
ChoiceMates: Supporting Unfamiliar Online Decision-Making
with Multi-Agent Conversational Interactions

Jeongeon Park∗
University of California, San Diego

La Jolla, California, USA
jep034@ucsd.edu

Bryan Min
University of California, San Diego

La Jolla, California, USA
bdmin@ucsd.edu

Kihoon Son
School of Computing

KAIST
Daejeon, Republic of Korea
kihoon.son@kaist.ac.kr

Jean Y Song
Humanities, Arts, and Social Sciences,
Underwood International College

Yonsei University
Incheon, Republic of Korea
jeansong@yonsei.ac.kr

Xiaojuan Ma
Hong Kong University of Science and

Technology
Hong Kong, China
mxj@cse.ust.hk

Juho Kim
School of Computing

KAIST
Daejeon, Republic of Korea

juhokim@kaist.ac.kr

Figure 1: ChoiceMates is an interactive multi-agent conversational system designed to support online decision-making in
unfamiliar domains. In ChoiceMates, the user can converse with any selected set of agents in the conversation space (1) to
gather diverse information and perspectives in the domain (supported by features that auto-highlight criteria and options in
the conversation history) (2) tomanage and understand the information found. The user can pin important keywords to the
preference space (3) to build their own preference in the process and make an informed and confident final decision.

Abstract
Frompurchasing a gift to deciding on a hobby, unfamiliar decisions—
decisions without domain knowledge and experience—are frequent
and significant. The complexity and uncertainty of such decisions
demand unique approaches to information seeking, understanding,
and decision-making. Our formative study highlights that in the
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current workflow, users want to start by discovering broad and
relevant domain information evenly and simultaneously, quickly
address emerging inquiries, and gain personalized standards to
assess information found. We present ChoiceMates, an interactive
multi-agent system designed to address these needs by enabling
users to engage with a dynamic set of LLM agents each presenting
a unique experience in the domain. Unlike existing multi-agent sys-
tems that automate tasks with agents, the user orchestrates agents
to assist their decision-making process in each turn, through chat-
ting with all agents, with a tagged subset of agents, or calling in
new agents into the space. By comparing ChoiceMates with a web
search condition and a multi-agent framework (n=12), we show
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that ChoiceMates enables a more con�dent, satisfactory decision-
making with better situation understanding than web search, and
higher decision quality than a commercial multi-agent framework.
We further illustrate how participants utilized ChoiceMates to make
unfamiliar decisions, providing insights into designing a more con-
trollable and collaborative multi-agent system.

CCS Concepts
ˆ Human-centered computing ! Interactive systems and
tools; Natural language interfaces.
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multi-agent interactions, conversational user interface, decision-
making support, large-language models
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1 Introduction
People make decisions online every day, from purchasing a new
product, choosing a trip destination, to taking on a new hobby.
In making a decision, people inherently go through a set of steps
including recognizing the need for decision-making, collecting in-
formation, identifying and ranking key criteria, identifying and eval-
uating alternatives, and deciding the �nal choice among them [58].
However, making anunfamiliar decision�decision-making situa-
tions where an individual lacks knowledge and preference in the
domain�requires individuals to �rst grasp the fundamental knowl-
edge of the domain before delving into the decision-making pro-
cess [3, 34]. Such lack of familiarity makes decision-making more
challenging as it requires the user to continually switch between
learning about the domain and evaluating options, often under a
limited time budget [4, 60, 61].

While prior work has demonstrated e�ective support for online
decision-making, they have focused on providing support for man-
aging and organizing criteria and alternatives in the domain rather
than for uncovering and understanding them [8, 50, 51]. This lack
of support during the initial phases of searching for and understand-
ing the key domain information can increase information overload
for unfamiliar decision-making situations [26, 73]. Subsequently,
information overload often leads to a signi�cant investment of time
and cognitive resources in grasping domain details and eliciting
preferences, potentially causing individuals to make uninformed
decisions or even give up entirely [28, 77]. Beyond increasing e�ort,
overload can also undermine users' con�dence in their judgment
and satisfaction with the resulting choice, especially when users
must make sense of a new domain [13, 40, 76].

