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Towards Deliberating Agents: Evaluating the Ability
of Large Language Models to Deliberate

Abstract

As artificial intelligence increasingly permeates our decision-making processes,
a crucial question emerges: can large language models (LLMs) truly engage in
the nuanced, collaborative process of deliberation that underpins democracy? We
present the LLM-Deliberation Quality Index, a novel framework for evaluat-
ing the deliberative capabilities of large language models (LLMs). Our approach
combines aspects of the Deliberation Quality Index from political science liter-
ature with LLM-specific measures to assess both the quality of deliberation and
the believability of Al agents in simulated policy discussions. Additionally, we
introduce a controlled simulation environment featuring complex public policy
scenarios and conduct experiments using various LLMs as deliberative agents. Our
findings reveal both promising capabilities and notable limitations in current LLMs’
deliberative abilities. While models like GPT-40 demonstrate high performance in
providing justified reasoning (9.41 / 10), they struggle with more social aspects of
deliberation such as storytelling (2.43 / 10) and active questioning (3.41 / 10). This
contrasts sharply with typical human performance in deliberations, who typically
perform well in storytelling but struggle with justified reasoning. We also observe
a strong correlation between an LLM’s ability to respect others’ arguments and its
propensity for opinion change, indicating a potential limitation in LLMs’ capacity
to acknowledge valid counterarguments without altering their core stance, rais-
ing important questions about LLMs’ current capability for nuanced deliberation.
Overall, our work offers a comprehensive framework for evaluating and probing
the deliberative abilities of LLM agents across various policy domains, showing
not only the current state of LLM deliberation capabilities but also providing a
foundation for developing more deliberative Al

1 Introduction

Group deliberation permeates our daily lives - from workplace discussions and community planning
to global policy-making. It involves collaborative information sharing, perspective-taking, and
consensus-building to address shared challenges [ [ 1]. In this work, we are driven by
the vision that simulating deliberation with large language models holds significant value: 1) it can
support social skills training by helping individuals deliberate more effectively, 2) it allows for the
evaluation of moderation mechanisms before they are implemented in real-world group deliberation
settings, and 3) it enables the simulation of small-scale deliberations between different personas in
cases where assembling a human constituency might be too expensive, such as content moderation
or jury decision-making. These are but a few examples of the promise that it holds. But this vision
prompts an important question: can language models “deliberate”, and how might we go about
answering this?

By adopting the concept of deliberation from the social science literature[ [ 11,
we align with its definitions and practices which emphasize a collaborative and consensus-building
process. This approach contrasts with various interpretations found in a thread of research in the
Large Language Model literature. For instance, some consider negotiation— a zero-sum interaction
where parties aim to maximize their own outcomes— a form of deliberation [ [ 11,
while others view deliberation as a form of persuasion [ [ 1], and some take an even
broader view, viewing asynchronous voting on statements as a form of deliberation [

[ ]]. This ambiguity underscores the need for a clearer framework to assess LLMs’ capabilities in
this domain. Prior work has mainly evaluated LLM’s abilities in adversarial, zero-sum scenarios like
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negotiation and debate[ [ 1, [ ]I, which fails to capture the collaborative
and consensus-building aspects that characterize the social science understanding of deliberation
[ [ 1]. This work introduces deliberation as a novel and distinct domain for
assessing and improving LLMs’ ability to engage in constructive, multi-stakeholder dialogues.

Current LLMs exhibit several limitations that may hinder effective deliberation, including tendencies
to evade difficult questions, lack persistent memory, display incuriosity, avoid taking firm stances,
and respond too readily to changes in the conversational context [ [ 11, all aspects that
make it unclear as to whether LLMs can truly "deliberate" in a meaningful sense. Because of these
limitations, studying the ability of LLMs to deliberate is valuable not only for understanding how
well they can function as deliberative agents but also for providing unique insights into their general
capabilities. Existing benchmarks often rely on static, predetermined sets of questions [

[ 1, [ 1], which fail to capture the dynamic, multi-turn nature of
real-world interactions.

