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Abstract

Generative Al systems seamlessly transform underspecified
prompts into embodied outputs, masking the numerous de-
cisions required to instantiate a representation. These deci-
sions not only shape what is depicted, but render implicit
statements about what is possible, likely, and necessary. Ex-
isting work has largely evaluated such patterns through no-
tions of representational bias. However, conflicting critiques
of generated representations suggest a broader normative am-
biguity: what should generative representations embody? In
this work, we provide a conceptual framework that separates
the descriptive aspects (wWhat is instantiated by model outputs)
from the normative (what we aspire for representations to de-
pict and make possible). Drawing on longstanding work on
modality in philosophy and linguistics, we characterize pat-
terns of instantiation as implicit possibility assertions and use
varieties of modality to structure distinct normative founda-
tions for what representations should do. This framing re-
veals how the same representation may be evaluated differ-
ently depending on whether one prioritizes historical fidelity,
conceptual possibility, aspirational aims, or other represen-
tational purposes. Rather than seeking a single “unbiased”
representation, we argue for plurality in the normative expec-
tations governing generative representations. We conclude by
considering affordances for rendering these commitments ex-
plicit, critically engaging with them, deliberating over con-
tested defaults, and providing users greater maneuverability
over what is rendered possible.

Extended version —
https://tinyurl.com/what-should-ai-generate

Introduction

Generative Al (GAI) systems are increasingly celebrated for
their ability to produce seemingly infinite, richly detailed
outputs across domains such as entertainment, marketing,
finance, scientific research, and healthcare (Ramdurai and
Adhithya 2023). From a single prompt: “Give me a story
about X” or “Generate an image of Y doing Z,” a model can
produce a coherent narrative or detailed image without any
further guidance.

This generative ease, however, masks numerous decisions
required to produce such an output. Given a prompt “Give

Copyright © 2026, Association for the Advancement of Artificial
Intelligence (www.aaai.org). All rights reserved.

680

me an image of a family,” the model must make numer-
ous decisions: the number and configuration of people (nu-
clear, multi-generational, chosen family), their relationships
and roles (parents, siblings, caregivers), and markers of eco-
nomic status. Additional choices include racial/ethnic com-
position, ability/disability, housing conditions, and the in-
clusion or exclusion of non-nuclear members (grandparents,
domestic workers, adult children). While some of these de-
cisions remain ambiguous, others, such as which people are
depicted, require a decision.

It seems uncontroversial that there exists no single per-
fect representation — one that, in totality, warrants no cri-
tiques and encompasses all possibilities. And yet, even when
outputs from generative systems do not claim to be rep-
resentative, there seems to be no shortage of critiques.
In some cases, critiquing how generated outputs represent
some groups in stereotypical and essentialist ways (Mack
et al. 2024b; Qadri et al. 2023; Ghosh et al. 2024), while ren-
dering others altogether invisible (Narayanan Venkit et al.
2023; Glazko et al. 2024a; Srinivasan and Uchino 2021). In
other cases, heterogeneity has violated social expectations in
troubling ways, spurring significant protest in depictions of
Black and Asian Nazi soldiers (Vynck and Tiku 2024; Allyn
2024; Guo, Dong, and Hao 2024).

These critiques, though seemingly in tension, point to-
ward distinct normative expectations. Should representa-
tions of historical contexts prioritize strict historical fidelity,
or is historical plausibility sufficient? More broadly, how
closely should generative outputs remain constrained by re-
ality by default? Such choices may shape users’ ability to
engage in speculative practices, including reasoning through
counterfactuals and constructing counter-narratives. Attend-
ing to these choices, therefore, requires recognizing the plu-
rality of purposes that representations can serve: they can
depict not only what is, but also what is possible, per-
missible, or desirable, making alternative possibilities and
broader moral lessons available for consideration. Disagree-
ments over generated representations may thus arise not
from a shared notion of “bias,” but from competing norma-
tive frameworks governing what representations should do.
Whether a depiction is judged appropriate may depend on
whether one prioritizes historical fidelity, conceptual possi-
bility, aspirational equity, statistical typicality, or some other
representational objective.



Generative systems make these consequential interpre-
tive choices implicitly and arbitrarily, selecting normative
frames without declaration or active steering. Unlike hu-
man communication, where these decisions can be clarified
through dialogue (“What are you using this representation
for? What do you want it to say?”), generative outputs re-
solve ambiguity silently, determining the relevant set of pos-
sibilities without users recognizing the contingency of what
they encounter.

In this work, we contribute a unifying conceptual frame-
work to separate the descriptive patterns rendered by gen-
erative systems from the variety of normative expectations
regarding representations. By creating space for plurality
among what models should depict, we delineate distinct
evaluation axes for the same representation. We therefore
shift from enumerating and mitigating biases to selecting
the appropriate goals of representations. By asking “What
purposes and possibilities do we want representations to
embody?” we can separate the normative and descriptive
notions of generative representations as free parameters
and generated approaches to align them. Our proposed ap-
proaches span transparency mechanisms, deliberative struc-
tures, and user controls to offer a path toward enabling users
to critically engage with instantiated patterns and align with
their own normative goals.

Related Work

Much of the existing work on representational dynamics fo-
cuses on bias, or the (often unfair) favoring of a pattern of
representations. This has been documented in GAI represen-
tations across many social groups such as gender bias (Kelly
et al. 2025; Gupta et al. 2025b; Aneja, Gupta, and Vashistha
2025; Gupta et al. 2025a; Lin et al. 2025; Hada et al. 2024;
Ovalle et al. 2025; Jourdan, Chevalier, and Favre 2025), dis-
ability bias (Glazko et al. 2024b; Mack et al. 2024a), politi-
cal bias (Bang et al. 2024; Dai et al. 2025), ethnicity and so-
ciodemographic biases (Li, Shirado, and Das 2025; Lin et al.
2025), linguistic biases (Gupta et al. 2025a; Lyu et al. 2025),
religious biases (Seth et al. 2025), and mental health (Moore
et al. 2025). In cases of markedness, patterns have been stud-
ied among a variety of granularities: from individual char-
acter caricatures (Cheng, Piccardi, and Yang 2023), to per-
sonas (Cheng, Durmus, and Jurafsky 2023; Mickel et al.
2025), to broader narratives and cultures (Gillespie 2024; Li
et al. 2024).