On the other side, other research aids sensemaking of unfamiliar
domains through an interactive and guided exploration of compre-
hensive knowledge [52]. While such an approach ensures a holistic
comprehension of the domain, users still need to put a signi�cant
e�ort into connecting the knowledge to their situations, especially
for new decisions. To minimize user e�ort, recommender systems

aim to simplify decision-making by suggesting personalized op-
tions [9, 23]. Yet, for novices in a domain, these preferences might
not be well-elicited [55, 72]. This can cause an over-reliance on the
system, especially if the novices cannot detect errors due to their
limited knowledge [62]. Ultimately, novices face the dilemma of re-
searching the unfamiliar domain individually which is demanding,
evaluating di�erent options without good con�dence and intuition,
or ending up making a decision that is ill-informed, all of which
motivates the need for a new approach that supports unfamiliar
decision-making.

To understand the practice and needs of online decision-making
in an unfamiliar domain, we conducted a formative study with 14
participants who had experience making decisions online. From
observing and interviewing their decision-making process in un-
familiar domains, we discovered that participants described the
need to understand a wide range of opinions and perspectives (in-
cluding relevant and broad domain information) simultaneously,
quickly explore inquiries that are on top of their minds, and develop
personalized standards to access the information found.

The identi�ed needs point to a challenge that is inherently about
comparing perspectives: novices often need to quickly sample and
compare a wide range of viewpoints to learn what matters in a
domain, while also asking follow-up questions as new uncertainties
arise. This motivated us to exploremulti-agent conversational
interactions . Multiple agents can surface diverse opinions and per-
spectives in the domain through distinct viewpoints, allowing users
to juxtapose opinions, discover trade-o�s, and surface relevant
criteria early rather than assembling information from scattered
sources sequentially. Conversational interaction can support light-
weight exchanges of information needs: users can ask follow-ups,
compare options, and focus the search on their context. Together,
a conversational set of agents could help users learn key domain
knowledge, identify plausible options, and develop personalized
standards within a limited time budget.

Many existing multi-agent systems primarily aim to automate
the process of solving complex tasks with minimal human inter-
vention by assigning agents into di�erent subtasks [43, 88] or roles
[25, 81, 81]. However, there is a limited exploration of multi-agent
interfaces with interactions where the user is assisted or empowered
by collaborating with a set of agents. For tasks like information
seeking and (unfamiliar) decision-making where human prefer-
ences and opinions play a signi�cant role, it is important to keep
users in the loop, as full automation may lead the users to naively
follow agents' guidance and lose agency over their decisions.

We presentChoiceMates, a multi-agent conversational system
where the user can navigate the unfamiliar decision-making pro-
cess by conversing with a set of agents and constructing the user's
own preference space. In ChoiceMates, each agent is characterized
by a unique descriptor (i.e., a single-line description of the agent; a
professional photographer in Fig. 3), a set of valued criteria (quality,
durability, and battery in Fig. 3), and a single option (Canon EOS
5D Mark IV in Fig. 3) to re�ect the unique experience, to support
intuitive exploration of diverse perspectives. The user takes full
control of the agents, and can converse with any individual or group
of agents in theconversation space(Fig.1-1) to explore and expand
the information in the decision space. Agents, auto-detected crite-
ria, and options from the conversation appear as theconversation
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history (Fig.1-2) to help users uncover and keep track of the key
information found. The user can save agents, criteria, and options
to the preference space (Fig.1-3) with brief notes throughout the
conversation to shape the user's preferences and utilize them when
making the �nal decision.

To evaluate whether an interactive multi-agent-based approach
can e�ectively support unfamiliar decision-making, we conducted a
three-condition within-subjects user study with 12 participants. We
compared ChoiceMates with a web search condition and a commer-
cial multi-agent framework condition1 where a set of necessary
agents collaborate to respond to the user, guided by the following
research questions:

RQ1. How does ChoiceMates help users explore a broad informa-
tion space in the domain?

RQ2. How does ChoiceMates support the discovery and manage-
ment of relevant information to the user's context?