Our research makes several key contributions to address this gap: a) We develop a comprehensive
suite of metrics drawing from the political science and political philosophy literature to assess
LLM deliberation performance, establishing clear benchmarks for success. b) We introduce a novel
environment inspired by Deliberative Polling methodologies [ [ 1] used in
real-world political science experiments. Our platform incorporates essential features such as turn-
taking mechanisms and opinion-tracking tools. ¢) We present initial findings on LLM performance in
deliberative scenarios and outline concrete next steps for advancing this line of inquiry

2 Related Work

Deliberation Deliberation is a well-studied topic in the social sciences, particularly in political
science and sociology [ [ 1, [ 1, [ 1. [ ] defines
deliberation as a process of thoughtful, open discussion aimed at reaching well-reasoned decisions.
They argue that deliberation is crucial for democratic decision-making, as it allows for participants to
engage in collaborative exploration of issues, consider diverse perspectives, and collectively work
towards more informed and legitimate decisions. Much work in the deliberation literature centers
on creating environments that foster this collaborative process. The seminal work in this field is the
Deliberative Polling method, developed by Fishkin and Luskin [ [ 1], which
has been widely used to study how deliberation leads to collaborative preference transformation.
Notably, unlike experiments centered around negotiation or debate, these deliberations deliberately
avoid asking participants to come to a consensus, as [ ] found that mandated
consensus can lead to a false agreement.

Multi-Agent Interaction Multi-agent interaction using Large Language Models (LLMs) has
emerged as a significant area of research, exploring how Al agents can collaborate, compete, and
communicate in various scenarios. The potential for using LLMs to simulate complex inter-agent
dynamics has been investigated in contexts ranging from embodied cooperation to simulated Al

societies [ s ] Within this field, negotiation and debate have received particular
attention. Studies by [ ] and [ ] have investigated LLMs’ negotiation
abilities, often using game-theoretic frameworks to assess strategic reasoning and outcome optimiza-
tion. In parallel, work by [ ] and [ ] has examined LLMs in debate

scenarios, structured as adversarial exchanges aimed at persuading a judge or arriving at a "winning"
argument. While these studies provide valuable insights into LLMs’ capabilities in structured, often
competitive interactions, they differ fundamentally from deliberation, which emphasizes collaborative
exploration of issues without necessarily driving towards consensus or victory.

3 Our Work

3.1 Deliberation Simulation Environment

To evaluate the deliberative capabilities of language models, we designed a controlled simulation
environment that presents complex decision-making scenarios. The simulation environment consists
of the following key components: Public Policy Scenarios in the domains of Electoral Reform,
Immigration Reform, AI Regulation, etc; Briefing Materials: Expert-crafted arguments on all
sides of the issue, borrowed from deliberation studies such as [ [ ],

[ 1]; Deliberation Environment: An agent environment facilitates structured small group
discussions with timed rounds, distinct agenda items, and turn-taking mechanisms. Opinion Probes:
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direct and indirect questions that gauge an agent’s opinion at every turn; Sample Agents: LLM
agents created by sampling people’s questionnaire responses to the OpinionQA dataset [
s ], and initializing an LLM to adopt this stance, as described in [ ].

3.2 LLM-Deliberation Quality Index

Our evaluation framework comprises three main dimensions: LLM-specific believability (focusing
on persona consistency and human-like plausibility), General Deliberation Quality (an adaptation

of the Deliberation Quality Index [ s ] from the social science literature),
and Believable Opinion Change (where agents’ opinion change is compared against the Hegselmann-
Krause model from the opinion dynamics literature [ , D.

LLM-specific believability: a) Persona Consistency - Asseses whether statements uttered by the
agent align with their persona and character traits b) Believability - Assesses the overall plausibility
and naturalness of the LLM’s responses.

General Deliberation Quality: This is subdivided into the following sub-metrics (further details can
be found in [ 1): Justification Rationality, Common Good Orientation, Respect Towards Other
Participants’ Arguments, Respect Towards Other Groups, Questioning, and Storytelling.

Believable Opinion Change: Finally, we measure the opinion change over time, and compare this to
the Hegselmann-Krause model (HK model), which posits that individuals selectively update their
opinions based on the average opinion of others within a certain confidence bound. We modify this
model such that the extent of opinion update is determined by the quality of statements, particularly
considering evidence-based adaptation and consistency with the common good [ ].