Technical approaches to debiasing aim to remove or un-
learn undesired patterns embodied in training data (Lin et al.
2024; Dixon et al. 2018; Gardner et al. 2021; Le Bras et al.
2020; Swayamdipta et al. 2020; Oren et al. 2020; Wu et al.
2021; Ross, Marasovic¢, and Peters 2021; Asai and Hajishirzi
2020; Li et al. 2023; Kaneko and Bollegala 2021; Garg et al.
2019; Bolukbasi et al. 2016; Sedoc and Ungar 2019). Yet,
continued debate remains regarding whether the effects of
debiasing can be fully reversed (Gonen and Goldberg 2019;
Prost, Thain, and Bolukbasi 2019), particularly in light of
cases where debiasing might be undesirable, such as social
science and medicine (McFadden et al. 1992; Obermeyer
et al. 2019; Back et al. 2010). Work has critiqued broader
practices of definitions for “good models” (Ganesh, Taik,
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and Farnadi 2025), “misabstractions” (de Troya et al. 2025;
Wang 2025), and narrowness in definitions of bias and ac-
countability gaps (Ghosh and Wilson 2025; Hota and Joki-
nen 2025). Altogether, these characterizations of bias and
debias are often defined relative to a default or dominant
group. Comparative notions of fairness thus rely on a group
to compare against, conflating parity for the full set of pos-
sibilities.

In response, recent years have yielded growing calls for
“thickness” contextuality, situatedness, and richness both
in the evaluators and resulting empirical evaluations (Qadri
et al. 2025; Bennett, Kane, and Harrington 2025; Magomere
et al. 2025; Mack et al. 2024b; Qadri, Mirowski, and Den-
ton 2025; Khan, Casper, and Hadfield-Menell 2025). This
has been composed of participatory approaches (Delgado
et al. 2023; Birhane et al. 2022; Qi and Yu 2025; Dan-
tec and DiSalvo 2013; Delgado, Barocas, and Levy 2022),
value-sensitive design (Le Dantec, Poole, and Wyche 2009;
Friedman 1996; Friedman, Kahn, and Borning 2002), and
community-centered work (Bennett, Kane, and Harrington
2025; Bergman et al. 2024; Haimson et al. 2020; Li and Wu
2024; Wang et al. 2025; Li et al. 2025; Qadri et al. 2023).
These works often target inclusion of a more diverse set
of stakeholders, positioning particular groups’ lived expe-
riences as key to informing key design and deployment de-
cisions.

But representations have been shown to hold influence
over a variety of spaces. Ranging from dynamics of rel-
ative visibility (Gillespie 2024), conceivability (Valken-
burg 2024), reasoning (Fazelpour 2021; Chien and Danks
2024), future imagining (Oldenburg and Papyshev 2025),
and oppressive normality (Lin and Huang 2025). Represen-
tations are the battlegrounds for their effects on conceptions
and beliefs through phenomena such as symbolic annihila-
tion (Gerbner 1970, 1972; Tuchman 2000), identity forma-
tion (Liu et al. 2017; Hogg and Hornsey 2007; Schmader,
Croft, and Whitehead 2014), and normative beliefs, expec-
tations, and behaviors (Bicchieri 2016; Paluck 2009; Chong
and Ferrara 2009; Rogers et al. 1999). Generated represen-
tations should therefore be evaluated not only for what they
depict, but also for how they shape broader dynamics of con-
ceivability, recognition, and normality. Because these dy-
namics implicate multiple communities, values, and ways
of understanding the world, no single community can nec-
essarily serve as the sole arbiter of representational mean-
ing. This motivates a plurality of normative expectations for
generative representations—both regarding what should be
possible to generate and what should be generated by de-
fault.

Recent work has made calls for greater “normative rigor”
(Olteanu et al. 2025), with specific examinations of norms
relative to specific groups or for particular purposes, such
as according to queer and disability perspectives (Tay-
lor et al. 2025; Bennett, Kane, and Harrington 2025), for
moral norms(Sachdeva and van Nuenen 2025), legal appli-
cations (Hota and Jokinen 2025). This work does not attend
to the potential for interaction or conflict between multiple
normative foundations. We echo calls for greater attention to
normative foundations, drawing on the study of modality to



structure engagement with broader sets of possibilities and
move from a universal normative foundation to one that is
actively selected or engaged with by a user.

Throughout this work, we draw on the longstanding study
in philosophy, logic, and linguistics known as modality,
where it has long been used to structure reasoning about pos-
sibility, likelihood, and necessity. In classical modal logic,
statements are evaluated not solely for their truth or falsity
but in relation to what could, must, and cannot be true un-
der a given set of assumptions (Chagrov and Zakharyaschev
1997; Chellas 1980; Garson 2023; Kripke 1963; Kripke
et al. 1980). Modal logic provides a formalism for reason-
ing about possibilities: rules and conditions for gradations of
possibility to explore the logical space of alternatives (Lewis
1973, 1986) (see From Possible Worlds to Possibility As-
sertions). In linguistics, modality plays a similarly founda-
tional role in world construction. Natural language encodes
modality through modal verbs (e.g., must, might, may, can),
adverbs (e.g., necessarily, possibly), and syntactic structures
that signal a speaker’s stance toward a proposition (Portner
2009; Palmer 2001; Von Fintel 2005; Lyons 1977). Here,
modal language not only conveys epistemic confidence or
normative force but also structures how interlocutors inter-
pret what is presented as inevitable, optional, desirable, or
impossible. It grounds modal meaning in communicative
context and shared background assumptions (Kratzer, Eik-
meyer, and Rieser 1981; Kratzer 1991). In this work, we
draw on varieties of modality, or distinct kinds of possibili-
ties, to delineate normative frameworks and expectations for
representations.

Given the interdisciplinary audience that this work
aims to reach and feedback on the prevalent usage of
“modality” to refer to modes of inputs and outputs in
Computer Science, we henceforth minimize references to
modality in favor of “possibility.” This means that terms
that would otherwise be more precise for those familiar
with the study of modality such as “modal stance,” “modal
distance,” and “potential modal impression” (i.e., influence
over modal beliefs) are often replaced with simpler termi-
nology such as “influence/effect on possibilities.”

What is Depicted: Characterizing Instantiated
Possibilities

We first provide structure to characterize what generative
systems actually produce. Through patterns in instantiation
and embodiment, generative systems transform concepts
into implicit statements about what is possible, likely, and
necessary.