RQ3. How does the user perceive their �nal decision with Choice-
Mates?

RQ4. How does the user utilize ChoiceMates in the decision-
making process?

Our results show that ChoiceMates successfully led to a more
satisfactory and con�dent decision, enables comparable exploration
of a broad information space, and supports easier management of
discovered information and a better understanding of user situa-
tion than the web condition. Compared with an existing computer-
led multi-agent framework, ChoiceMates facilitated broader explo-
ration of information in the domain and participants perceived the
�nal decision as of higher quality. In addition, we report on repre-
sentative strategies of how participants utilized ChoiceMates for
unfamiliar decision-making, and further discuss the user-side im-
plications and design considerations of a controllable, collaborative
multi-agent system.

This research makes the following contributions:

� Findings from a formative study with 14 participants uncovering
the practices and needs in unfamiliar decision-making.

� Design and implementation of ChoiceMates2, a multi-agent
conversational system designed to support unfamiliar decision-
making by providing users control over conversations with a
dynamic set of agents with unique experiences and preference
construction in the form of criteria, options, and agents.

� Findings from a study with 12 participants that revealed Choice-
Mates supports discovery of broad information with less burden,
e�ective management of discovered information, and a more
satisfactory and con�dent �nal decision compared to theWeb
condition, and a wider exploration of information space and a
perceived quality �nal decision with higher con�dence compared
to the MultiAgent condition.

2 Related Work
Our work addresses the challenges in onlineunfamiliar decision-
making by leveraging the bene�ts of multi-agent conversations
powered by LLMs. We review prior work on online decision-making

1Multiagent Wizard: https://chat.openai.com/g/g-u9C6YeMsL-multiagent-wizard
2The code repository and supplementary materials for ChoiceMates is available at
https://github.com/jeongeonp/ChoiceMates.

support, conversational interfaces for online decision-making, and
designs of collaborative multi-agent systems.

2.1 Online Decision-Making Support
Due to the enormous amount of information online, decision-
makers can face information overload [79], which negatively in�u-
ences the resulting decision quality [40, 67]. For unfamiliar deci-
sions where users do not have su�cient knowledge or expertise in
the domain, searching for information becomes particularly chal-
lenging [3, 34]. Beyond increasing e�ort, overload can undermine
users' con�dence and satisfaction with the resulting choice, partic-
ularly when they must identify what criteria matter and evaluate
options in a new domain [13, 40, 76].

One thread of research focused on identifying selection criteria
among a wide range of options to choose from. Mesh proposed
consumer product decision-making through comparison tables and
customizable preference settings [8], and Unakite and Crystalline
supported software developers' decision-making with web content
snippets and comparison tables [50, 51]. While these systems pro-
vide strong support for utilizing collected information on options
to make decisions, they provide limited assistance in helping users
understand information when users lack domain knowledge. Con-
sequently, novices in the domain may not only struggle to identify
important criteria but also to critically compare discovered options
[26, 73]. On the other hand, Selenite leveraged LLMs to generate po-
tentially relevant criteria based on user search and annotate them in
the information inside websites to structure the exploration process
[52]. While Selenite ensures a high comprehension of the domain,
the users would need to spend additional e�ort to precisely un-
derstand how the criteria match their unique situation to make a
decision.

To make the process less overwhelming, recommender systems
can guide users unfamiliar with the domain by providing personal-
ized options for users to choose from [9, 23, 71]. However, one-shot
recommender systems (i.e. recommendations given after just a
single example or interaction) are insu�cient to support users in
learning about the domain for unfamiliar decisions as the interac-
tion is uni-directional [30]. This can decelerate users from forming
their preferences during the decision-making process [55, 72, 83].
Conversational recommender systems (CRS) build on top of existing
recommender systems by o�ering the ability to make back-and-
forth exchanges of messages to continually provide contextualized
and relevant recommendations throughout the user's learning and
decision-making process [30, 82, 84]. However, CRS often struggle
with maintaining context and providing su�cient explanations that
the user need [29].

