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Abstract

Personal ethical preferences are key enablers for the design of autonomous systems that respect humans’ moral rights and
values. This goes beyond embedding ethical and legal principles in the design of the system once and for all. It requires the
ability to elicit personal soft ethical preferences, represent them in a digitally useable format, and link them to the individual
for use when interacting with digital systems. The aim of this paper is to represent soft ethical preferences through dispo-
sitions. Dispositions are properties that are instantiated by any kind of entity and that may manifest if properly triggered;
we will focus on moral dispositions of individuals. The dispositional properties in which we are interested are ethical and
behavioural ones. We propose a general and formal model to elicit and handle individual moral preferences. The model allows
for the examination of real-life situations involving moral dilemmas. Users engage with these scenarios, respond based on
how they would act, and provide justifications for their choices. Their responses are then analysed to identify tendencies
toward certain actions, which are represented as dispositions. These dispositions can subsequently serve as the foundation

for disposition manifestation mechanisms.

Keywords Software agents - Soft ethics - Dispositions - Formal model

1 Introduction

As humans dwell in a world of autonomous systems powered
by Al, it is essential to maintain and protect their moral val-
ues (such as dignity and autonomy) to live the ‘good life’ that
is dear to moral philosophers (Vallor 2016; Driver 2022).
This expectation cannot be entirely delegated to the system’s
developers, the ones responsible for designing and building
the technology. The autonomous and data-hungry nature
of current technologies, compounded by the emergence of
generative Al, has sparked significant concerns about the
potential dangers these uncontrolled technologies may pose
to individuals’ fundamental rights (European Commission
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2018; Inverardi 2019). Among the remedies suggested by
institutional and scientific bodies, in addition to the need
to regulate the deployment of such technologies in society,
which in Europe culminated in the approval of the Al Act
(European Parliament 2024), there is a need to empower the
user and develop human centric systems (European Data
Protection Supervisor 2015; Autili et al. 2025). This includes
delegating personal information sources expressing individ-
ual preferences to third-party systems that can be chosen and
trusted by the user, or to user proprietary software that can
interact with the autonomous systems explicitly, expressing
the users moral preferences (Autili et al. 2019; Fukuyama
et al. 2021; Boltz et al. 2024).

In this work, we are not directly interested in universal
machine ethics (Wallach and Allen 2009). Instead, we aim
at developing what may be called an ‘individual soft-ethical
profile’. That is, we position ourselves in a post-compliance
ethics, or “soft ethics” (Floridi 2018). We seek personalised
software components that empower users in their interac-
tions with autonomous systems, preserving their preferences
in ethically charged scenarios. To this aim, we investigate
methodologies that would allow one to elicit these soft ethics
preferences in a bottom-up fashion from the user, store them,
and use them in scenarios possibly not seen before.
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Much of the discourse on machine ethics revolves around
weighty issues, such as the use of autonomous weapons,
or cars grappling with moral dilemmas, such as choosing
between the safety of the occupants and of a jaywalking little
girl (Awad et al. 2018). Our focus lies on the moral consider-
ations concerning systems that will serve as our digital part-
ner even and especially in daily mundane life. These systems
will confront decisions on our behalf in the ordinary routines
of life. For instance, should they disable ad-blocking plugins
on independent online newspapers? Should they propose
exchanging an earlier electronic reservation slot at a public
service with a tattooed man in a wheelchair? Should they
lower the thermostat to save energy? Should they suggest
ethically sourced products over cheaper alternatives? It is in
this context that we are interested in building personalised
software solutions that enable an ethical mediation between
human beings and automatic systems. That is, we want indi-
viduals’ moral and behavioural preferences to be respected
in the course of interactions that have moral significance.

The personalised solutions we are aiming at are thought
to apply across the board. Therefore, they can offer empow-
erment also for individuals whose ethical values are quite
different, or even opposed, to one another. Such an issue
reminds the so-called “neutrality” of technology. We think
this is a burden that we have to accept. As we take free press
to be a value independently on the content that could be
published, so we think that empowerment should be set as
neutral with respect to its use. However, since such empow-
erment is in the soft-ethics domain, it is dependent on the
quality of the laws and the hard ethics determined by those
laws. The more stringent the laws and the hard-ethics, the
less leverage one can apply to the soft-ethics empowerment.
Therefore, there is a trade-off between the space of possible
soft-ethics actions and the normative components (the laws)
and its direct ethical consequences (hard-ethics).

Individual ethics for software agents As anticipated, we
are in the domain of soft ethics. Clearly, respect of the norms
and accepted procedures is taken for granted and absorbed in
the so-called “hard ethics”. Hard ethics is what may contrib-
ute to making or shaping the law. Floridi (2018) explains the
difference between hard and soft ethics as follows:

Soft ethics covers the same ethical ground as hard eth-
ics, but it does so by considering what ought and ought
not to be done over and above the existing regulation,
not against it, or despite its scope, or to change it, or to
by-pass it (e.g., in terms of self-regulation). In other
words, soft ethics is post-compliance ethics: in this
case, ‘ought implies may’.

Hard ethics is typically implemented by the autonomous
system that delivers a given service, e.g., compliance with
GDPR for a train ticket reservation web site. Soft ethics is
instead individual and implemented in our ethically aware
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digital personal assistant that is interacting with the sys-
tem on our behalf thus allowing for the automatic selec-
tion of decarbonisation contribution. In a scenario of a care
robot interacting with different human patients, we expect
the robot to comply with hard ethics, e.g., guarantee the
safety of the patients, but we also expect the robot to adapt
its behaviour to the different soft ethics of the patients, for
example, not forcing her to take a pill should this action
injury her human dignity.

A dispositional and behaviourist approach To construct
a general model showing how a user’s feedback can help
in capturing this user’s soft ethics, we propose to represent
individual soft ethics as dispositions that, as explained in
Sect. 3, are well-suited to capture the contextual nature of
soft ethics.

Dispositions can be acquired and probed through experi-
ence (Mumford and Anjum 2011b). This is analogous to the
behaviourist approach to learning agents’ utilities in deci-
sion theory, where preferences are revealed by one’s choices
(Peterson 2009): an agent prefers x to y if and only if they
choose x over y whenever given the opportunity. A question-
naire can represent the probing method to elicit moral dispo-
sitions, as can be actual experience. One can thus build the
moral profile of a human agent. This moral profile would be
akin to a repertoire of (dispositional) rules indicating what
action the individual would tend to take in a given context.

Dispositions are context-sensitive properties (Choi and
Fara 2021). Likewise, the manifestation of a moral disposi-
tion depends on numerous factors, including psychological
states and the specific contexts in which the person finds
themselves. Even slight variations in these contexts can
influence how an individual behaves, potentially preventing
a particular disposition from manifesting.