Persona Constancy over Iterations Believability over Iterations

10

Finally, we employ LLM-as-a-Judge =
[ [ 1] to evaluate LLM e —
Believability and Deliberation Quality.
Aligning with deliberation literature,

\ B—’\
we assess Deliberation Quality using 1,
the top quartile of each metric rather

— oo — e
than a sum.
= =

3.3 What Does Success Mean ? teration ‘ ? eration ‘

Unlike typical benchmarks, success
here isn’t measured by high scores
across all dimensions. Studies of in-person deliberations show only 10% of humans excel in
all Deliberation Quality categories [ [ ]1]. Thus, success can be defined in two ways:
Objective Success in this paradigm is defined by exceptional performance across all dimensions
of the LLM-Deliberation Quality Index. An ideal LLM demonstrates mastery in every aspect of
Deliberation Quality, while preserving LLM-specific authenticity and maintaining fidelity to the HK
model. Use cases for an "ideal" deliberating agent is discussed in the Discussion section.

Constancy Score
Believability Score

Figure 1: Model Performance on LLM-Specific Believability

Human Standard Success in this
approach is defined by how closely

) Model st. RA R . .
the LLM’s performance mirrors hu- Gode4 | ';ujtl SCSZ 89 8;}2 %u:it S]togr;/
man participants in real-world delib- PT-40 . - . . - .
erati(fns Tphe L e 5 Llama-3 896 799 438 824 302 243

: g GPT-3.5 698 6.64 593 841 231 097

score distribution statistically similar  Mosaic MPT | 5.40 5.76 3.8%8 7.83  1.42 0.46
to humans across various categories,

including both strengths and limita- Table 1: Model Deliberation Quality

tions. This standard values authentic-

ity over perfection, aiming for a realistic emulation of human deliberative processes, complete with
occasional inconsistencies and biases.

4 Experiments

4.1 Simulation Set-up

We test our framework across three domains: 1) Electoral Process Reform, 2) Immigration Reform,
and 3) Artificial Intelligence Regulation. Each domain features three agenda items followed by an
open discussion period. We conduct four simulations per domain, totaling 12 simulations.



152
153
154
155

156

157
158
159

161
162
163
164

165
166
167
168
169
170
171
172
173
174
175
176
177

178
179
180
181
182
183
184
185
186

187

188
189
190
191
192

193
194
195
196
197
198

199
200
201
202
203
204

For digital representatives, we employ GPT-3.5 [ , ], gpt-40-2024-05-13 [

s ], Llama-3 [ R ], and MPT-30b-chat [ , ]. We use a temperature
of 0 for digital representatives and 1 for generating LLMs. Each experiment includes four simulated
humans randomly sampled from the OpinionQA Dataset [ , ].

4.2 Results

Finding 1: Language Models are Believable, but Performance Degrades Over Time When
looking at the first part of our index, LLM Believability, our findings support the results of [

, ], which is that frontier models can hold persona constancy fairly well [ ]. GPT-40
begins at an average score of 9.3, and ends at 9.1. However, language models perform worse over time
regarding believability, with stark dropoffs being observed in models with smaller context windows as
the conversation extends beyond that context window. However, this metric of utterances appearing
"human-like" is perhaps the one that most needs to be confirmed via real humans, which would be
the next step.

GPT-d0 Opinion Trajectories

,_._ Llama-3.1 Opinion Trajectories
E / +— Person 1

Finding 2: Deliberation Quality Performance
Differs Between LLMs and Humans LLMs
excel in providing justified reasoning (GPT-40
scoring 9.41) but struggle with storytelling and
asking questions , reflecting their tendency
towards incuriosity [ s ]. Contrast-
ingly, human deliberations, as analyzed in Eu- .. / \
ropolis [ ], show strengths in

respect towards groups and storytelling, with R
weaknesses in justified reasoning. This suggests

complementary strengths: LLMs provide struc- Figure 2: Opinion trajectories of GPT-40 and
tured arguments, while humans excel in social Llama-3 over course of4 agenda items within one
and narrative aspects of deliberation. topic.

person 1

Opinion
Opinion

Finding 3: '""Respect for Arguments'' Correlates with Opinion Change We observed a strong
correlation between models’ "Respect for Arguments" scores and their tendency to change opinions
[ , ]. GPT models, showing significant opinion shifts, score high in this metric, while
Llama, resistant to change, scores poorly (as a side note, this correlation is consistent at both
utterance and aggregate levels, and appears related to the degree of post-training [ ,

1). This finding suggests a crucial distinction between language models and human cognition:
Language models appear to struggle with integrating new information or acknowledging valid
counterarguments without simultaneously altering their core stance—a cognitive flexibility that
humans routinely demonstrate.