ChoiceMates is primarily inspired by the bene�ts of CRS in pro-
viding personalized recommendations and guidance for preference
elicitation and aims to expand that to unfamiliar decision-making
situations where a holistic understanding of a domain is crucial
for making a con�dent decision. We additionally incorporate the
bene�ts of web-based decision-making support systems to identify
and manage key criteria and options in the domain better.
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2.2 Text-Based Conversational Interfaces for
Information Seeking

Text-based conversational interfaces have been widely adopted
for various tasks, valued for their ability to present information
in a human-like, accessible format and support �exible, adaptive
exploration [17, 48, 86, 87]. They have also proven e�ective in
information seeking behaviors online, where Searchbuddies [24]
embedded search engine agents in social media threads to provide
easy access to relevant information online, and Gupta et al. [21]
increased user trust and satisfaction through conversational on-
line housing recommendations. In addition, Radlinski et al. [69]
proposed a set of properties that composes a natural and e�cient
conversational information retrieval system. The recent surge of
large language models (LLMs) has revealed the potential for more
capable conversational interfaces across diverse domains ranging
from programming to searching for UI [49, 59, 80]. One most promi-
nent example for information seeking is ChatGPT and other LLM
applications, where they support real-world tasks such as trip plan-
ning or learning a new language [63]. However, such interfaces
often present information as a linear stream, which can make it
di�cult to compare options and keep track of evolving criteria,
which are critical steps in unfamiliar domains.

On the other hand, while conversational interfaces adaptively
provide information through a multi-turn process, conversing re-
quires the user to articulate their input clearly which, if not done,
could result in misinterpreted user intent and irrelevant responses
[5, 16, 27, 57, 94]. To complement that, existing work has demon-
strated techniques to bring multi-modal inputs such as a graphical
user interface (GUI) to repair conversational breakdowns [46, 47].
LLM-based interfaces have also become more proactive, asking
clarifying questions and o�ering candidate options when users'
intents are underspeci�ed.

ChoiceMates builds on these LLM-powered conversational in-
terfaces by providing interactive and digestible conversations to
support online decision-making. In addition, ChoiceMates adds on
direct manipulation of objects as an interaction modality on top
of natural language, where actions such as saving valuable criteria
or options to the preference space are fed into the conversation as
a context. This moves beyond a linear conversational interaction
by letting users externalize and organize information, where these
actions become part of the conversational state, enabling more
precise and user-steered preference articulation.

2.3 Multi-Agent Interfaces
Earlier multi-agent works show that many human tasks bene-
�t from collaboration and information integration from various
sources [14, 19] compared to individual cognitive processes, and
capitalize on unique identities of each agent and their abilities to
delegate tasks among agents [35, 36, 45]. Synthesizing such inves-
tigations with technical advancements, multi-agent systems have
recently gained popularity with the emerging capability of Gen-
erative AI and LLM. To automate human work, they utilize the
interaction between multiple agents and/or with humans to sim-
ulate human behaviors [65, 66], cooperate to solve complex tasks
[43, 81, 93], generate visual contents [6, 15, 88], and leverage per-
spectives from diverse agents [7, 12]. Frameworks such as AutoGen

[85] or AgentVerse [10] support this process of building a multi-
agent system by helping developers �exibly de�ne and con�gure
agents and conversation patterns.

Distinguishing from multi-agent systems that aim to automate
human work with minimal human intervention (e.g., adjusting in-
put data), ChoiceMates aims to design a system that can foster
collaboration between multiple agents and humans. Prior work
explores e�ective designs of agents or multi-agent conversations
to assisthuman judgment and task execution. For example, Ben-
harrak et al. [2] asked writers to de�ne and identify AI personas
that can provide on-demand feedback from di�erent perspectives.
ChainBuddy [89] assisted the planning process by assigning speci�c
agents to each task in the plan, allowing for a focused execution.
Moreover, CommunityBots [33] evaluated a conversation and topic
management mechanism with multiple agents each specializing in
a topic for gathering public input across domains and topics with a
Wizard of Oz study. While they provide interesting insights into
multi-agent interaction design, they o�er limited direct evidence
on how such designs change users' decision-making processes.