Consider a person who is generally known for their kind-
ness. However, in a stressful work environment, where
they feel overwhelmed and unsupported, their usual com-
passionate nature may not surface. Instead, they may react
with frustration or detachment. This illustrates how context
and psychological factors can impact the manifestation of
moral dispositions, which makes them far more nuanced
than something like the fragility of a glass, which is more
predictable.

We propose a model of ethical dispositions suitable
for handling this contextual decision making for software
agents.

Outline In Sect. 2, we present related works, ending with
the questionnaire of Alfieri et al. (2023) which we take as
the basis for the following sections. We provide an overview
of dispositions in Sect. 3. In Sect. 4, we present a general
dispositional model to elicit soft-ethics preferences from the
existing questionnaire and feedback. Section 5 provides a
formal definition for the constituent elements of the dispo-
sitional model. Section 6 presents disposition elicitation and
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manifestation mechanisms. Conclusions and future work are
discussed in Sect. 7.

2 Related works

We can divide related works into three broad and overlap-
ping areas: Machine and digital ethics, human values and
digital technologies, gathering personal ethics through
questionnaires.

Machine and digital ethics The first area of interest
focuses on past work on machine ethics that addresses the
need to embed “universal” moral principles into autonomous
systems. With respect to this kind of work, we are mainly
interested in the implementation aspects. In a survey on
implementations in machine ethics, Tolmeijer et al. (2021)
review the literature along three dimensions: type of ethical
theory, non technical aspects, and technical aspects. On the
technical dimension, they identify five broad approaches to
the implementation of ethical-aware systems: logical rule
system, probabilistic engine, statistical learning, optimisa-
tion, and case-based reasoning. Our approach will clearly
place itself alongside approaches using case-based reason-
ing. As we will see, however, we will elicit moral disposi-
tions as abstractions of concrete scenarios encountered by
the subjects. Although we do not commit to a particular tech-
nical implementation, this abstraction must be done using
core knowledge and inference in a specific logic. Examples
of core knowledge is a person in a wheelchair is a physically
impaired person, a fence is a kind access control, etc. More
recently, Townsend et al. (2022) proposed a methodology to
elicit social, legal, ethical, empathetic, or cultural (‘SLEEC”)
requirements for autonomous systems. Further works on
SLEEC rules (Feng et al. 2024; Troquard et al. 2024; Yaman
et al. 2025; Townsend et al. 2025) addressed the refinement
of high-level principles into lower level operational rules,
and the resolution of conflicts and other properties such as
redundancy between normative principles.

Digital ethics, as introduced by Floridi (2018), builds
upon the work of Floridi and Taddeo (2016) in data eth-
ics. This branch of ethics explores and evaluates moral
issues related to data, Al, and digital practices, aiming to
promote ethical solutions and establish socially accepted
standards that guide digital regulation and governance. In
addition, Floridi (2018) distinguishes between hard ethics
and soft ethics. Hard ethics is concerned with moral princi-
ples that shape, challenge, or influence laws, regulations or
even established social norms. It deals with rights, duties,
and responsibilities, aiming to establish legal frameworks
that enforce ethical standards. A key principle here is that
ethical obligations do not always align with legal permis-
sions; sometimes, doing what is morally right means acting
against existing laws. In contrast, soft ethics operates within

the boundaries of existing regulations, focusing on ethical
behaviour beyond legal compliance. It encourages self-
regulation and voluntary ethical standards, rather than legal
enforcement. In this sense, soft ethics is “post-compliance
ethics”: what should be done when the law does not require
or prohibit specific actions. In our understanding, however,
soft ethics concerns not only what is morally good or desir-
able, but also the space of freedom within what is permitted
by hard ethics and the law. It includes the freedom to choose
and to shape actions, practices, or values according to indi-
vidual, institutional, or cultural priorities, as long as they
remain within the bounds of legal permissibility.

Human values and digital technologies Another area of
interest is the broad area of human values, their elicitation,
their application, and their use in the design and implemen-
tation of digital technologies, with particular attention to
the challenge of value alignment, that is, ensuring that such
systems act in accordance with shared human values. Here
the literature is vast and multidisciplinary. Human values
have been, at least since the end of the last century, taken
into consideration in the field of human computer interac-
tion (Friedman and Hendry 2019). In this field, methods
to identify relevant stakeholders and to elicit human values
have been proposed and distilled (Friedman et al. 2017).
More recently the problem of how to embed human val-
ues in the design and implementation of software systems,
notably the problem of how to operationalise human values
has received increasing attention in the software engineer-
ing community (Mougouei et al. 2018; Shahin et al. 2022).
All of these approaches consider general human-sensitive
requirements for the (autonomous) system, which are appli-
cable to groups, categories, and societies of human beings.
Closely related is the notion of value alignment, that is, the
problem of ensuring that Al systems act in accordance with
human or societal values. Gabriel (2020) highlights the nor-
mative complexity of this challenge, stressing the need for
principled approaches that respect moral pluralism and dem-
ocratic legitimacy. Nyholm (2023), on the other hand, links
value alignment to the issue of responsibility gaps, arguing
that meaningful human control is essential to avoid ethi-
cal and legal accountability problems in Al systems. Also
relevant to our work are actual experiments to elicit and use
individual moral preferences. Notably, Awad et al. (2018)
present an experiment to uncover the non personal ‘societal
expectations’ about the ethical behaviour that autonomous
vehicles should follow. Many other experiments have been
proposed in the last few years in the Al ethics community,
raising also concerns about their validity. In a survey of Al
Ethics and preference elicitation, Feffer et al. (2023) sug-
gests evaluating elicitation methods along ten axes. We
are not directly concerned with the criticisms of existing
experiments as we refrain from entering into the technical
details of experimental science. However, we believe that
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experiments exploiting our questionnaire model and elicit-
ing moral preferences should follow the recommendations
made by the authors.

Gathering personal ethics through questionnaires

Our goal is to construct a model based on individuals’
ethical preferences, thereby necessitating a method for their
identification and collection. A questionnaire is a widely
used survey tool known for its simplicity and effectiveness
and it can be particularly useful for understanding and gath-
ering people’s ethical preferences. By asking structured
questions, one can gain insights into which action individu-
als would do in a given context. Our aim is to model indi-
viduals’ soft ethics, which fluctuate based on varying con-
texts. In doing so, we seek to adopt a descriptivist approach
rather than a normative one. Our primary focus is to observe
and understand how individuals’ moral decisions and behav-
iours change depending on their moral dispositions and the
circumstances, rather than to judge or prescribe what those
moral standards should be.

