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Abstract

Multi-party dialogues on ethically and socially
challenging (morally charged) topics pose a
challenge for large language models (LLMs)
trained on massive text corpora. Nevertheless,
LLMs can illuminate features of interaction in
such dialogues and serve as evaluation proxies.
We propose using LLM surprisal as an indicator
of points in dialogue which address or relate to
the discussion of social norms on a corpus of tri-
adic text conversations from the Balloon Task,
in which three participants collaboratively re-
solve a moral dilemma. We hypothesise that
(1) turns featuring indirect reference and im-
plicit moral justification will exhibit higher sur-
prisal than turns with direct reference or ex-
plicit justification, and (2) including dialogue-
act or reference-type annotations in the prompt
will reduce model uncertainty. By presenting
our planned experiments, we aim to inform the
design of socially aware dialogue systems able
to reliably interpret nuanced ethical discourse.

1 Introduction and motivation

Large language models (LLMs) are now used
across a wide range of tasks and their performance
is quite good on many of them, including chat-
based, game-like scenarios (Chalamalasetti et al.,
2023). However, human chat can cover a variety
of topics, and some discussions can be socially
charged – they may invoke and even challenge
broadly accepted social principles, for example,
the norm “do not kill a child”. Previous work
has investigated the extent to which LLMs encode
moral norms from different countries (Ramezani
and Xu, 2023) and, unsurprisingly, has found that
their knowledge is biased toward English-centric
norms. SOCIAL-CHEM-101 (Forbes et al., 2020)
provides a large-scale corpus of social norms for-
mulated as rules of thumb, which can be used as
tests of social norm understanding. More recently,
Ammanabrolu et al. (2022) introduced a benchmark

designed to test whether agents can act according
to specified social norms during interactive scenar-
ios, while Rao et al. (2023) showed that GPT-4 can
follow explicitly prompted ethical values.

In our ongoing work we evaluate LLMs in di-
alogical, multi-agent settings. In these situations
responses and actions are highly context-dependent,
tightly interwoven, and require tracking who is in
the focus of the discussion as well as the type of ar-
gument about them. We will examine how well
LLMs model ethically loaded, three-participant
conversations by analysing LLM surprisal on the
token-/ and turn-level. We will use the Balloon
Task dataset (Lavelle et al., 2012; Howes and
Lavelle, 2023), a collaborative moral dilemma in
which three participants must agree on which one
of four characters to sacrifice to save the others.

2 Data

Our dataset comes from the Balloon Task, a moral-
dilemma discussion in which three participants in-
teract via a text-based interface provided by the Di-
alogue Experimental Toolkit (DiET; Healey et al.,
2003).

Unlike other versions of the Balloon Task, in
this dataset the server automatically inserted artifi-
cial emojis at the end of turns containing decision-
related words (e.g., “kill”) (Vanzan et al., 2024).
Emojis were selected based on the Emoji Senti-
ment Ranking (Kralj Novak et al., 2015) and added
every five turns, as if they had been produced by
one of the participants. Importantly, they were visi-
ble only to the two recipients. Two conditions were
tested: a congruent one (e.g., “kill” + a negative
emoji such as cry) and an incongruent one (e.g.,
“kill” + a positive emoji such as smile).

3 Proposed methodology: surprisal

Analysing linguistic data on socially charged,
morally challenging topics is difficult as partici-



pants often respond implicitly rather than stating
their views outright. While such uncertainty is nat-
ural in human dialogue, it requires extra care when
we use LLMs. We therefore propose using surprisal
(Hale, 2001; Levy, 2008) to flag dialogue segments
that may carry heightened social or ethical weight.

Formally, for a word wt given the preceding
context w<t, surprisal is the negative log-likelihood
of that word:

I(wt) = − logPθ

(
wt | w<t

)
,

where Pθ is the probability distribution defined
by the LLM.

Surprisal is widely used in psycholinguistics: a
word’s surprisal predicts reading difficulty and cor-
relates with processing effort (Demberg and Keller,
2008; Wilcox et al., 2023). By measuring how
“surprised” an LLM is at each turn, we aim to de-
termine whether certain discourse features such as
indirect references or nuanced moral justifications
systematically increase the model’s uncertainty.

4 Proposed experimental design

We will segment each dialogue into individual
turns, each contextualised by the preceding con-
versation. Surprisal will be computed at both the
token and turn levels, and we will normalise it by
token count to control for variation in turn length.
Because particular lexical items may systematically
raise or lower surprisal, we will also investigate
whether high-surprisal words are linked to social-
norm content or to the Balloon Task scenario itself.

Each turn will receive two categorical annota-
tions:

Dialogue turns will be categorised based on turn-
level annotations designed as follows:

• Reference type: direct (e.g., “the doctor”)
versus indirect (e.g., “she”) references to
dilemma characters.

• Argument type: explicit or direct moral justi-
fication (e.g., “We should eliminate the doctor
because her research is useless.”) versus im-
plicit or indirect justification (e.g., “She could
still be useful.”).

We will compare mean surprisal across these
categories and test for differences between explic-
itly and implicitly annotated turns. In addition, we
will analyse surprisal dynamics to uncover patterns
associated with participants’ decision-making pro-
cesses.

5 Final remarks

In this ongoing exploratory study, we aim to es-
tablish token-/ and turn-level surprisal as a use-
ful proxy for LLM uncertainty when navigating
morally complex, triadic dialogues. We also aim
to learn what LLMs can tell us about turns in text-
based socially charged dialogues.

Although our experiments are forthcoming, we
anticipate that analyses on our Balloon Task corpus
will provide us with insights consistent with the
following hypotheses:

• H1: Turns featuring indirect references and
implicit moral justifications are expected to ex-
hibit higher surprisal because of their greater
contextual complexity.

• H2: Including explicit contextual annotations
in prompts should lower surprisal, indicating
reduced model uncertainty. We aim to test this
hypothesis by using retrieval-augmented gen-
eration (Lewis et al., 2020) to provide an LLM
with more explicit content which is supposed
to lower its uncertainty and surprisal.

Once these evaluations are complete, we will
interpret how shifts in surprisal correspond to spe-
cific discourse features (including use of statistical
testing) and assess the efficacy of annotation strate-
gies. Ultimately, our goal is to inform the design
of socially aware dialogue systems that can trans-
parently and reliably engage with ethically charged
content. Future directions include exploring alter-
native uncertainty metrics such as entropy (Shan-
non, 1948), testing additional annotation schemas,
and integrating these techniques into interactive
moral-decision support tools.
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