Complementing these, recent HCI work examined how multi-
agent conversational interfaces can broaden the set of perspectives
users encounter (e.g., to counter �lter bubbles) [92], increase in-
tended sustainable behaviors through guidance from multiple NPCs
[90], and how multi-agent group dynamics may in�uence users'
judgments [75]. Building on this growing literature, we investigate
the design and implementation of multi-agent interfaces in the
context of information seeking and comprehension for unfamiliar
decision-making processes, an underexplored domain. Speci�cally,
we design agents that not only provide factual information but also
surface diverse perspectives by revealing similar and contrasting
experiences and opinions in response to user inquiries, aiming to
deepen users' and support more informed decision-making through
enriched interactions.

3 Formative Study
To design an approach to support unfamiliar decision-making,
we �rst aimed to understand the common practices in unfamil-
iar decision-making and uncover the needs in the process. For this
purpose, we conducted semi-structured interviews with 14 partici-
pants with prior experience in unfamiliar decision-making.

3.1 Participants and Study Procedure
We recruited 14 participants (Age=18-55, M=28.2, Std=7.8; 8 males
and 6 females) who had frequent experience making decisions
online (details in Table 1). The recruitment took place through our
university's community channels and snowball sampling to recruit
participants in a wide age group. To ensure their experience in
making decisions in unfamiliar scenarios, we asked the participants
to list their previous experience in both familiar and unfamiliar
decisions in the recruitment form.

The interview lasted for 75 minutes for each participant. First, a
20-minute semi-structured interview was conducted to understand
participants' previous experiences with unfamiliar decision-making.
We asked questions about the overall process, which information
they utilized, and the challenges and needs they faced in the pro-
cess. Then, a 30-minute think-aloud study was conducted where
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participants chose an unfamiliar scenario from the given set (e.g.,
buying a robot vacuum cleaner or choosing a new hobby to do in
their free time; see Appendix A) and browsed through the internet
until they identi�ed several solid options.3 Lastly, participants
were interviewed for 15 minutes on their experience with their
process and the challenges and needs they faced in this scenario,
then on the general challenges and desired support of unfamiliar
decision-making. Participants were compensated 20,000 KRW (ap-
proximately 15 USD) for the interview. The study was approved by
the Institutional Review Board (IRB) at the institution this research
was conducted.

After the study, the interviews and think-aloud sessions were
transcribed using automated tools and manually reviewed for ac-
curacy by the �rst author. The two authors then conducted an
inductive thematic analysis, independently coding participants'
current practices, existing needs, and desired support. The authors
collaboratively discussed discrepancies, resolved con�icts through
consensus, and iteratively re�ned the codes to �nalize the �ndings.

3.2 Findings
Here, we describe the di�erent approaches people follow for un-
familiar decision-making and describe the three main needs we
identi�ed from the process.

3.2.1 Practice.The participants utilized several sources in an un-
structured manner (i.e., in various orders and frequencies) to collect
information and make unfamiliar decisions. Such sources include
summary posts of the domain (n=8), posts with individual opinions
and experience (n=10), and websites with a list of options in the do-
main (n=11). During the interview, many (n=12) brought up asking
an expert as their previous experience to get helpful and needed
information for making decisions in unfamiliar domain.

With summarized contentsuch as YouTube summarization videos
or rating sites (e.g., https://www.rtings.com/), participants were
able to objectify multiple criteria and understand an overview of
the domain, but could not receive information more relevant to
their context. Participants foundposts with individual opinions�
online communities, product reviews, or blog review posts�helpful
for gathering diverse opinions on the options but also mentioned
that it is time-consuming to �nd credible sources and the possi-
ble bias hinders them from utilizing individual opinions solely.
Browsing through a grid of optionsfrom e-commerce websites
(e.g., https://www.amazon.com/) was another approach participants
took, but they were unable to understand and compare di�erent
options without knowledge of the domain, thus switching to the
other two sources of information.