Identifying Key Constructs and Their Patterns

First, we consider units of analysis broadly spanning en-
tities, roles, and concepts specified by the prompt or em-
bodied in the output. Entities are tangible, distinct objects
and actors, roles are social or functional positions that ac-
tors occupy (e.g., nurse, teacher, firefighter), and concepts
are abstract, relational, or contextual elements that inform
the scene (e.g., a school, a classroom, educational practices,
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healthcare systems, cultural norms, societal composition,
social hierarchies).

Explicit, Implicit and Indeterminate Elements Derived
from Dennett’s (1989) terminology regarding mental repre-
sentations, we propose characterizing attributes of elements
according to their specificity: explicit, implicit, and indeter-
minate elements. This allows us to compare explicitness be-
tween the input and the output, and therefore distinguish
what has been requested and imputed, and in what ways.
The comparison surfaces the often-invisible or implicit de-
cisions made in seamless generation, enabling evaluation,
critical engagement, and intentional choice.

Explicit elements include those directly stated in the input
or output. Implicit elements encompass characteristics that
are not strictly required but rendered nonetheless. Implicit
features facilitate analysis of broader cultural or historical
subtext that may inform representational patterns. ' Inde-
terminate elements involve ambiguous characteristics: those
that are left unaddressed based solely on the output. Though
seemingly trivial and not without its own challenges, the
inclusion of this category aims to encompass characteris-
tics that remain unspecified despite their potential cultural
or contextual significance.

Assessing Variation Next, we examine the patterns in
which these characteristics are selected. For a given prompt,
a model’s output may not be deterministic. Thus, the ways in
which a characteristic remains constant or is highly variable
inform understanding of implicit model patterns of possibil-
ity, particularly in resolving ambiguity.

To capture the comparative salience of these choices, we
introduce the notion of relative stability: how consistently a
characteristic appears across outputs, both explicitly and im-
plicitly. Characteristics that remain constant across outputs
exhibit high stability, while those that vary widely exhibit
high variability. This axis of analysis helps identify which
features the system treats as fixed versus flexible.

Altogether, we can conduct analysis across the stability
axis in conjunction with specificity. The cross product of
these dimensions (implicit, explicit) and (stable, variable)
characterizes the representational patterns in system outputs.
Comparing what is not requested with what is nonetheless
embedded in outputs renders explicit the assumptions and
interpretive choices introduced by instantiation. Explicit sta-
ble features that are explicitly in the prompt may simply
reflect compliance with the user’s input requests, thereby
justifying the corresponding frequency. Stable features not
explicitly requested in the prompt, however, reveal opportu-
nities for alternative possibilities. These are the patterns that
we aim to render legible (and eventually negotiable) for their
potential normative underpinnings.

"For simplicity and scope, we do not delve into the extent to
which implied characteristics can be determined in inputs or out-
puts. We acknowledge that this is a sufficiently complex problem;
however, there are many ways in which the set of implied charac-
teristics or relations is likely not infinite and may be extracted from
an appropriately scoped cultural context or history, such as through
documented cultural attitudes and values.



Possibility Structure

From Possible Worlds to Possibility Assertions Modal
logic distinguishes between different degrees of possibility
through quantification over cognitive conceptions of all pos-
sible instantiations, i.e., “possible worlds,” where the world
as we know it is just one of infinitely many possible worlds.
Necessary features are intrinsic to the definition of a con-
cept and essential to satisfy any instantiation of said concept.
These are universal across the set of all possible worlds. Fea-
tures that do not exist in all possible worlds can be sub-
divided into two categories: likely and possible, which we
differentiate by their relative representation across all pos-
sible worlds. Likely features exist in many or most possible
worlds, whereas possible features exist in one or more possi-
ble worlds (Menzel 2024; Phillips, Luguri, and Knobe 2015;
Kment 2024; Von Fintel 2005).

We treat each instantiated output as a possible world,
translating patterns in instantiation into possibility assertions
(i.e., interpretive summaries that characterize the bounds of
possibility rendered by system outputs). Characteristics that
appear consistently across outputs (high stability) may be in-
terpreted as necessary; those that appear frequently as likely
or probable; those that appear occasionally as possible; and
those that never appear as effectively impossible within the
system’s representational space. These are not claims about
what a model “believes” nor renders impossible to gener-
ate, but rather what they render visible through regularities
in instantiation.

For example, consider a system that generates images of a
nurse that consistently depict individuals in clinical hospital
settings (high stability, explicit), wearing scrubs and attend-
ing to patients in beds (high stability, implicit), who are pre-
dominantly women, white or Asian, and young to middle-
aged (high stability, implicit). We can articulate statements
such as: “Nurses must work in hospitals” (due to consis-
tent co-occurrence with clinical settings, excluding commu-
nity health workers, school nurses, or home care providers),
“Nurses are likely to be women” (due to statistical preva-
lence in outputs, marginalizing male nurses despite their
growing presence in the profession), and “Nurses of other
races, ages, or practice settings are possible but rare” (due
to low frequency of, say, elderly Black nurses in community
clinics or male nurses in pediatric care). These statements
characterize the underlying structure of possibilities that the
system outputs implicitly communicate about the space of
possibilities.

These patterns may reinforce occupational gender stereo-
types, narrow conceptions of healthcare work, and constrain
what roles viewers perceive as accessible or typical for dif-
ferent demographic groups (Chien and Danks 2024). Such
representational patterns echo the kind of gendered assump-
tions about caregiving work that the United States Supreme
Court found unconstitutional in Weinberger v. Wiesenfeld
(1975) (Asserson 1975). The Court struck down Social Se-
curity policies that presumed only women could be care-
givers and recognized that such assumptions, even when
statistically common at the time, functioned to reinforce
and perpetuate gender-based occupational segregation rather
than merely reflecting natural or inevitable divisions of la-
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bor. In what follows, we argue that these possibility asser-
tions are laden in all interactions with representations, un-
derscoring the need for critical engagement and active de-
liberation over which kinds of possibility assertions are im-
plicitly embedded in outputs.

What Should Be: A Human-Centered
Approach for Effects of Representations

Having established a descriptive framework for characteriz-
ing what generative systems convey through embodied out-
puts, we now turn to the normative question: what should
these systems depict? We provide conceptual means for rea-
soning about what should be represented by generated out-
puts. Beyond technical considerations of the diversity of
these outputs, how might the ways that humans interact with
(and are shaped by) representations inform the kinds of dis-
tributions and effects we desire to achieve through them?