Numerous questionnaires, developed across psychology,
sociology, and experimental philosophy literature exist for
gathering individuals’ ethical preferences, each tailored to
specific objectives. Here, we mention a few of them, aiming
to clarify why we use one while excluding the other two
(which we mention due to their widespread usage).

We first present questionnaires designed for evaluating
moral value and related psychological theories. Then, we
present two questionnaires designed to elicit what partici-
pants would do in hypothetical morally charged scenarios.

Questionnaires for evaluating moral value

One of the most widely used questionnaires for gathering
people’s moral inclinations is that of Schwartz (1992). The
theory delineates ten basic personal values, which in fact
form a continuum of motivations for action. Schwartz et al.
(2012) refine the set to 19 basic personal values. Benevo-
lence, Conformity, Self-direction, or Hedonism are examples
of these values. Schwartz (2012) provides an overview of
the personal values and presents two methods to measure
them: the Schwartz Value Survey, and the Portrait Values
Questionnaire. In our view, Schwartz’s theory has a number
of shortcomings. Many of the parameters that are used, are
expressed in terms which are not purely descriptive. Rather,
they possess a normative character, indicating a course of
action that we should adhere to, typically emphasising the
most positive outcomes in ethical decision-making. How-
ever, one complies only with those actions that are in accord-
ance with the values that one endorses. For instance, people
tend to assume that benevolence is good and non benevo-
lence is bad, but this depends on the value at stake. So, these
parameters tend to conflate moral (the values that we adopt)
and ethics (the behaviours and actions that we perform to
comply with the adopted values).
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Moral foundation theory (Graham et al. 2013) is a theory
that views social, cultural, and moral behaviours, where val-
ues are universal but contextually variable.

Originally, the theory has five ‘foundations’ and it empha-
sises the dyadic opposition between values and violations:
care/harm, fairness/cheating, loyalty/betrayal, authority/
subversion, and purity/degradation. The authors allow for a
degree of flexibility in the theory, which supports modifica-
tions. In Atari et al. (2023), the fairness foundation was split
into equality and proportionality.

Moral foundation theory is operationalised in moral foun-
dation questionnaires (MFQ), first presented in Graham et al.
(2011) and updated accordingly in Atari et al. (2023). In
particular, it makes use of two scales, one for ‘relevance’
and one for ‘judgement’. Relevance asks participants about
how relevant are some considerations when deciding on the
morality of something. Judgement asks participants how
much they agree with a moral statement.

According to morality-as-cooperation (Curry et al. 2019),
morality consists of biological and cultural behaviours in
response to situations of cooperation that are recurrent in
human social life. A questionnaire of the same nature as the
MEQ is proposed to test the theory.

Questionnaires for moral action

The Moral Machine experiment was designed by Awad
et al. (2018) to gather moral preferences of people to derive
societal expectations about the moral conduct that autono-
mous vehicles should follow. The primary objective of the
experiment was to identify universal moral principles that
could be integrated into autonomous vehicles, enabling them
to align their behaviour with human moral inclinations. The
ultimate aim was to develop a universal machine ethics. It
offers scenarios which are variants of the trolley problem,
where an autonomous car faces an unavoidable accident.
Users then have to pick between two actions the car could
undertake, each with its own moral implications. This ques-
tionnaire is more aligned both with our objectives and the
method we prefer for discerning individuals’ moral prefer-
ences. However, it diverges for two main reasons: first, it
exclusively targets self-driving cars, and second, its goal is
to pinpoint universally accepted moral principles and formu-
late a universal ethics for machines. Conversely, our focus
lies in uncovering personal ethical principles.

The questionnaire presented by Alfieri et al. (2023) cor-
responds more closely to the requisites of a survey tool for
gathering information about personal ethical and behav-
ioural preferences in morally loaded real-life situations.!
The questionnaire is made of thirteen scenarios. A human
agent provides feedback by responding to the questionnaire,

! The original model was proposed and developed in Gozzano
(1997).
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addressing one scenario at a time. Following a choice
between performing or not performing a given action, users
can justify their decision by assigning a value from 1 to 5 to
four distinct parameters. Here are two of those scenarios that
will also be used as examples in the present paper.

Scenario 1 As I am about to leave the post office, the queue-
eliminating machine breaks down. A messy line is forming,
and a clerk starts hand-writing numbered cards for people
coming in. Do I stop and help him? Let us call this scenario
postoffice.

Scenario 2 There are trees with ripe fruit in a private park
with private access. The gate is open and there are no people
around. Do I go in and grab one? Let us call this scenario
fruits.?

Although we believe that this approach is promising,
some limitations remain to exploit the answers to elicit the
behavioural tendencies that are adequate for recommend-
ing (or autonomously manifest) a certain behaviour in situ-
ations not seen before. First, it may be argued that the set of
parameters used for characterising a situation is too coarse.
Second, the description of scenarios is missing the crucial
information about when an answer should be considered
consistent, and individuating a disposition. Specifically, it
appears crucial to have access to a formal characterisation
of the scenarios and the actions. These characterisations may
remain hidden from the subject, but they are central for a
prospective computational use. Finally, some of the words
used to describe the scenarios are “biased” (“messy line”,
“steal”, etc.). Nonetheless, we believe that it is useful for the
purposes of our paper and for a first attempt at formalising
individual’s soft ethics preferences.

3 Dispositions

Dispositionalism is a philosophical theory of properties.
According to this theory, properties are dispositions (i.e.,
causal powers) of the entities that instantiate them: e.g., the
fragility of a glass, the solubility of a sugar cube, and the
bravery of an individual. Fragility, solubility and bravery
are properties that dispose the entities instantiating them to

2 The original scenario in Alfieri et al. (2023) uses the phrase “steal
some” instead of “grab one”. This change is innocuous, since we do
not exploit or produce experimental results about the scenario. The
term “steal” is perhaps unfortunate, as the act described presents no
danger to society or individual gain. In many communities, it is an
accepted practice, given also the open gate and the amount of fruits.
Still, depending on their moral preferences, individuals act differently,
revealing different dispositions.

exhibit particular behaviours under specific circumstances
(i.e., in certain contexts). The glass is disposed to break if
dropped on a hard surface, the sugar cube is disposed to
dissolve if immersed in a cup of hot tea, and the courageous
person is disposed to face challenges in a dangerous situa-
tion. Dispositional properties are modal in nature, they indi-
viduate potential behaviours of the entities possessing them.
To put it simply: such behaviour does not have to be neces-
sarily manifested by the entity in question, dispositions only
individuate what entities could do within a given context.
We can summarise all this with two claims that represent
what Vetter calls “standard conception of dispositions”; in
her own words (Vetter 2015):

1. A disposition is individuated by the pair of its stimulus
condition and its manifestation (or, if it is a multi-track
disposition, by several such pairs): it is a disposition to
M when S (or a disposition to M1 when S1, to M2 when
S2, etc., if it is a multi-track disposition).