5 Discussion

In this paper, we introduce a novel framework for evaluating the deliberative capabilities of large
language models (LLMs). Our findings reveal both promising capabilities and notable limitations
in current LLLMs’ deliberative abilities. The contrast between LLM and human performance across
different deliberation quality metrics suggests a gulf in deliberation ability, with LLMs excelling in
structured argumentation and humans in storytelling and social nuance.

One success paradigm we defined is for the LLM to achieve high scores across all dimensions of
our LLM Deliberation Quality Index. This raises an important question: why would we want LLM
agents to be objectively good deliberators? Idealized deliberative agents could serve several purposes:
as educational tools demonstrating best practices in argumentation and respectful discourse; for
policy simulation, helping anticipate potential outcomes before real-world implementation; and as
benchmarks for Al development.

Our study has limitations that point to future research directions. First, we make the assumption
that Language Models can accurately judge each of our Deliberation metrics. Future work will also
ask humans to perform the same task to test this hypothesis. Additionally, we simply used base
LLMs with standard prompts as our agents. There is much work to be done on utilizing prompting
techniques [ , , s ], agent mechanisms [ s ], and fine-tuning
[ s ] to boost LLM deliberation performance.
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A Social Impact Statement

The development of deliberative Al agents carries significant potential social implications. On the
positive side, these agents could enhance democratic processes by facilitating more inclusive and
informed public discourse, potentially leading to improved policy outcomes. They could also serve
as educational tools, helping individuals understand complex issues from multiple perspectives and
improving their deliberation skills. However, there are also risks to consider. The deployment
of Al deliberation agents could potentially be used to manipulate public opinion if misused, or
inadvertently amplify biases present in their training data. There is also a risk of over-reliance on
Al in decision-making processes, potentially marginalizing human judgment and lived experiences.
Additionally, the technology could exacerbate digital divides, providing those with access to advanced
Al tools an unfair advantage in public discourse. As this research progresses, it is crucial to prioritize
transparency, fairness, and human oversight to ensure that deliberative Al augments rather than
replaces human democratic participation.

B Problem Formulation

We formalize the deliberation process as follows:
Let D = {ay,as, ..., a, } be a set of n agents participating in the deliberation.
Let T = {t1,t2, ..., tm } be a set of m topics for discussion.

For each topic ¢;, we define a set of agenda items A; = {a;1, a;2, a;3, aj4}, where each topic is split
into exactly 4 agenda items.

Let O; = {041, 0i2, ..., 0;. } be the set of k opinion probes for agent a;.

For each agenda item a;,,, we define a sequence of turns S, = {51, Sjy2, .-, Sjyi }» Where [ is the
number of turns in the discussion of agenda item a,.

At each turn s, an agent a; produces an utterance ;.

We define the following functions:

1. fbelief D Uijyz 7 [Oa 10]2
This function evaluates the believability of an utterance, returning scores for persona consis-
tency and overall believability.

2. fquality P Uijyx - [Oa 10]6
This function evaluates the deliberation quality of an utterance, returning scores for justifi-
cation rationality, common good orientation, respect towards arguments, respect towards
groups, questioning, and storytelling.

3. fop’inion L Qg tj, Ajyy Sjyx — Rk
This function measures the opinion of agent a; on topic t;, agenda item a;,, at turn s;,,
returning a vector of k real numbers corresponding to the k opinion probes.

Let ();;, be the set of quality scores for all utterances by agent a; in topic ¢;, agenda item a;,,.
We define the top quartile function:

4, ftopQ : Qi]‘y — [0, 10]6
This function returns the 75th percentile scores for each of the six quality metrics from Q.

The deliberation process can then be represented as a sequence of utterances and opinion measure-
ments for each topic and agenda item, with associated believability scores and top quartile quality
scores.