On the other hand, 12 out of 14 participants mentionedasking
an expert�including store managers, friends, and family who have
expertise in the decision domain�an alternative approach they
took for past unfamiliar decisions as a way to receive information
without being overwhelmed. They mentioned that experts' ability
to (1) explain ground-based (i.g., basic but essential) information
about the domain and provide information that's di�cult to �nd,
and (2) ask clari�cation questions to make better suggestions in

3As we allocated a rather short time for the think-aloud study, we complemented the
observation with an interview about their past experiences.

one's speci�c context example makes them reach out to experts for
unfamiliar decisions.

3.2.2 Needs.We identi�ed three main needs participants exhibited
during the unfamiliar decision-making process.

C1: Discovering broad and relevant domain information evenly
and simultaneously.The participants mentioned two major types
of information that assist their unfamiliar decision-making process,
namely broad (i.e. information that represents comprehensive infor-
mation of the domain) and contextually relevant (i.e. information
that is relevant to one's situation or preferences) domain informa-
tion. Participants expressed concerns about `missing out on the
core domain information' (P14) but were also frustrated when they
were `not able to �nd information relevant to their case' (P5). As the
domain was unfamiliar, participants often ended up exploring one
type of information and struggled to start exploring the other type
of information. Participants tried to mitigate this by expanding their
discovery to more fresh experiences or opinions in the domain, to
ensure that they understood the landscape of the domain. However,
due to their lack of ability to discover information in an unfamiliar
domain, many could not diversify their search to underexplored
types of information.

C2: Quickly addressing inquiries that are on the top of their minds.
As participants had insu�cient domain knowledge, they had many
inquiries and curiosities during the process. While such inquiries
were often quick and short (e.g., di�culty of installing a discovered
car seat (P9)), participants deliberately looked for answers instead
of skipping as it was a crucial step to establishing a deeper domain
understanding. However, their inquiries were not su�ciently ad-
dressed due to a lack of time or ability to �nd what they wanted.
For example, P12 (interior light) while watching a YouTube video
on famous lamp brands, had to go on Google multiple times to
search for new information, such as the meaning of Handwerker
or mushroom lamp styles, which they later described as tedious.
P12 additionally expressed the need to chat with an expert to un-
derstand possible materials and their pros and cons. Similarly, P2
(solo trip destination) mentioned that they would want the person
who wrote a particular blog post to answer a few extra questions,
including suggestions for other trip destinations and why.

C3: Gaining personalized standards to assess the information found.
A core concern raised by the participants was that they did not
have enough knowledge or con�dence in the domain to assess the
information discovered. Even after participants read through a few
webpages or had notes written down, they still thought they did not
have su�cient understanding of their situation to establish person-
alized standards and evaluate di�erent criteria and options. Thus,
participants had to gather a personalized set of key aspects and
their importance to assess newly discovered information or make
a choice. For instance, P1 (cafe for catering) faced di�culties in
ranking the discovered aspects (e.g., location. type of desserts, cater-
ing experience) and making the decision until the end when they
realized that they were prioritizing cafes with catering experiences.
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ID Age Gender Previous Unfamiliar Scenario Selected Scenario

P1 26-35 F
Choosing a course to take for a summer school,
Buying an oven for a baking hobby

Choosing a cafe to cater some snack food on an
end-of-semester event

P2 36-45 M
Choosing a trip destination,
Choosing a t-shirt for summer

Planning a solo trip destination for three days

P3 26-35 M
Buying a tennis racket,
Choosing a U.S. stock option to buy

Buying a car seat for a friend's newborn

P4 26-35 F
Choosing a working holiday location,
Buying a laser hair removal

Buying a car seat for a cousin's newborn

P5 18-25 M Buying a lunch box
Buying a robot vacuum cleaner to replace the nor-
mal vacuum cleaner

P6 26-35 F
Buying a new tennis racket,
Choosing meal to cook

Renting a house short-term for an internship

P7 18-25 M
Choosing a transportation card plan
in a new country

Choosing a new hobby to do in free-time

P8 18-25 F
Planning a trip to Osaka,
Choosing a wrist/ankle brace+lumbar support

Buying a robot vacuum cleaner to replace the nor-
mal vacuum cleaner

P9 18-25 M
Choosing a hair salon,
Buying a gift for a friend

Buying a car seat for a friend's newborn

P10 18-25 M
Whether to get a CT+MRI during ER visit,
Buying clothes at a �ee market