2. Its modal nature is, in some way or another, linked to or
best characterised (to a first approximation) by a coun-
terfactual conditional “if x were S, x would M” (or if it is
a multi-track disposition, by several such conditionals).

Indeed, dispositional statements are typically connected
to subjunctive conditionals. In much of the philosophical
literature, dispositions have been analysed by means of
conditionals in which the antecedent specifies the trigger-
ing stimulus conditions, and the consequent describes the
manifestation. The most basic version of this approach is
the so-called Simple Conditional Analysis (see, e.g., Ryle
1949; Goodman 1954): An individual x has a disposition D
iff x would M when S.

D(x) < (S(x) = M(x))

However, this analysis has long been recognised as problem-
atic, facing a range of well-known counterexamples: finks,
reverse-cycle finks, masks or antidotes, and mimickers (e.g.,
Martin 1994; Lewis 1997; Bird 1998). These cases all show
that the mere presence of a stimulus is not always sufficient
for the manifestation of a disposition or that a disposition
may manifest in the absence of the stimulus—there may be
interfering or mimicking factors that undermine or simulate
the expected outcome. The core issue here is that the ante-
cedent of the conditional must contain more than just the
triggering condition; it must encode a rich set of background
assumptions or enabling conditions (Choi and Fara 2021;
Gozzano 2020).

In our model, as we will discuss in Sect. 4, we will be
using a version of the Simple Conditional Analysis as our
strategy is to get more specific. The approach of getting more
specific offers a way out of the most significant objections
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raised in the literature against the analysis (Manley and Was-
serman 2008). Actually, we luckily can assume that all the
relevant enabling conditions are explicitly included in the
antecedent. This allows us to sidestep many of the stand-
ard objections and proceed with a streamlined conditional
framework for analyzing dispositions.

Another tenet of dispositionalism is that dispositions are
gradable properties: a thin glass is more fragile that a sturdy
vase, gasoline is more flammable than wood, some people
are more courageous than others, etc. Let us clarify with an
example: the courage of the individual (disposition D) is
individuated by the pair of its stimulus condition, which is
the dangerous situation (S), and its manifestation, which is
the facing of the challenges by the individual (M). The rela-
tion between the disposition, the stimulus and the manifes-
tation can be, roughly, individuated by the following coun-
terfactual conditional: “if the courageous individual were
placed in a dangerous situation, the courageous individual
would face the challenges.” And, clearly, an individual may
be more or less courageous than another. The manifesta-
tion of a moral disposition depends on numerous factors,
including psychological states and the specific contexts in
which the person finds themselves. Even slight variations
in these contexts can influence how an individual behaves,
potentially preventing a particular disposition from mani-
festing. Importantly, however, the context-sensitivity of
dispositions does not undermine their metaphysical status.
Context-sensitivity concerns the conditions under which a
disposition manifests, not whether the disposition itself is
genuinely possessed. As Ellis (2001) and Bird (2007) argue,
dispositions can be essential properties of entities or kinds,
even if their manifestation depends on specific background
conditions. For example, fragility may only manifest when
an object is struck, but that does not make it any less essen-
tial to its nature. Similarly, a person may possess courage
dispositionally, even if certain contexts inhibit its manifesta-
tion. Therefore, the variability of manifestation conditions is
fully compatible with essentialist accounts of dispositional
properties (Mumford and Anjum 2011a; Gozzano 2020).

Consider a person who is generally known for their kind-
ness. However, in a stressful situation at work, where they
feel overwhelmed and unsupported, their usual compas-
sionate nature may not surface. Instead, they may react with
frustration or detachment.

There are various theories about dispositions and differ-
ent versions of those theories, as well as attempts to con-
nect these various versions of dispositionalism with different
ethical theories (Anjum et al. 2012; Azzano and Raimondi
2023).

Nevertheless, the standard conception of dispositionalism
suffices for our current project. In addition, considering the
attempts we mentioned above is not necessary for our pur-
poses, as we are not focused on any particular ethical theory.
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This minimal version of dispositionalism serves our goal
of representing the soft-ethical preferences of individuals.

4 A general model of personal moral values
as dispositions

Our primary aim is to elaborate a general model of individu-
als’ soft ethics. Specifically, this model aims to represent
the ethical preferences of a single individual and to explore
how these preferences guide the individual in selecting and
performing the action that best aligns with their values in a
given context.

The model adopts a dispositional approach, where actions
are manifestations of moral dispositions. These dispositions
usually manifest when the individual is exposed to relevant
stimuli.

4.1 Moral justifications for actions

We introduce a model of moral justification based on Alfieri
et al. (2023). When presented with a scenario (i.e., a soft
moral dilemma), an individual brings their own moral dis-
positions. To justify the action they choose in that scenario,
they can explain their decision by stating that the reason for
performing that action was:

p, based on the fact that the action was consequential on
others because of the consequences on others that the
actions has;

p, consequential on me: because of the consequences on
me that the actions has;

p; compliant with social norms: because the action com-
plies with norms;

p, compliant with personal experience: because the action
complies with personal experiences and expertise.

The choice of these four moral principles can be moti-
vated by the fundamental criteria of ethical theorising. The
principles can be conveniently placed in a two-dimensional
space, see Table 1. One dimension is the axis of personal
concerns and social concerns. The other dimension is the

Table 1 Two dimensions and

L consequences  rules
four principles

social )2 D3

personal p, Pa
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axis of consequences and rules. Using these two meta-values
we want to meet the theoretical reflections of both conse-
quentialism and deontology, even if there is no preference
on our part for one or the other ‘method of ethics’ (to call
back the title of Henry Sidgwick’s The Methods of Ethics
(Sidgwick 1981)).

The first two principles consider the consequences of the
choice adopted by the agent, while the second two consider
how the adopted choice conforms or does not conform to
either personal rules (principles developed through personal
experiences) or to socially accepted conducts.

In order for the subject to express how much the choice
they make fits with their own moral dispositions, we allow
the subject to justify the action by assigning a value between
1 and 5 to each of the four principles given a specific sce-
nario. What we can deduce is that in the given scenario a
certain tuple of values of the four principles is assigned by
the subject according to their moral dispositions. By assign-
ing values to these principles, we are treating them as param-
eters ranging on the set of values 1 to 5. This justifies the
choice of calling them “parameters” in the formal model in
Sect. 5.