The overall performance of an agent a; for topic ¢; is evaluated using:
=
i=7 > fropa(Qigy)

y=1

P
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Opinion change can be measured by comparing fopimon(ai,tj,ajhsjn) with
fopm;m,,(ai,tj,aj4,sj4l) for each topic t;, where s;i; is the first turn of the first agenda
item and sy4; is the last turn of the fourth agenda item.

C Hegselmann-Krause Model

The classic Hegselmann-Krause (HK) model describes opinion dynamics in a group of agents. In its
basic form:

Let x;(t) be the opinion of agent i at time ¢, where z;(t) € [0, 1].

The update rule for the HK model is:

zi(t+1) = m Z z(t)

JEN: (1)
where N (t) = {j : |z;(t) — x;(t)| < €} is the set of agents whose opinions are within a confidence
bound € of agent ¢’s opinion.

In our quality-based modification, we introduce a quality factor ¢, (¢) for each agent’s utterance at
time t. This quality factor is derived from the deliberation quality metrics, particularly focusing on
justification rationality and common good orientation:

qj(t) = w1 - JustificationRationality ; (¢) + w2 - CommonGoodOrientation; ()

where w; and wo are weights determining the relative importance of each factor.

We then modify the HK update rule to incorporate this quality factor:

S en i G(8) - (@5 () = @i(t)
a .
D jenit 4t
where « € [0, 1] is a learning rate parameter that determines how much an agent’s opinion can change
in a single time step.

This modified rule ensures that: 1. Agents are more influenced by high-quality arguments (higher
¢;(t)). 2. The magnitude of opinion change is proportional to the quality of the arguments presented.
3. Agents still primarily consider opinions within their confidence bound e.

To measure how well the LLMs’ opinion dynamics align with this modified HK model, we compute
the difference between the observed opinion change and the change predicted by our model:

N
1 .
HK Alignment = 1 — § |29 () — 2PNt
=1

where NN is the number of agents, x?bserved(tﬁnal) is the final observed opinion of agent i, and
xfredwted(tﬁnal) is the final opinion predicted by our modified HK model.

A higher HK Alignment score indicates that the LLMs’ opinion dynamics more closely match the
quality-weighted, confidence-bounded updates described by our modified HK model.

D General Deliberation Quality

Our General Deliberation Quality metrics are adapted from the Discourse Quality Index (DQI)
developed by [ ] and further refined in deliberation literature. These metrics
aim to capture key aspects of high-quality deliberation as defined in political science and democratic
theory. The six sub-metrics are:

13



616
617
618
619

620
621
622
623
624

625
626
627

629
630

632

633

635
636

638
639
640

641
642

. Justification Rationality: This metric assesses the level of reasoning in an argument.

Following [ ], we evaluate whether claims are backed by reasons and
how sophisticated those reasons are. The scale ranges from no justification (score of 0) to
sophisticated justification with multiple complete justifications (score of 10).

. Common Good Orientation: This measures the extent to which arguments are framed in

terms of the common good rather than narrow group interests. As described by Knobloch
et al. [ ], high scores are given to statements that
explicitly consider the welfare of the community as a whole or appeal to general principles
of justice or rights.

. Respect Towards Other Participants’ Arguments: This metric evaluates how respectfully

participants engage with others’ viewpoints. Again drawing from [ 1,
we assess whether participants acknowledge and engage constructively with opposing
arguments, rather than ignoring or dismissing them outright.

. Respect Towards Other Groups: This gauges participants’ ability to show consideration

for the interests and perspectives of different social groups, especially those not directly
represented in the deliberation. This aligns with Fishkin’s [ , ] emphasis on equal
consideration of all affected parties in deliberative democracy.

. Questioning: This measures the frequency and quality of inquiries posed by participants.

As highlighted by Warren ?, questioning reflects critical engagement and efforts to deepen
understanding of the issues at hand. High scores are given for probing, relevant questions
that seek to clarify or expand on others’ arguments.

. Storytelling: This assesses the use of narrative elements to illustrate points, share experi-

ences, or make abstract policy issues more concrete and relatable. While not part of the
original DQI, storytelling has been recognized by scholars like [ ] as an
important aspect of deliberation, particularly for including diverse voices and experiences.

Each of these metrics is scored on a scale from O to 10, with higher scores indicating better perfor-
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