xiangyu Zhao is an assistant professor at City University
of Hong Kong (CityU). His current research interests include data
mining and machine learning, especially (1) Personalization, Recom-
mender System, Online Advertising, Search Engine, and Informa-
tion Retrieval; and (2) Large Language Models and Reinforcement
Learning. He has published more than 100 papers in top conferences
and journals. His research received ICDM’22 and 21 Best-ranked
Papers, Global Top 100 Chinese New Stars in AI, CCF-Tencent Open
Fund, Criteo Research Award, and Bytedance Research Award. He
serves as the organizers of DRLAKDD@KDD’19, DRL4IR@SIGIR’20,
2nd DRL4AKD@WWW’21, 2nd DRL4IR@SIGIR’21, and a lead tutor
at WWW’21/22 and [JCAT’21.

Dr. Ling Pan is an assistant professor of the Department of Elec-
tronic and Computer Engineering at the Hong Kong University of
Science and Technology (HKUST). Her research interests mainly
include theoretical understanding, algorithmic improvements and
practical application of generative flow networks (GFlowNets), re-
inforcement learning and multi-agent systems. She was also a re-
cepient of Microsoft Research Ph.D. Fellowship (Asia). She has
published several high-quality papers on top-tiered machine learn-
ing and artificial intelligence conferences and journals including
ICML/NeurIPS/ICLR/AAAI/IJCAI/AAMAS, and her works have
been selected as spotlight presentations for multiple times. She
served as the organizer of the Mila GFlowNet Workshop 2023.

Dr. Xin Xin is an assistant professor at Shandong University
(SDU). Before joining SDU, he got the Ph.D. degree in University
of Glasgow. His current research interests include informational
retrieval and machine learning, especially (1) Personalized Recom-
mendation, and (2) Reinforcement Learning. He has published more
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than 20 papers in top conferences (e.g., WWW, SIGIR, ICDM, CIKM,
WSDM, IJCAL ACL) and journals (e.g., TKDE). He was an invited
speaker of DRLAIR@SIGIR’21 with the topic of offline reinforce-
ment learning for recommendation.

Dr. Jin Huang is a Postdoctoral Researcher at the qurAI group
at the University of Amsterdam (UvA), working on trustworthy
Al-based systems for sustainable growth. She did her PhD at the
Information Retrieval Lab at UvA. Before joining UvA, she got her
BE and ME degree in the Renmin University of China. Her current
research interests lie in the development of trustworthy, responsible,
and socially-aware Al-power advising-giving systems for critical
domains, including healthcare, news recommender systems, and
public services. She has published several research papers in top-tier
conferences, including SIGIR, WSDM, RecSys, and ECIR.

Dr. Weinan Zhang is currently a tenure-track associate professor
in Shanghai Jiao Tong University. His research interests include ma-
chine learning and big data mining, particularly, deep learning and
reinforcement learning techniques for real-world data mining sce-
narios, such as computational advertising, recommender systems,
text mining, web search and knowledge graphs. He has published
over 100 papers on first-tier international conferences and journals,
including KDD, SIGIR, ICML, ICLR, JMLR, IJCAI, AAAI, WSDM,
CIKM etc. He won the Best Paper Honorable Mention Award in SI-
GIR 2017, the Best Paper Award in DLP Workshop at KDD 2019, the
Best System Paper Award at CoRL 2020, ACM Rising Star Award,
Alibaba DAMO Young Scholar Award etc. Weinan has organized
workshops and tutorials in SIGIR, KDD, CIKM and ECIR etc.

Dr. Li Zhao is currently a Senior Researcher in Machine Learn-
ing Group, Microsoft Research Asia (MSRA). Her research interests
mainly lie in deep learning and reinforcement learning, and their
applications for text mining, recommendation, finance and games.
She obtained her Ph.D. degree majoring in Computer Science in
July, 2016, from Tsinghua University, supervised by Professor Xi-
aoyan Zhu. During her Ph.D. studies, she has conducted research on
sentiment extraction, text mining and weakly supervised learning.
She published several research papers in top conferences, including
NeurIPS, KDD, IJCAI, AAAL EMNLP and CIKM.

Dr. Dawei Yin is Engineering Director at Baidu inc.. He is manag-
ing the search science team at Baidu, leading Baidu’s science efforts
of web search, question answering, video search, etc.. Previously, he
was Senior Director, managing the recommendation engineering
team at JD.com between 2016 and 2020. Prior to JD.com, he was
Senior Research Manager at Yahoo Labs, leading relevance science
team and in charge of Core Search Relevance of Yahoo Search. He
obtained Ph.D. (2013), M.S. (2010) from Lehigh University and B.S.
(2006) from Shandong University. From 2007 to 2008, he was an
M.Phil. student in The University of Hong Kong. His research in-
terests include data mining, applied machine learning, information
retrieval and recommender system. He published more than 80
research papers in premium conferences and journals, and was the
recipients of WSDM2016 Best Paper Award, KDD2016 Best Paper
Award, WSDM2018 Best Student Paper Award, and ICHI 2019 Best
Paper Honorable Mention.

Dr. Grace Hui Yang is Associate Professor in Computer Science
at Georgetown University, Washington D.C. Dr. Yang’s current
research interests include deep reinforcement learning, interac-
tive agents, search engines, and privacy-preserving information
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retrieval. Prior to this, she has conducted research on question
answering, automatic ontology construction, near-duplicate detec-
tion, multimedia information retrieval, and opinion and sentiment
detection. Dr. Yang led the effort for the Text Retrieval Confer-
ence (TREC) Dynamic Domain Tracks from 2015 to 2017 and SIGIR
privacy-preserving information retrieval workshops from 2014 to
2016 and co-organized the SIGIR Deep Reinforcement Learning
Workshops since 2020. Dr. Yang is associate editor for ACM Trans-
actions on Information Systems and served on the editorial board
of Information Retrieval Journal from 2014 to 2017. She has ac-
tively served as an organizing or program committee member in
many top-tier international conferences such as SIGIR, ECIR, ACL,
AAAL ICTIR, CIKM, WSDM, and WWW, and the general co-chair
of SIGIR 2024. She is a recipient of the NSF Faculty Early Career
Development Program (CAREER) Award and a co-author of the
2016 book “Dynamic Information Retrieval Modeling"
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