Possibility Reasoning in Human Communication

For those unfamiliar with philosophical and linguistic uses
of modality, first we argue that everyday questions and state-
ments are already modally loaded. That is, they contain (im-
plicit or explicit) assumptions about what the relevant set
of possibilities are. While the appropriate or reasonable set
of possibilities may go unstated when interlocutors share
aligned assumptions, misalignment reveals both the conse-
quences of implicit modal assumptions and what can be
gained by rendering a model’s stance explicit.

Consider the following questions and their corresponding
normative sets of possibilities:

1. T ask Bill Nye, the Science Guy, if the sky could be a dif-
ferent color. I expect him to respond based on physical
possibilities given Earth’s atmospheric composition and
the physics of light scattering, not metaphysical possi-
bilities (if we collectively named these wavelengths dif-
ferently) or biological counterfactuals (if humans lacked
S-cone cells for perceiving blue wavelengths).

2. Task my friend, “Where should we go to dinner tonight?”’
and expect answers constrained by practical feasibility:
real restaurants within reasonable proximity to our loca-
tion, open during our intended dining time. If they re-
spond with locations only accessible via airplane or sug-
gest fictional establishments, they violate the practical set
of possibilities implicitly invoked.

3. T ask a kindergarten class, “What do you want to be
when you grow up?” receiving answers like doctor, fire-
fighter, astronaut, and president. I expect occupations
constrained by cultural familiarity and social legibility,
not metaphysical reinterpretations such as “happy” or
“flexible.”

4. T ask a Doctor Who online forum whether The Doctor
could regenerate into a non-human form. Responses nav-
igate multiple nested normative frames simultaneously:
what is canonically possible within the fictional universe
(Time Lords can change appearance at will), what is
practically likely given production constraints (unlikely



due to special effects costs and reduced actor expressive-
ness), and what is narratively desirable. The fandom en-
gages in sophisticated reasoning over the appropriate set
of possibilities across fictional, practical, and aesthetic
dimensions at once.

In each scenario, both participants engage in implicit pos-
sibility reasoning: which possibilities are appropriate and
relevant by default, relatively close (but perhaps stretching
the boundaries), or warrant further or explicit specification.
Whether I have to specify feasible constraints on restaurants
or disclose options that may be at the normative bounds of
these possibilities depends on how each party perceives the
relevant set of possibilities and that of each other to be.

These examples reveal several critical aspects of how hu-
mans reason about the appropriate set. First, possibility rea-
soning is ubiquitous but not always explicit. When I ask Bill
Nye about sky color, I do not preface my question with,
“considering only physical and atmospheric constraints,”
yet this framing is mutually understood. Second, success-
ful communication requires alignment between participants’
assumptions about relevant possibilities. I do not specify to
my friend that dinner suggestions should exclude restaurants
requiring international travel, yet we share understanding of
the operative constraints at play.

Third, and most importantly, humans use rich contextual
cues to calibrate possibility expectations. We assess who
is speaking (Bill Nye’s expertise suggests physical/scien-
tific framing), why they are asking (dinner planning invokes
practical feasibility), what domain we are in (kindergarten
career aspirations invoke cultural norms about legitimate oc-
cupations), and what relationship we have (online fandom
discussion permits playful exploration of possibility sets) to
determine these factors. When someone violates expected
implicit framing by suggesting a restaurant in another coun-
try, particularly without disclosing so, it feels wrong or even
counterproductive even when technically accurate. The lack
of disclosure may even implicitly signal misunderstanding
in context or deliberate provocation.

Fourth and finally, possibility calibration is dynamic and
negotiable. If my friend’s international restaurant recom-
mendations are followed by, “I’m serious, I just got a bonus
and want to celebrate,” I can recalibrate my understanding
of the relevant set of possibilities. The key is that this cali-
bration happens through contextual cues, interpersonal esti-
mates, and appropriate disclosure.

Kinds of Possibility

The intuitions demonstrated above can be systematized
through varieties of modality, or distinct categories
grounded in different kinds of constraints (e.g., knowledge,
norms, physical laws, or goals) rather than as a single all-
encompassing set of possibilities (Kratzer, Eikmeyer, and
Rieser 1981; Kratzer 1991). Kment (2024) posits that pos-
sibility and necessity are not single, universal categories,
but rather, something that can be dependent on the kinds
of constraints or rules one assumes. Modal claims (pos-
sibility statements) are therefore relational: rendered true
or false relative to a specific basis for evaluation or “vari-
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ety”’(Copeland 2002; Kment 2024). Each variety provides
important guidance on how we interpret and analyze the po-
tential impact on our own conceptions of possibility for a
given representation. In what follows, we provide a brief
overview of a few varieties of modality.

The epistemic modality evaluates statements relative to
what is known or believed. A proposition is epistemically
possible if it is compatible with the available evidence and
epistemically necessary if it must be true given that evi-
dence. For example, “It might rain tomorrow” is epistemi-
cally possible if current weather data allows for rain, while
“The sun must rise tomorrow” is epistemically necessary
given current astronomical knowledge. This captures how
possibility depends on information states or available evi-
dence. If someone has never experienced rain at that time
of the year, then the notion that “It might rain tomorrow”
might be inconceivable, whereas having seen it rain perhaps
the day before, the same person might consider it possible.

The metaphysical modality concerns what could or must
be the case in virtue of the nature or identity of things. A
proposition is metaphysically necessary if it cannot be oth-
erwise without contradiction (e.g., “All squares must have
four sides”), while it is metaphysically possible if it does
not violate the essential properties or conceptual structure of
the entities involved. This variety grounds reasoning about
conceptual constraints and definitional properties.

Other varieties further broaden the landscape of sets of
possibilities by considering normative constraints instead.
For instance, the deontic modality evaluates statements rel-
ative to norms, laws, or moral rules, focusing primarily on
permission and obligation. Under this modality, something
is necessary if it ought to happen (e.g., “Drivers must stop at
red lights™) and possible if it is permitted (Bybee and Fleis-
chman 1995). The teleological modality evaluates necessity
and possibility relative to goals or purposes: a feature is nec-
essary if it is required to achieve an end and possible if it
contributes to it.

We provide this brief introduction to varieties of modal-
ities to highlight some of the distinctions between different
kinds of possibilities. Unlike the previously provided exam-
ples where human intuitions of the relevant modalities are
relatively clear, next we turn to cases of modal ambiguity.
We separate differing critiques by their implicit modal vari-
ety, surfacing opportunities for critical evaluation and delib-
eration.