Buying a skateboard for transportation purposes
instead of walking to school

P11 26-35 F
Buying a co�ee pod machine,
Searching for a job

Buying a skateboard for transportation purposes
instead of walking to school

P12 26-35 M
Buying a used phone,
Planning a trip to Jeju

Buying an interior light at home

P13 18-25 M
Choosing an a�ordable phone plan,
Choosing �eld of work

Buying a skateboard for transportation purposes
instead of walking to school

P14 46-55 F
Choosing exercise,
Buying a blue light blocking �lm

Buying an interior light at home

Table 1: Participant demographic for the formative study.

4 Design Goals
With the identi�ed needs in the unfamiliar decision-making process,
we propose the following design goals for a system that can support
unfamiliar decision-making.

DG1. Provide diverse opinions and perspectives in the do-
main through experiences. In unfamiliar decisions, par-
ticipants wanted to discover a wide range of information,
namely broad, relevant, and fresh information with equal
focus. Given di�culty identifying what's �core� and answer-
ing emerging questions, participants turned to multiple ex-
periences to �ll gaps and validate claims. Past research has
shown that social information search containing people's
experiences could help discover increased �rsthand informa-
tion and diverse perspectives with value judgments [1, 31].
In addition, prior work has shown that novices preferred
option-based suggestions of preferences over attribute (i.e.,
criteria)-based suggestions [37]. Inspired by such works,
we can design a system where multiple experiences of us-
ing di�erent options can o�er complementary perspectives
without overwhelming users with unstructured viewpoints.

DG2. Provide options to explore broad and contextually rel-
evant domain information. Participants also mentioned
the need for simultaneous exploration of broad and relevant

domain information to expand the depth and width of their
domain knowledge. Support for users to seamlessly switch
between the two types of information when needed in the
process may help them �ll in underexplored parts of their
information discovery in the domain.

DG3. Allow for direct exchanges of information needs
through conversational interactions. Conversation is an
e�ective medium for an enhanced searching experience [48]
and in expressing information goals [74]. To aid users in
addressing their unique information needs, an e�ective ap-
proach would be to utilize conversational interaction where
users can ask follow-up questions on top of the acquired
information. This can support further exploration of how
di�erent domain information connects to each other and to
the user's preferences.

DG4. Facilitate users in building preferences relative to the
domain. The participants mentioned the di�culty of gain-
ing personalized standards (e.g., a travel destination less
than 3 hours via �ight) that would help them assess the
information found. Rather than assuming users can form
standards from scratch, the system can use exploration his-
tory as astarting pointto surface preference candidates,
and have the users con�rm or revise them. To reduce the
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risk of �lter bubbles, the system should also surface con-
trasting opinions alongside emerging preferences. Identi�ed
aspects could then function as evidence for the user to eval-
uate later discovered information and gradually clarify their
preferences over the decision-making period.

5 ChoiceMates: A Multi-Agent Conversational
System

From our �ndings and the design goals, we designed and developed
ChoiceMates, an interactive multi-agent conversational system
that assists users in unfamiliar decision-making�situations where
users must make a decision in a domain where they lack prior do-
main knowledge and well-formed preferences, often under a limited
time budget. Note that the scope of unfamiliar decision-making
ChoiceMates is designed to support does not include primarily
high-stakes or overly complex decision contexts (e.g., those requir-
ing extensive veri�cation, long-term deliberation, or multi-stage
planning), which we discuss further in Section 7.3.

ChoiceMates allows the user to (1) converse with a dynamic
set of agents to explore broad and relevant information and (2)
utilize extracted conversation history to �ll up the preferences
space to make a decision. Here, we describe an envisioned user
scenario, explain di�erent system components, and describe the
system implementation and prompt engineering.