A natural question to ask is whether these four princi-
ples are expressive enough. By expressivity, we intend the
discriminatory power of the principles when characterising
actions. The expressivity of the principles that reflect moral
values is, at least partially, in the eyes of the beholder. For,
suppose that in the postoffice scenario (Scenario 1) some-
one declares to be willing to help the clerk and justifies this
by assigning the following values: p; = 5, p, = 2, p; = 2,
p4 5. So, this person justifies her action by stressing that
for her it is important to do what maximises the conse-
quences on others. Presumably, assigning a high value to
P, is indicative of some sort of gratification she is expecting
from helping the clerk.

Clearly, these additional aspects are not explicitly stated
neither in the scenarios nor in the principles, but this is a
positive aspect. We should keep in mind that we want the
principles to facilitate generalisations. In addition, there is a
trade-off between expressivity and generalisation: the higher
the former, the lower the latter. What is essential then is
to find out a proper balance between the capacity of the
principles to pinpoint the essential motivational features
to perform an action given the context and the individual
moral dispositions expressed by the moral justification tuple
in other similar scenarios.

We may expect, then, that the person whose moral justi-
fication tuple in the post office scenario is the one described
above, would behave similarly in similar scenarios, that is,
in scenarios that can be taken as exemplifying the same type
of context (contexts where a single problem, affecting many
people, can be resolved by a single action of the subject).

As well as for other kinds of dispositions, moral disposi-
tions are highly context sensitive. Consider the fruit sce-
nario (Scenario 2), where we may assume that if the subject
responds YES and decides to take some fruit from the pri-
vate garden, this may justify them to do similar actions in
similar scenarios. Now consider a variation on the original
scenario: in the initial case, there are ripe fruits on the trees,
no one nearby, and the gate is open. In the variant, ripe fruits
are found both on the trees and scattered on the ground eve-
rything else being equal. The fallen fruits may suggest that
no one is harvesting them. This variation may reinforce the
value of the personal experience principle of those who have
responded YES to the questionnaire and may move some
person from NO to YES, in light of the visible waste of the
fruits left to rot.

4.2 Modelling moral dispositions

The general model of moral dispositions is built around a
few main elements: world settings, actions and their deno-
tations, and dispositions. Individual agents act within sce-
narios, which are specific realisations of broader contexts,
in accordance with their moral preferences, which are dis-
positional by nature.

World settings

Modelling world settings is complicated, so we need
to model situations that recur and that are similar in some
respect. For instance, a broader context is a situation in
which some help is needed—all the situations that are simi-
lar in this respect are specific realisations of the broader
context needing help. They satisfy the property ‘someone
needs help’. There is a similarity relation between all these
possible situations.

That is to say, if someone is willing to help, then such a
person is one that in a broader context of ‘need help’, like
the post office scenario, is willing to act in support of people
hit by the problems.

Actions and their denotations

For moral dispositions to manifest, in addition to a world
setting, one needs to consider the set (repertoire) of actions
that a person can take. Usually, in the ethical case, we are
faced with dilemmas. The set of actions is then composed of
two actions (do one action or the other), or simply action that
the person must choose to perform or refrain from doing. We
can nonetheless consider more articulated scenarios.

What is further needed is a semantics, or denotation, for
the actions. As explained in Sect. 4.1, we adopt a set of
principles to justify the actions that a person chooses to per-
form in a given scenario. We also adopt them as the action
parameters p, ..., p, to characterise moral actions. Hence,
justifications and action denotations exist in the same space.
Justifications can be seen as subjective meanings, while
action denotations are the semantics of the action.
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Dispositions

We assume that an individual has a set of moral disposi-
tions (e.g., she is generous to some degree; courageous to
some degree; etc.). Ideally, these dispositions will be dis-
cerned through the subject’s preferred course of action (i.e.,
ethical preferences), and so through the manifestation of
some of her dispositions (e.g., helping the staff) in a given
world setting that presents some stimuli (e.g., post office
with staff experiencing some difficulties).

An action is the manifestation of a disposition, resulting
from the interaction between one or more moral disposi-
tions and one or more stimuli (i.e., some properties/dispo-
sition of the world setting). The world setting presents the
stimuli for the subject’s moral dispositions to manifest (e.g.,
helpfulness) through what the individual considers the most
appropriate action (helping). Therefore, an individual acts
by selecting one action in a set of other possible actions, by
manifesting their moral dispositions.

The action chosen is the one that best represents their
dispositions given the scenario in which they are in.

We observed before that human dispositions are highly
contextual. Nonetheless, rational decision making also
enjoys a certain level of consistency. We assume that peo-
ple are consistent in similar scenarios. That is, they tend to
be helpful in all the settings that exemplify the “need help”
context. We know that this assumption could be dissatis-
fied, but lacking evidence to the contrary, in general people
tend to stick with the idea that a helpful person remains a
helpful person even if in some scenarios they have acted
egoistically. When something like that occurs, we presume
that an interfering factor has prevented their natural disposi-
tion from occurring. Interferences are present in the dispo-
sitional framework and considered as further dispositions,
as discussed in Sect. 3—this could be accommodated in a
finer-grained model.

Summarising, moral dispositions associate a world setting
and a set of action denotations to one of the action denota-
tions. An individual chooses an action with a certain denota-
tion (defined in terms of the four principles), if placed in a
given world setting with a set of actions to choose from. Fol-
lowing the conditional analysis of dispositions, we represent
the moral disposition and its stimuli in the following way:

the helpful action when confronted to a set of actions in a
given world setting that together form a context for manifest-
ing helpfulness.

5 A formal model of ethical dispositions

In this section, we formally define the building blocks of
the dispositional model introduced in Sect. 4. This model is
used in Sect. 6 for the elicitation and manifestation of human
ethical dispositions.

We use standard set-theoretic notation. Let X and Y be
two arbitrary sets. The expressions X UY and X NY rep-
resent the union and intersection, respectively, of X and Y.
The expression X denotes the set of functions from the set
Y to the set X. We denote by 2 the set of subsets of X. We
write 1X] for the cardinality of X, and X C Y (resp. X C Y)
to signify that X is a (resp. strict) subset of Y.

We define world settings, actions and action denotations,
action denotation maps, action denotation repertoires, and
dispositions.

World settings

Let WSParam be a set of boolean variables that char-
acterise a world setting. What this set is exactly very much
depends on the application at hand. Examples of variables

EEINT3

can be as diverse as “dangerous situation”,“chaotic situa-
tion”, “presence of desirable object”, “presence of access
control”, etc.?