Which Possibility? Ambiguity in Generative
Contexts

Beyond cases where the appropriate kinds of possibility
seem uncontroversial or universal, many generative contexts
present cases of genuine ambiguity — reasonable disagree-
ment about which kinds of possibilities (i.e., which norma-
tive aims and standards) should govern what is generated.
The associated disagreement stems not from technical mis-
interpretation but from undefined expectations about what
and whose values, purposes, and conceptions of possibility
should shape generated representational decisions and de-
faults.



Consider a case where GALI is used to produce a script for
the next episode of a popular medical television show. Upon
instantiation, a model must determine how realistic and ac-
curate medical procedures and scenarios must be: are they
limited to current best medical practices or do they involve
future speculative miracle fixes? Considering now the kinds
of possibilities centers the broad spectrum available: a med-
ical educator might argue that we should never depict any-
thing other than best practices (epistemic modality), as this
might cause additional harms by non-medical profession-
als in emergency scenarios or impede the learning of future
medical students. A TV writer or even a medical researcher,
however, might take a more open-ended approach: citing
that the show aims to inspire, enable escapism, and moti-
vate new research alternatives (teleological modality). The
same prompt thus yields not only different outputs but out-
puts premised on fundamentally different normative base-
lines for permissible effects of the representation. This dis-
tinction may be elided or even uncritically accepted without
the framework provided in this work. Moreover, a bias eval-
uation may not capture this disagreement: as both outputs
could appear equally unbiased (particularly relative to social
representations) while encoding fundamentally different as-
sumptions about which possibilities ought to be represented.

What Varieties Clarify Rather than treating conflicting
critiques as undifferentiated claims of bias, modal varieties
reveal that disputants may be operating from distinct nor-
mative baselines. Consider the contentious case in which
a user prompts Gemini for images of “the Pope,” and re-
ceives depictions of a Black man and a woman in papal vest-
ments (see Figure 1). Under the epistemic modality, all doc-
umented popes have been men, asserting that the Pope must
be male and most likely white. > According to the deontic
modality grounded in current Church law, however, a Black
male pope is permissible, as race constitutes no formal con-
straint; indeed, Black cardinals have been considered poten-
tial candidates in the two most recent papal conclaves.

Depictions of female popes, in contrast, violate ecclesias-
tical law prohibiting female ordination. This means that ac-
cording to the deontic and epistemic modalities, such depic-
tions are not permissible. However, the metaphysical modal-
ity in which the pope is defined as the spiritual leader of the
Catholic Church renders both Black and female popes possi-
ble. From a teleological modality with a goal of challenging
gender exclusion, female papal representations may even be
necessary for demonstrating institutional reform.

The disagreement between a devout Catholic and a fem-
inist critic about these depictions is therefore not simply a
dispute around historical accuracy but a debate over which
kinds of possibility should govern by default. A devout
Catholic might view female papal depictions not merely as
inaccurate but as sacrilegious, treating Church doctrine as
authoritative in determining the boundaries of what should
be represented as possible (De Boer 2016; Waldron 2012).
A feminist critic, however, might argue that depicting a fe-
male pope challenges exclusionary norms and enables cri-

2While three potentially African popes existed, their race re-
mains unverified (Browne 1998).
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Figure 1: Image of a pope attributed to @ EndWokeness on X
and Frank J. Fleming, produced by Gemini on 02/21/2024.
(Left) A dark-skinned middle-aged woman with features
suggesting East or Southeast Asian ancestry. (Right) A dark-
skinned middle-aged man appearing to be of African de-
scent.

tique of patriarchal institutional practices (Okin 2005). What
one community experiences as legitimate critique, another
experiences as offensive and inconceivable. Naming these
varieties does not resolve the disagreement but reframes it
— elucidating opportunities for structured deliberation over
which normative baseline is appropriate for which represen-
tational purposes. For reasons of space, see additional Case
Studies 1 & 2 in the appendix of the extended version).

Defensible Groundings This surfaces new questions: how
might we select and defend particular kinds of possibilities
as default? How might we navigate different normative per-
spectives when interacting with the same output? Normative
arguments are never purely deductive, so formal logic alone
cannot determine which kinds should govern. As a start, de-
fensibility can be assessed by the degree to which a kind
of possibility coheres with widely shared normative frame-
works such as universal human rights (Assembly 1949), con-
stitutional freedoms (Rozinski 2025), and democratic val-
ues (Thomassen 2007). Drawing on these existing frame-
works carries cross-contextual legitimacy precisely because
they do not presuppose any single community’s particular
commitments but collective ones. A normative baseline de-
fensible under these frameworks constitutes a reasonable
initial standpoint to adopt because it engages a shared nor-
mative vocabulary rather than encoding one group’s stan-
dards as universal.

For the papal example, one might argue that since depic-
tions of a female pope do not violate an individual Catholic’s
freedom of religion (which protects their right to hold and
practice their beliefs, not to have those beliefs reflected in
generative defaults), such representations can be defensibly
rendered possible. A Catholic user remains free to spec-
ify “male pope” or “historically accurate pope” to specify
modes aligned with Church doctrine, but the default need
not encode theological hierarchies as universal constraints.
Given broader commitments to gender equality and non-
discrimination, Black and female papal renderings are thus
defensibly possible under unspecified prompting.



These broad anchors connect naturally to domain-specific
principles that lend further support to particular norma-
tive groundings. Aspirational defaults under the deontic
modality find grounding in anti-subordination principles
and capability expansion (Colker 2017; Balkin and Siegel
2002; Nussbaum 2011; Sen 2001), counter-narrative schol-
arship (Delgado et al. 2023; Lundholt, Maagaard, and
Piekut 2018; Grabe and Dutt 2015; Bruneau, Lane, and
Saleem 2017; Potvin et al. 2023; Solérzano and Yosso 2002;
Kinloch, Penn, and Burkhard 2020), and epistemic jus-
tice frameworks (Fricker 2007). Historically-constrained de-
faults under the epistemic modality draw support from doc-
umentary fidelity and principles of historical accuracy that
serve functions of preserving evidence and avoiding revi-
sionism (Streich 2002; Temin and Dahl 2017).

These competing foundations explain why reasonable dis-
agreement persists: multiple sets of possibilities can each
claim legitimate grounding in different normative traditions.
The structure outlined in this work does not adjudicate be-
tween them conclusively, but instead renders explicit which
foundational commitments and corresponding conceptions
of harm are doing the normative work. How, for example,
should one weigh harms arising from patriarchal exclusion
against perceived harms to religious freedom or the integrity
of sacred institutions? Our framework does not resolve such
questions, but clarifies where the disagreement lies. Ulti-
mate decisions therefore require negotiation between com-
peting values, balancing critical awareness of these deci-
sions against fundamental steerability.