5.1 Envisioned Scenario
Sally has recently found an interest in photography and wants to
�nd the right camera for her. However, she is new to the camera
domain and has no idea which camera she would be interested in.
As she has no experts to consult and gets overwhelmed by doing a
few online searches, Sally enters ChoiceMates and types into the
message input box, �I'm new to photography, and I want a camera.
Not sure which one would be best for me.� She then encounters three
distinctive agents (Alex, Jamie, Taylor) appearing on ChoiceMates,
each with a unique pro�le containing anoption (i.e., a camera

model) they had chosen and thecriteria (e.g., portability, brand)
that led to their choice. In each agent's response, she sees criteria
and options auto-detected and listed in the conversation history.

� Alex: �As a professional photographer, I valueimage quality

and durability in a camera. That's why I chose theCanon EOS

5D Mark IV . It's a full-frame DSLR that delivers excellent image
quality and is built to last.�

� Jamie: �I'm a hobbyist photographer and I prefer a camera that's
lightweight and easy to use. I've been using theSony Alpha

a6000and it's been great for me. It's compact, takes great photos,
and is very user-friendly.�

� Taylor: �I'm a travel blogger and for me,portability and

battery life are key. I use theFuji�lm X-T3 . It's compact, has a
long battery life, and takes amazing photos. What are your needs
and preferences when it comes to photography?�

Sally learns about the wide range of values and criteria agents
with di�erent professions and lifestyles have for cameras through
the agents and their pro�les (DG1). Sally considers Jamie to be the

most relatable as she is getting a camera for a hobby. Sally tags
Jamie and asks why they value lightweight and easy-to-use cameras.
Jamie responds that they �don't need all the bells and whistles of
a professional camera� and they �want to focus on capturing the
moment�. Sally learns that for her personal use, she may want to
follow Jamie's reasoning as Sally is also looking for a simple camera.
She then asks follow-up questions to Jamie on �What is considered
a lightweight camera?� and �What is the main di�erence between
a professional camera and an easy-to-use camera?� to better under-
stand what each criterion means (DG3). Sally's conversations with
Jamie allow her to discover what is relevant to her context.

After gaining some information, she decides to get an easy-to-use
camera and saves the criterioneasy-to-useand the agent Jamie to
her preference space. Then, she turns on thepreference toggleas she
now wants more relevant information to her identi�ed preferences
(DG2). As the agents have access to Sally's preference space, when
she asks a question that re�ects her preference: �Are there other
cameras that I would like?�, three more agents with the criterion
easy to useincluded in their valued criteria appear: Riley, Morgan,

and Casey. Continuing the conversations with di�erent agents, Sally
is suddenly lost on which information she needs to discover more.
She takes a look at the conversation history, sees the criterion
durable mentioned the most, and realizes that she may consider

durability a key aspect of her preference. She then addsdurable
to the preference space and continues exploring the options with
relation to their durability (DG4).

As Sally continues to converse and learn more, she becomes
more and more con�dent about the set of criteria she values for her
activities and adds those to her preference space (DG4). Now that
she has a clearer picture of the domain, she also wants to compare
the three cameras she is considering in-depth. By asking the agents
to `debate each other', Sally understands the crucial di�erences
between the options and concludes thatNikon Coolpix B500best
�ts her preferences and adds it to her preference space. She checks
her preference spaceand the saved criteria and options one more
time and con�dently makes the decision.

5.2 System Components
ChoiceMates (Fig. 2) is an interface that allows the user to interact
with a set of agents to make an unfamiliar decision. Agents are
the main unit of conversation in ChoiceMates and are the basis of
gaining information about the domain.

ChoiceMates consists of aconversation spacewhere the user can
converse with a dynamic set of agents, aconversation historythat
automatically lists agents, criteria, options discovered during the
conversation, and apreference spacewhere the user can gather and
save relevant information throughout the process. In this section,
we �rst describe agents, the conversation space with the agents
and additional support in the conversation space to manage the in-
formation, then the conversation history and the preference space.

5.2.1 Agent: Basic unit of information.In ChoiceMates, each agent
(Fig. 3) is characterized by its descriptor (i.e., a single-line descrip-
tion of the agent; a beginner photographer who likes natural scenes),
a set of criteria (i.e., factors to consider in the domain) they value,
and a single option (i.e., an available choice in the domain) they
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