A world setting SETT is a characterisation of the cir-
cumstances of the world and is formalised as a (pos-
sibly partial) valuation of the set WSParam. That is,
SETT : WSParam — {true, false}. WStt denotes the set
of settings.

Actions and action denotations

Let Act be the set of action types, such as “help”, or
“grab”, or “not grab”. In a given setting, an action is char-
acterised by a set of (weighted) action parameters. Let
VParam be the set of parameters that characterise the moral
dimension of an action. Adopting the principles set forth
in Alfieri et al. (2023) (and we refer back to Sect. 4.1 for
details), the set of parameters characterising actions are:

HasMoralDisposition(x) < (IsStimulatedForMD(x) — ActsAccordingToMD(x))

IsStimulatedForMD(x) «<(3S, X .MakeContextMD(S, X)A

InWorldSetting(x, S) A HasActionSet(x, X))

That is, an individual has a certain moral disposition iff she
acts according to the moral disposition when there is a world
setting in which she belongs and a set of actions in her reper-
toire, that together form a context for the moral disposition.
For instance, an individual is helpful iff they would choose
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(2011) over a certain (domain-dependent) signature. However, we do
not need this level of sophistication to present our approach.



Al & SOCIETY

1. Consequential on others: Describes whether the action
has consequences on others or not. Principles p,.

2. Consequential on me: Describes whether the action has
consequences on the actor or it does not. Principle p,.

3. Compliant with social norms: Describes whether the
action follows what could be expected by the norms in
the given situation. Principle p;.

4. Compliant with personal experience: Describes whether
the action follows from what we may take as personal
experiences and expertise. Principle p,.

We define VParam = {p; | 1 <i < 4}. In addition, we use
a discrete scale ordered from 1 to 5: Sel = {1,2,3,4,5} to
indicate the importance of each parameter.

The set SclVF#™™ is the set of all functions that associate
each parameters to an element of Scl. An example of one
such function is {p, = 5,p, = 3,p; — 2,p, — 4} which is
depicted in Fig. 1. For convenience, we can also represent
the function {p, = n,,p, » ny,p3 = n3,p, = ny} as the
vector (1, ny, ns, ny).

We will think of an element of SelVF*™™ as of an action
denotation.

Action denotation maps

An action may be characterised by different functions
from VParam to Scl when situated in different world
settings.

An action denotation map ADM is a function that associ-
ates a action denotation (a function from VParam to Scl) to
a pair made up of a world setting and an action:

ADM : WStt x Act —> SclVFaram

For simplicity of presentation, we assume that this map is
objective. However, in practice, stakeholders can resort to
individual maps tailored to their needs.

Example 1 Suppose that SETT(postoffice) describes
the world setting of Scenario 1 (“public service place”,
“readiness to leave”, “broken queue management sys-
tem”, “chaotic situation”), and « is the action of stopping
and helping the clerk. ADM(SETT(postoffice), @) could be

{py = 5.p, = 2,p3 & 4,p, = 1} (also noted (5, 2, 4, 1)),

5e |

p1: SOC. conseq. p3: soc. rules

P2t pers. conseq. | p4: pers. rules

Fig.1 Geometric representation of the action denotation

{p1 P 5.p, > 3,p3 > 2,py 4}

thus indicating that the surveyor intends that helping the
clerk in this setting denotes an action that has primarily
social consequences and is based on social principles.

Suppose that SETT(fruit) describes the world setting of
Scenario 2 (“private property”, “no one observing”, “pres-
ence of access control”, “access control not activated”, “pres-
ence of desirable object”), and a is the action of not going
in (and not grabbing a fruit). ADM(SETT(fruit), @) could be
{p; ~ 5,py & 2,p3 = 5,p, — 4}. Let now o’ be the action
of entering and grabbing a fruit. ADM(SETT(fruit), a’) could
be{p, = Lpy=4.p3s Lpy =3},

As a variant of the previous world setting, sup-
pose that it is not the case that “private property” and
instead “public property”. ADM(SETT, a’) could then be
{p,~= 1,p, > 4,p3 = 3,p, = 3}, as the same concrete
action would not conflict as much with the social norms as
in the world setting of the scenario.

Action repertoires

An action repertoire is simply a subset of Act, that is, an
element of 22t An action denotation repertoire is a set of
action denotations, that is, an element of 254" ™™,

We will assume that every action in an action rep-
ertoire resolves to a distinct action denotation. That is,
given a world setting SETT, the function ADM(SETT, x) is
a bijection between the action repertoire rep and the set
{ADM(SETT, @) | @ € rep}.

Example 2 The set {“grab”, “not grab”} is an action reper-
toire. The set {(1,4, 1, 3), (5,2, 5,4)} is an action denotation
repertoire. Informally, this could be the action denotation
repertoire of the actions “grab” and “not grab” in the world
setting of Scenario 2.

Dispositions

As anticipated in Sects. 3 and 4.2, we take advantage of
the conditional analysis of dispositions.

A disposition is formalised as a mapping of a pair con-
sisting of

e aworld setting SETT, and
e an action denotation repertoire y

to an element X of y:

SETT, y — X .

This formalises the fact that in a particular world setting
SETT, and with the possibility to choose among a particular
set of action denotations y, the individual has a disposition
to choose a certain action denotation X € y.

We note that choosing one item from a set of items is a
typical topic of study in decision theory (Luce and Raiffa
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1957), and Al Further investigations to put our model into
practice could take advantage of existing results and tech-
niques. However, many results from decision theory are
based on rationality axioms. One must be careful in applying
assumptions too early as they may discard some phenom-
ena otherwise observed in human action. Some rationality
assumptions can be made, for example, by applying a prin-
ciple that is often called independence of irrelevant alterna-
tive. If an individual chooses a over bin X, anda,b € Y C X,
then they choose also a over b in Y. But this does not account
for ‘menu effects’: one may have a tendency to choose the
apple if presented with an apple, a peach, and a pear, but
have a tendency to choose the peach if presented with an
apple and a peach, and no pear. Menu effects have been par-
ticularly observed in self-control-based decision making, as
in Borah and Garg (2023).

Henceforth, we make no claims about the logical nature
of the — connective. The reader should in particular refrain
from interpreting it as the material implication of classi-
cal logic. For instance, it is possible that an individual has
the disposition SETT, {X, Y} — X, but also the disposition
SETTU {w},{X,Y} » Y or SETT, {X,Y,Z} —» Y.

6 Disposition elicitation and manifestation

We explain how the dispositions can be elicited and how
they can manifest.