Reconciling the Descriptive and the
Normative: Ways to Bridge the Gap

Having separated the descriptive patterns and normative
foundations, our framework reveals several key tensions:
how to address misalignment between what models encode
and what users expect or desire; how to navigate disagree-
ments among users, viewers, and diverse stakeholder groups
with different normative expectations; and how to design ap-
propriate controls and agency in navigating various notions
of possibility. The strategies below provide a prescriptive
approach, treating both descriptive patterns and normative
targets as free parameters that determine the appropriate af-
fordances. Rather than offering a single “right” answer, we
highlight the contours of these challenges as we consider
four interrelated approaches.

Descriptive Disclosure: Is Transparency Enough?

One approach to addressing normative misalignment cen-
ters on transparency, aiming to inform users about what pat-
terns generative models codify and affording opportunities
for critical engagement. Extant examples include a message
beneath the prompt box reading, “ChatGPT can make mis-
takes. Check important info.” to more detailed approaches,
such as proposed by Huang et al., providing distributions
of output characteristics (such as the gender breakdown of
generated doctors) alongside comparison concepts (such as
how those distributions shift between prompts for “a doctor”
versus “a nurse”).

While this represents meaningful progress towards in-
forming users, it lacks connection between descriptive pat-
terns and normative implications. A user made aware that
“92% of generated nurses are depicted as women” does not
tell them what to do with this information: whether this
reflects reality, historical precedent, media convention, or
something else entirely.

We propose a transparency mechanism that makes this
normative dimension explicit by contrasting Al output dis-
tributions with multiple modal baselines simultaneously. As
illustrated in Figure 2, for a given prompt such as “Generate
some images of a nurse,” a transparency panel might display
how key characteristics such as gender, age, and affect are
distributed across Al outputs alongside their corresponding
rates in Reality (epistemic), Historical Depictions, and Con-
temporary Media. The “Notable Divergences” panel sum-
marizes key points where an Al output significantly diverges
or aligns with any baseline, directing user attention toward
potential modal influence or risk of departure from the user’s
own normative expectations. For instance, while gender rep-
resentation in Al outputs (92% female) bears close resem-
blance to occupational reality (88%), age representation di-
verges sharply: Al outputs depict nurses as young 78% of
the time compared to 45% in reality, reflecting media con-
ventions more than reality. Making these comparisons vis-
ible does not prescribe what the user should conclude, but
provides the conceptual scaffolding to ask: which baseline
is relevant to my purpose and how do the AI’s default modal
stance compare?

This strategy assumes that if users understand a model’s
descriptive tendencies relative to distinct or even their own
normative frames, they can better calibrate their expec-
tations and interpretations of outputs accordingly. Trans-
parency does not interfere with existing generative work-
flows, only supplementing interactional paradigms. By shift-
ing the burden onto users to evaluate their own goals and
aims against those disclosed to be embedded by the system,
transparency targets informed choice.

Characteristic Distribution
Al Image Generator

N Female Caring
Create images with Al )

Al 2 A 80
Rea 88 Real 72
Hist 95 Hist o

) Media 8  Media 7
Generate some images of a nurse

Young Smiling
. A s A 86
Here are some images of nurses: Real 45  Real 35

Hist 82 Hist 79
Media 52 Media 58

Notable Divergences

- Age bias: 78% young vs. 45% actual
- Smiling: 86% vs. 35% baseline
- Gender representation matches reality (92% vs. 88%)

Modalities Compared

Al Output
Measured from generated images

Reality (Episternic)
Evidence-based occupational data

Historical

Historical media depictions
Type a message... < n

Contemporary Media 4

Figure 2: Proposed User Interaction Pane with Transparency
Mechanisms Alongside



However, disclosure presumes users have the capacity
and context to meaningfully engage with information about
model behavior (Bo et al. 2024; Brody et al. 2024; Metzger
et al. 2024). Even with explicit normative baselines, a user
confronted with the statistic that “78% of generated nurses
are depicted as young versus 45% in reality” must still de-
termine what to do with that information: which baseline
is relevant to their purpose, is the deviation problematic for
their intended use case, and what action, if any, is warranted
(e.g., additional prompting or generations). For users with
limited statistical literacy or domain knowledge, the discon-
nect between what is conveyed and what can be meaning-
fully operationalized may be substantial. Additionally, sur-
facing all divergences at every interaction risks disclosure
fatigue. A more targeted approach might notify users only
when Al outputs diverge notably from baselines of social
significance, with user values rather than system defaults de-
termining salience (Sutton and Wood 2025). For this, future
work might explore more accessible representations, such as
visual features or even output order that guide users toward
the representations most salient to their stated goals.

Furthermore, transparency does not address the irre-
versibility of representational exposure: once outputs are
viewed, read, or heard, they cannot be simply unseen. A
user who sees a stereotypical generated image cannot undo
that exposure by reading an accompanying disclaimer. Dis-
closure may allow an opportunity for critical engagement
in coarse ways, such as reducing engagement with the plat-
form itself, but cannot ensure such boundaries are respected
once representations are taken out of their generating con-
texts (e.g., on social media or broadcast news). A user par-
ticularly impacted by a generated depiction may not find that
accompanying information attenuates cognitive effects, sug-
gesting the need for something preempting exposure (Favela
and Amon 2023; Hancock et al. 2020). In these cases, dis-
closure still leaves broader publics vulnerable to resulting
representational harms (i.e., symbolic annihilation) and pro-
vides limited opportunities for individuals to influence what
should be depicted. Transparency does not address cases in
which users fundamentally disagree with what the model
treats as descriptively accurate. Disclosure that a model re-
produces historical patterns of occupational gender segrega-
tion, for instance, does little to address whether such repro-
duction is acceptable; it merely makes the problem explicit.
Users seeking normatively desirable outputs rather than de-
scriptively accurate ones gain little from knowing that the
system encodes patterns they find objectionable. Actionable
changes to their requests may be intuitive in cases with clear
counterparts, but may be ambiguous in others, leaving un-
clear mechanisms for recourse for users.

Reconstructing GAI around Human Intuitions for
What Should Be

An alternative approach involves restructuring generative
systems to instead better align with human normative intu-
itions for possibilities. A combination of technical and de-
sign strategies can operationalize this approach by making
normative choices more explicit and negotiable in the gen-
eration process.
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A few quick questions to give you more tailored guidance:

a o

Want to be notified when Claude responds?