6.1 Elicitation tool

As we anticipated, questionnaires are one of the main tools
for gathering user experiences, feedback, and preferences.
They help gather structured data in a standardised way, facil-
itating the analysis and use of answers.

A questionnaire contains a set of scenarios. For each sce-
nario, one expects an answer from a user.

Scenarios

A scenario s, designed by a surveyor, has a ‘public’ part
and an ‘implementation’ part. The public part is like in
Alfieri et al. (2023): a description of the world setting in
plain English, a description of the problem in plain English,
and a repertoire of actions rep(s) (possibly a dichotomous
choice between doing an action and refraining from doing
the action).

The implementation part specifies:

e a world setting SETT(s) as an element of WStt. This
should be a symbolic representation of the description
of the setting of the public part, in the language of the
parameters in WSParam.

e for every action a in the action repertoire rep(s), an action
denotation ADM(SETT, «). This should be the denotation
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of the concrete actions described in the public part, that
is, a function in SelYP2™m,

Example 3 The public part of the scenario fruits is simply
the English description in Scenario 2.

The implementation part consists of the world setting
SETT(fruit) and an action denotation for each action, “not
grab”, and “grab”, all supposedly formalised by the design-
ers of the scenario.

The world setting SETT(fruit) and the actions are as
formalised in Example 1, second paragraph. The world
setting SETT(fruit) consists of the following elements
of WSParam, “private property”, “no one observing”,
“presence of access control”, “access control not acti-
vated”, “presence of desirable object”. The action deno-
tations are ADM(SETT(fruit), “grab”) = (1,4,1,3), and
ADM(SETT(fruit), “not grab”) = (5,2, 5, 4).

Answers
An answer to a scenario s (with world setting SETT(s)) by
an individual is made of:

e an action « in rep(s),
e ajustification JUST € SclVParam,

An answer (a, JUST) is consistent when the justification JUST
for action a ‘bears some similarity’ with the action denota-
tion ADM(SETT(s), @) specified by the surveyor. When that is
the case, we write consistent(SETT(s), a, JUST).

A candidate measure for this similarity is the Jac-
card—Ruzicka index, defined for two arbitrary n-vectors of
positive numbers U = ()1, and V=), as

Ruz(U,V) =1 when U=v=q,...,0), and
Ruz(U,V) = % otherwise. It ranges between 0 and

1, where O represents the (limit) maximum dissimilarity, and
1 represents equality.

We can thus define that consistent(SETT(s), a, JUST) is true
iff
Ruz(JUST, ADM(SETT(s), a)) > 1 — € ,

forsome 0 < e < 1.
6.2 Ethical disposition elicitation

We have a scenario s and an answer (action « in rep(s) and
justification).

If the answer is not consistent, no disposition is elicited. If
the answer is consistent, we elicit the disposition by mapping

(SETT(s), { ADM(SETT(s), ) | § € rep(s)}) ,

with
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ADM(SETT(s), @) .

That is, in a scenario satisfying the world setting SETT(s),
with the set { ADM(SETT(s), f) | § € rep(s)} of social action
denotations to choose from, the individual has a disposition
to choose ADM(SETT(s), @). This is illustrated in Fig. 2.

Example 4 Figure 2 illustrates a case of moral disposition
elicitation in Scenario 2.

The world setting SETT(fruit) is as described
in the previous examples. The action denota-
tions are ADM(SETT(fruit), “grab”) =(1,4,1,3), and
ADM(SETT(fruit), “not grab”) = (5,2, 5, 4).

Suppose that the user chooses a = “grab”, with justifica-
tion JUST = {p; = L,p, = 5,p3 = 1,p, = 5}.

Suppose also that e=03. We have
Ruz(JUST, ADM(SETT(fruit), a)) = :‘::z =075>1-¢.

So consistent(SETT(fruit), a, JUST) is true, indicating that the

Fig.2 From scenarios to
moral disposition. Depiction
of Scenario 2. Some details are
presented Example 4

answer is consistent. Thus, the following disposition is
elicited:

(SETT(fruit),{{p; = L,p, = 4,p; = 1,p, = 3},

{P1P5.pa 2.p3 2 5.py = 41})
= {pr = Lpy=4ps—1p, =3}

One can highlight that elicited dispositions pertain
to action denotations, not concrete actions. This level of
abstraction is useful for generalisation and disposition mani-
festation in situation not experienced before.

6.3 Disposition manifestation
Suppose one has elicited a set of dispositions A for an agent.
Now, the agent is in a world setting SETT and confronted to a

set of actions rep C Act. The latter corresponds to the set of
action denotations rep,,,, = {ADM(SETT(s), f) | f € rep}.

Ve
e

il
e
ny U o

‘-:m..ﬁf@.h

setting: SETT(fruit)

answer:

action: o
justification: JUST

The answer (a, JUST)
is consistent?

elicited disposition:
SETT (fruit),
ADM(SETT(fruit), “grab”),

ADM(SETT(fruit), “not grab”)})
H

ADM(SETT(fruit), a)

no elicited
disposition
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A A-disposition manifestation mechanism is a function
of the set of elicited dispositions A, and such that for every
pair consisting of

e SETT, and
® TIep,pym

an element X of rep,,,, is returned. That is,

A, (SETT,rep,py) = X .

If the pair (SETT, rep,,,,) appears as such and exactly in one
elicited disposition of A, then it should manifest, and the
corresponding action should be chosen. However, in general,
the pair (SETT, rep,,,) might not appear exactly in an elic-
ited disposition. Whether a disposition should manifest, and
if yes, which one, is dependent on the application at hand.

Stakeholders (recommendation system designers, users
configuring their digital assistant, etc.) may decide what best
decision-making approach they reckon should apply. In the
interest of generality, we do not commit to one in particu-
lar. We remark that the present model may well accommo-
date any disposition manifestation mechanism, and we now
discuss a few possibilities. If no elicited disposition exists,
where (SETT, rep,,,) €xactly occurs, the system could: do
nothing, or choose action in rep uniformly at random. Or the
system could adopt a decision-making procedure that obeys
some “rationality axioms”. To illustrate this, we list a few
candidates for such axioms, staying faithful to the intended
generality of the model.

1. If A contains some dispositions s, y — X, where
x € rep,,,, and choose an action ‘recommended’ by
one of them which is then manifested.

2. If A contains some dispositions s, y — X, where
rep,, € v, and X € rep,,,,, choose an action ‘recom-
mended’ by them, which is then manifested.

3. When more than one disposition in A could manifest,
choose the action of the one with a world setting which
is ‘closer’ to SETT. Since our settings are simple valu-
ations, the Hamming distance could be used. In more
complex world setting characterisations (e.g., with
Description Logic), more refined methods like structure-
mapping engines (Falkenhainer et al. 1989) can also be
exploited.