Na(ify x

‘What's your current financial situation? > X
1 Just starting out (little savings) >
2 Some savings, no investments
3 Already investing, want to expand
4 Significant assets to manage

o skip

Or reply directly...

+ Sonnet 4.6 g

M tonavigate - Entertoselect : or type below

Figure 3: Claude prompts for additional information for am-
biguous prompt, “Help me plan my finances.”

Leveraging our proposed framework, platforms could
provide users with explicit “modes” of generation that en-
code distinct normative frameworks. A “historical mode”
might privilege epistemic accuracy and documentary fi-
delity, generating outputs that reflect actual historical distri-
butions and constraints. A “training data mode” could gen-
erate variation purely based on proportional representation
in the training corpus, making the model’s learned patterns
explicit. A “media mode” might reflect patterns represented
in mainstream media. A “creative mode” might empha-
size outputs that intentionally deviate from reality, ranging
across unverified possibilities and fantastical imaginations.
These modes could be further specified into sub-categories
drawing from existing genres (science fiction, historical fic-
tion, documentary), aesthetic styles (realism, surrealism, ab-
straction), intentional metaphysical subversions (counterfac-
tuals, alternative histories), or other salient axes of varia-
tion relevant to particular domains. Importantly, interaction
modes can dictate distributional constraints on outputs rather
than dictating individual instantiations, allowing for varia-
tion within coherent normative frameworks. Requiring that
users actively select a mode can spark critical engagement
and acknowledgment of the different kinds of possibilities
and normative foundations available, providing a compro-
mise between cognitive burden (to specify the relevant nor-
mative commitments) and system-imposed decisions.

Existing approaches in this vein do not directly target
distinctions in kinds of possibility. Upon account creation,
Claude prompts users to input what kind of work they do,
selecting across roles such as legal, student, educator, con-
sultant, or researcher, ostensibly for tailoring starter prompts
and system behavior. Before answering certain open-ended
questions, Claude provides options for users to specify ad-
ditional context or constraints (see Figure 3). While asking
for additional information provides one way to increase un-
derstanding of what a user intends, follow-up questions may
still operate within a single underlying normative founda-
tion, asking a user to clarify their financial goals, for exam-
ple, does not surface whether they want outputs grounded in
best practice, accounting for potential financial hardships, or



other major life decisions (e.g., having a child or throwing
a big wedding). Follow-up questions such as these may im-
plicitly center certain normative foundations (i.e., epistemic)
while leaving others unexplored.

Other alternatives employ personas, which similarly aim
to specify relevant values that influence outputs based on
human-legible roles, professions, and social and demo-
graphic categories. Users might prompt “as a historian” or
“as a diversity advocate” to signal which considerations
should be prioritized. While intuitive for users unfamiliar
with various conceptions of possibility, it remains unclear
whether invoking a persona implicitly constrains outputs to
the deontic modality or requires additional decisions about
an individual acting in that role. Khan, Casper, and Hadfield-
Menell (2025) observed a high level of instability, incoher-
ence between evaluated versus held-out cultural dimensions,
and erratic behavior under prompt steering.

A combination of persona-based and variety-specific con-
straints may provide user-accessible modes of interaction
with consistent possibility constraints. A “judge” persona
might operate primarily within the deontic modality (con-
cerned with what is legally established), while a “surrealist
artist” persona operates within a metaphysically relatively
unconstrained modality (exploring what is conceptually pos-
sible regardless of empirical likelihood). A “policy advo-
cate” might invoke deontic modality (what should be ac-
cording to the law), while a “data scientist” invokes epis-
temic modality (what is statistically probable given observed
data). Crucially, making these normative commitments ex-
plicit and legible elucidates the open challenge of ensuring
users meaningfully understand these limitations, rather than
drawing on what users theorize “a historian” or “a diversity
advocate” prioritize, value, or enact in practice.

Consensus Making vs Personalization: Opportunities for
Deliberation Creating modes or mode-persona profiles
surfaces tensions around determining the appropriate nor-
mative baselines. Does “what should be depicted” have to be
agreed upon at a group consensus level, community-specific
level, or even an individual level?

Consensus-oriented approaches seek to establish shared
defaults — outputs that align with widely negotiated nor-
mative commitments and serve as common starting points
across diverse user populations. Consensus appeals in its po-
tential to create universal interactional environments where
all users encounter the same default behaviors, fostering
shared representational commons and mutual intelligibility
in how systems operate. However, the papal example il-
lustrates significant challenges: even a seemingly straight-
forward question (e.g., what the Pope looks like) surfaces
irreconcilable normative frameworks across communities,
suggesting that normative agreement may be impossible in
some domains. For consequential social issues: forcing a
consensus risks oversimplifying the default set of possibil-
ities, potentially constraining users to engage only within
predetermined normative frameworks rather than the full
range of normatively defensible positions.

Democratic and participatory approaches such as cit-
izen juries, stakeholder assemblies, or structured public
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consultation offer mechanisms for navigating these chal-
lenges (Smith and Wales 2000; Sandover, Moseley, and
Devine-Wright 2021; Muller and Kuhn 1993; Schuler and
Namioka 1993; Farias, Bendor, and Van Eekelen 2022).
Such processes aim to balance the attentional and critical
engagement demands of high-stakes applications with gen-
uine plurality of perspectives, creating opportunities for con-
tested values to be surfaced and negotiated. Yet even well-
designed participatory processes have their trade-offs, re-
quiring substantial resources and challenges of scale and
specificity across the full diversity of use contexts (Ghoshal
and Dasgupta 2023; Miller et al. 2007).

Personalization offers an alternative: systems that adapt
to individual or community-specific normative frameworks,
generating value-aligned outputs for different users even un-
der identical prompts. A Catholic school using a genera-
tive system for educational materials might receive outputs
that default to historically accurate papal depictions, while
a feminist media organization using the same system for a
project on institutional reform might receive outputs that
foreground aspirational representations. This approach af-
fords experiential plurality in the use of generative represen-
tations, allowing users to interact with systems that respect
their particular normative frameworks. Community-specific
versions might encode locally appropriate normative com-
mitments, enabling different cultural contexts to shape sys-
tem behavior according to their values.