4. When more than one disposition in A could manifest,
choose the action of the one with an action denotation
repertoire which is ‘closer’ to rep,,, (€.g., some elabo-
ration on the Jaccard—Ruzicka index).

We believe that an axiomatic characterisation of moral dis-

position manifestation, following the tradition of decision
theory (Luce and Raiffa 1957), would be fruitful to guide
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the design of personal ethical decision systems and their
evaluation.

Example 5 Figure 3 illustrates the manifestation of disposi-
tions. The scenario is one, where an ethically aware digital
personal assistant is interacting with an autonomous queue
management system on behalf of its user.

The concrete actions are “swap” (swap position
with person in wheelchair), and “noswap” (do noth-
ing). Indicatively, we assume that in this world setting
SETT, “swap” can be denoted as a social action having
consequence on others, and on the actor, and is compli-
ant with norms and personal experience. The concrete
action “noswap” can instead be denoted as a social action

-4

kéiZTT’, {den(act1),den(act2)})
— den(actl)

elicited disposition

' den(“swap”) /

..".den(“noswap”S \

|

' den(“swap”) /

—— _L.rees .
den(“swap”)
/ : 2
“noswap” .P

queue
management

system

setting: “public service”, “queue management system”, “next in turn”,
“physically impaired person”, “people observing”

Fig.3 From moral dispositions to action. Some details are presented
in Example 5
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that has some consequence on others, and on the actor.
That is, it could be, den(“swap”) = ADM(SETT, “swap”) =
{py > 4,py = 4,p3-4,p, - 5} )
den(“noswap”) = ADM(SETT, “noswap”’) =

Py~ 4py—4,p3-2,p, 2}

The figure illustrates a case, where the two world set-
tings SETT and SETT' ‘bear some similarity’, and so
do den(“swap”) and den(actl), and den(“noswap”)
and den(act2). Having the elicited disposition
(SETT/, {den(act), den(act2)}) — den(act1), the mechanism
yields the concrete action “swap”.

7 Outlook

We elaborated a general model of personal moral values.
It can serve at gathering information about personal soft
ethics of human agents from a questionnaire, elicit ethical
preferences as dispositions, and use these dispositions to
individuate preferred behaviours, i.e., manifestations.

The model of personal moral values described in Sects. 4,
5 and 6 is readily amenable to both specialisations and gen-
eralisations. Regarding specialisation, the function that
evaluates the consistency of actions and justifications dur-
ing disposition elicitation in Sect. 6.1, can be adjusted.
At one extreme, it can be trivialised to always return true,
thereby eliciting all answers into a disposition. At the other
extreme, it can be strengthened to elicit only perfectly jus-
tified answers. In fact, under the proposed definition, this
corresponds to setting € to 1 and 0, respectively. In addition,
the procedure described in Sect. 6.3 for disposition mani-
festation can be instantiated as a concrete mechanism for a
specific application domain. Regarding generalisation, the
model allows for abstraction from both the set of principles
and the scale of their valuations. Although we used the four
principles introduced in Sect. 4.1 and a scale from 1 to 5 to
provide a semantics for actions, the sets denoted VParam
and Sclin Sect. 5 can be redefined as needed without altering
the fundamental idea of the model.

The limits of empowerment

We recognise that user empowerment, although fre-
quently seen as a design ideal, is not ethically neutral. As
Gabriel (2020) points out, human desires, beliefs, and pref-
erences can be biased, harmful, or in conflict with shared
societal norms. For this reason, value alignment goes beyond
simply recording what users want: it must also involve a crit-
ical examination of the moral legitimacy of those wants. In
our work, we do not treat empowerment as an unquestioned
good or as an end in itself. It is not about creating super-
humans; rather, it is about staying human, complete with all
our imperfections, within the space of soft ethics. We aim
not for empowerment tout-court, but within the interaction

with digital technologies, to rebalance power structures
that too often leave the user voiceless. This process nec-
essarily includes the possibility of encountering ethically
borderline or socially undesirable preferences. Indeed, we
are aware that some preferences may perhaps conflict with
legal norms or established ethical standards. However, elic-
iting such preferences is not the same as endorsing them,
let alone implementing them. On the contrary, we believe
that systems will include hard ethical constraints: norma-
tive boundaries that are non-negotiable and built-in. These
constraints will prevent the manifestation of preferences that
in some contexts may become unlawful, in line with hard
ethics. Still, even the morally dubious preferences can be
valuable. They provide insight into the complexity of indi-
vidual moral landscapes and help build richer, more realistic
moral profiles. In this way, preference elicitation is not a
vehicle for unchecked personalisation. Rather, it becomes a
tool for critical reflection and an opportunity to explore the
tension between individual morality and collective norms,
and ultimately contributes to a more ethically grounded sys-
tem design.

Future work

The first avenue for future work involves developing a
formal language and reasoning services to represent the dis-
positions elicited and manifested, as described in this paper.
This is crucial for constructing a computational model of
individual soft ethics as dispositions and for adapting our
proposal to real-world systems. We believe that classical
logic or logic programming will be particularly fruitful in
this regard. In Troquard et al. (2024), some progress has
already been made by capturing social, legal, ethical, empa-
thetic, and cultural rules from Townsend et al. (2022). A
key feature of SLEEC rules is their ability to account for
exceptions to normative rules: “You should do A unless Cis
the case, in which case you should do B”. This reflects a non-
monotonic behaviour, which is also characteristic of disposi-
tions. Despite their defeasible nature, these rules are simple
enough to be efficiently captured using classical logic. How-
ever, classical logic may be too coarse to adequately capture
finer-grained dispositions. Therefore, we will also explore
the use of probabilistic rules or fuzzy logic (Zadeh 1988).

We already mentioned in Sects. 5 and 6.3 the possibility
of an axiomatic analysis of the decision processes involved
in the manifestation of moral disposition. This is also inti-
mately connected to the perspective of developing a formal
logic for moral dispositions, as discussed before. We believe
this to be a fascinating topic that has been little explored.
This would further inform a formal and computational treat-
ment of our model.

Ultimately, we want to use the gathered moral dispo-
sitions to create a software profile that enhances human
abilities by respecting their ethical choices when they
interact with autonomous systems. To this aim, we plan to
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investigate the use of inductive logic programming (ILP)
(Cropper and Dumancic 2022). Every SETT, y — X in a set
of elicited dispositions A becomes an example, and a A-dis-
position manifestation mechanism (c.f., Sect. 6.3) can thus
be learnt automatically from them.
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