However, personalization, particularly when optimized
for seamless normative inference that anticipates user prefer-
ences without explicit specification, risks downstream frag-
mentation (Magin et al. 2022). If different populations re-
ceive systematically different generated realities, will this
exacerbate epistemic polarization, produce filter bubbles,
and fracture shared understanding? When users inhabit per-
sonalized information environments that confirm rather than
challenge their existing normative commitments, opportuni-
ties for encountering alternative perspectives may diminish.

Deliberative approaches may offer a middle path through
concrete institutional mechanisms. Tiered governance struc-
tures could establish general principles through broad-based
citizen assemblies, domain-specific defaults through af-
fected community participation, and individual adjustments
through user preference settings. Standing advisory boards
comprising diverse stakeholders could review and update
mode defaults periodically, responding to emerging con-
cerns and shifting social contexts (Newman et al. 2011).
Public comment periods modeled on regulatory rule-making
could solicit feedback on proposed default changes, with
companies required to publish response documents explain-
ing how input shaped final decisions (Morrell 2013). Con-
testation mechanisms could allow users or communities to
flag specific behaviors as problematic, triggering review pro-
cesses with transparent decision criteria and public ratio-
nales (Gorwa, Binns, and Katzenbach 2020). Possibility in-
fluence impact assessments conducted before deployment
could evaluate how different default choices affect vari-
ous groups, similar to privacy impact assessments (Wright
2012). Experimental deployments could test competing de-
faults with different user cohorts, gathering empirical evi-



dence about user satisfaction, viewer comprehension, criti-
cal empowerment, and downstream effects before commit-
ting to system-wide defaults.

These mechanisms acknowledge that deliberation is an
ongoing process of negotiation as contexts, technologies,
and social norms evolve. Open challenges remain in design-
ing processes that are genuinely inclusive (not dominated by
a vocal majority), responsive (able to adapt to rapid tech-
nological change), and practically feasible. Success likely
requires experimentation with multiple deliberative forms,
transparency about their limitations, and willingness to re-
vise approaches as we learn which mechanisms effectively
accommodate disagreement without demanding false con-
sensus.

Non-Normative Use: Fundamental Rights to
Controllability

Finally, modes offer just one possibility along the axis of
controllability and maneuverability. Given the broad set of
applications for which artists, researchers, educators, and ev-
eryone in between may wish to use generative Al, more fine-
grained controls may be required. Existing paradigms pose
prompting as one lever of control. However, it is unclear
that prompting necessarily nor always guarantees meaning-
ful forms of controllability (Lam et al. 2026; Zamfirescu-
Pereira et al. 2023).

Mack et al. (2024b), Bennett, Kane, and Harrington
(2025), and Qadri, Mirowski, and Denton (2025) have
demonstrated cases in which outputs do not satisfy the di-
rect requests of users, despite iterative processes and alter-
native terminology. For example, users attempting to gener-
ate images of disabled scientists or gender-nonconforming
executives may find that models systematically resist or dis-
tort such combinations, reverting to more statistically fa-
miliar configurations regardless of how the prompt is re-
fined. These limitations raise questions about fundamental
rights to representation: when models prove incapable of
producing particular combinations or forms of representa-
tions, such as certain body types, cultural practices, counter-
stereotypical pairings, are users entitled to “generability” as
a matter of principle?

The concept of generability builds on notions of repre-
sentational justice. If certain subjects, identities, or configu-
rations remain systematically difficult or impossible to gen-
erate, this technical limitation may indirectly entrench or ex-
acerbate existing patterns of visibility and erasure. When a
model cannot readily produce images of disabled scientists,
Indigenous mathematicians, or gender-nonconforming exec-
utives, it has the potential to perpetrate “quality-of-service
harms” (Chehbouni et al. 2024).

This raises additional questions around fairness in ease of
generation: if a system can generate “a male nurse,” should
it equally be capable of generating “a female construction
worker,” with the failure to do so constituting a form of un-
fairness? This raises an equally important normative ques-
tion surrounding limitations (or lack thereof) on generabil-
ity. Should systems be capable of generating any requested
representation, including those that might be used to cre-
ate non-consensual imagery, facilitate fraud, misinforma-
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tion, or propagate harmful stereotypes? The tension between
enabling legitimate representational diversity and preventing
malicious use complicates straightforward appeals to gener-
ability rights.

Further complicating these questions is the interaction be-
tween generability constraints and generation modes. When
operating under “historical mode,” should a model refuse
to generate a female Roman general, with the same re-
fusal under “creative mode” constituting a quality of ser-
vice harm? Or should the system generate such images but
accompany them with warnings about historical implausi-
bility? The framework set forth in this work reveals that
generability constraints cannot be universal, that what con-
stitutes an appropriate limitation depends on the normative
framework governing generation. A request that violates
the commitments of one mode (historical accuracy, demo-
graphic proportionality, stereotype avoidance) might be per-
fectly legitimate under another. Determining which norma-
tive framework should govern in a given context, however,
is a question of governance, requiring collective delibera-
tion over the values and trade-offs that generative systems
should embody. We do not prescribe universal constraints
on generability, but explain why any such constraints must
be grounded in explicit normative commitments.

Conclusion

In this work, we deconstruct the space of bias and critiques
of generative representations into two parts: the descrip-
tive (what is embodied by model outputs) and the norma-
tive (what we aspire for from representations). We introduce
varieties of modalities to broaden and structure the dimen-
sionality of evaluations around generated representations.
We discuss key considerations around resulting affordances,
spanning transparency, default modes and deliberation, and
fundamental rights to controllability. These are motivated by
ideas that we must first render explicit the underlying pat-
terns, which we can then critically engage with, deliberate
over, and design clear maneuverability mechanisms (either
through individual control, collective governance, or stan-
dards for utility). All of these hinge on the parsing of nor-
mative framings of the aims of representations, asking first,
“What should be embodied by generated representations?”

Limitations

In this work, we only discuss a few of the possible varieties
of modality. Varieties themselves are not fixed sets of pos-
sibilities, and even those listed above may not be easily de-
fined by a fixed set of rules. This does not mean that they
lack utility nor undermine the contributions of our work.
Each variety surfaces a set of normative claims about what is
possible, likely, and necessary, which in turn creates oppor-
tunities to evaluate, communicate, and negotiate their rel-
evance. In addition, we do not provide immediately oper-
ationalizable solutions in the prescriptive section; we ac-
knowledge that the development of such practical tools is
an important research direction, likely requiring extensive
research in human-computer interaction, user-interface de-
sign, collective governance, and public engagement and ed-
ucation initiatives.
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