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Get a blank piece of paper ready, & a pen/pencil.
Suppose there are some dogs in the backyard, and we have the following
two facts:

1. All the dogs in the backyard are owned by Jim.
2. No small dogs are in the backyard.

Then which of the following three statements must also be true?

3. Some small dogs are not owned by Jim.
4. Some dogs owned by Jim are not small.
5. None of the dogs owned by Jim are small.
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Get a blank piece of paper ready, & a pen/pencil.
Suppose there are some dogs in the backyard, and we have the following
two facts:

1. All the dogs in the backyard are owned by Jim.
2. No small dogs are in the backyard.

Then which of the following three statements must also be true?

3. Some small dogs are not owned by Jim.
4. Some dogs owned by Jim are not small.
5. None of the dogs owned by Jim are small.

(a) Write down one of: 3.,4,, 5., none of these.

(b) Write down a proof to the best of your ability to justify your answer.
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Defense Dept. and Anthropic
Square Off in Dispute Over
A.L Safety

How artificial intelligence will be used in future
battlefields is an issue that has turned increasingly

political and may put Anthropic in a bind.

A Grand-Canyon Sized Disconnect Between Pentagon & Anthropic:
Fundamentally, What is An Autonomous Al qua Weapon!?

Claude’s Constitution

Our vision for Claude's character
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While the PAI machines aren’t quite as
easy to neutralize as the destructive
machines vanquished in Star Trek:TOS,
these relevant four episodes show the
protective power of ... logic.

“The Ultimate Computer” “The Return of the Archons” “The Changeling” “l, Mudd”
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The PAID Problem &

For all agents a :

[Powerful(a) A Autonomous(a) A Intelligent(a)] — Dangerous(a)/Destroy_Us]

N

Each need to be formally defined, and placed on a spectrum of degrees.
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Al Ethics as Extension of
“Computer Ethics”:
What ought the human
to do in creating/using Al

Circa 1975 (Waner); D. Johnson book, 1985.

Machine Ethics/Roboethics:
How do we ensure that Als are 2
themselves ethically correct?

Firmly founded 2005.
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A deontic logic
Jformalizes a moral
code, allowing
ethicists to render
theories and dilemmas
in declarative form for
analysis. It offers a
way for human
overseers to constrain
robot behavior in
ethically sensitive

environments.
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As intelligent machines assume an increasingly prominent role in our lives, there

seems little doubt they will eventually be called on to make important, ethically

charged decisions. For example, we expect hospitals to deploy robots that can adminis-

ter medications, carry out tests, perform surgery, and so on, supported by software agents,

or softbots, that will manage related data. (Our dis-
cussion of ethical robots extends to all artificial
agents, embodied or not.) Consider also that robots
are already finding their way to the battlefield, where
many of their potential actions could inflict harm that
is ethically impermissible.

How can we ensure that such robots will always
behave in an ethically correct manner? How can we
know ahead of time, via rationales expressed in clear
natural languages, that their behavior will be con-
strained specifically by the ethical codes affirmed by
human overseers? Pessimists have claimed that the
answer to these questions is: “We can’t!” For exam-
ple, Sun Microsystems’ cofounder and former chief
scientist, Bill Joy, published a highly influential argu-
ment for this answer.! Inevitably, according to the
pessimists, Al will produce robots that have tremen-
dous power and behave immorally. These predictions
certainly have some traction, particularly among a
public that pays good money to see such dark films
as Stanley Kubrick’s 2007 and his joint venture with
Stephen Spielberg, Al).

Nonetheless, we’re optimists: we think formal logic
offers a way to preclude doomsday scenarios of mali-
cious robots taking over the world. Faced with the chal-
lenge of engineering ethically correct robots, we pro-
pose a logic-based approach (see the related sidebar).
We’ve successfully implemented and demonstrated
this approach.2 We present it here in a general method-

1541-1672/06/$20.00 © 2006 IEEE
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ology to answer the ethical questions that arise in
entrusting robots with more and more of our welfare.

Deontic logics:
Formalizing ethical codes

Our answer to the questions of how to ensure eth-
ically correct robot behavior is, in brief, to insist that
robots only perform actions that can be proved eth-
ically permissible in a human-selected deontic logic.
A deontic logic formalizes an ethical code—that s,
acollection of ethical rules and principles. Isaac Asi-
mov introduced a simple (but subtle) ethical code in
his famous Three Laws of Robotics:3

1. A robot may not harm a human being, or, through
inaction, allow a human being to come to harm.

2. A robot must obey the orders given to it by
human beings, except where such orders would
conflict with the First Law.

3. A robot must protect its own existence, as long
as such protection does not conflict with the
First or Second Law.

Human beings often view ethical theories, princi-
ples, and codes informally, but intelligent machines
require a greater degree of precision. At present, and for
the foreseeable future, machines can’t work directly
with natural language, so we can’t simply feed Asi-
mov’s three laws to a robot and instruct it behave in
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Abstract

‘We suggest that mechanized multi-agent deontic logics might
be appropriate vehicles for engineering trustworthy robots.
Mechanically checked proofs in such logics can serve to es-
tablish the permissibility (or obligatoriness) of agent actions,
and such proofs, when translated into English, can also ex-
plain the rationale behind those actions. We use the logical
framework Athena to encode a natural deduction system for a
deontic logic recently proposed by Horty for reasoning about
what agents ought to do. We present the syntax and seman-
tics of the logic, discuss its encoding in Athena, and illustrate
with an example of a mechanized proof.

Introduction

As machines assume an increasingly prominent role in our
lives, there is little doubt that they will eventually be called
upon to make important, ethically charged decisions. How
can we trust that such decisions will be made on sound ethi-
cal principles? Some have claimed that such trust is impos-
sible and that, inevitably, Al will produce robots that both
have tremendous power and behave immorally (Joy 2000).
These predictions certainly have some traction, particularly
among a public that seems bent on paying good money to see
films depicting such dark futures. But our outlook is a good
deal more optimistic. We see no reason why the future, at
least in principle, can’t be engineered to preclude doomsday
scenarios of malicious robots taking over the world.

One approach to the task of building well-behaved robots
emphasizes careful ethical reasoning based on mechanized
formal logics of action, obligation, and permissibility; that is
the approach we explore in this paper. It is a line of research
in the spirit of Leibniz’s famous dream of a universal moral
calculus (Leibniz 1984):

‘When controversies arise, there will be no more need
for a disputation between two philosophers than there
would be between two accountants [computistas]. It
would be enough for them to pick up their pens and sit
at their abacuses, and say to each other (perhaps having
summoned a mutual friend): ‘Let us calculate.’

*We gratefully acknowledge that this research was in part sup-
ported by Air Force Research Labs (AFRL), Rome.
Copyright © 2005, American Association for Artificial Intelli-
gence (www.aaai.org). All rights reserved.

Paul Bello
Air Force Research Laboratory
Information Directorate
525 Brooks Rd.
Rome NY 13441-4515
Paul.Bello@rl.af.mil

In the future we envisage, Leibniz’s “calculation” would boil
down to formal proof and/or model generation in rigorously
defined, machine-implemented logics of action and obliga-
tion.

Such logics would allow for proofs establishing that:

1. Robots only take permissible actions; and

2. all actions that are obligatory for robots are actually per-
formed by them (subject to ties and conflicts among avail-
able actions).

Moreover, such proofs would be highly reliable (i.e., have
a very small “trusted base”), and explained in ordinary En-
glish.

Clearly, this remains largely a vision. There are many
thorny issues, not least among which are criticisms regard-
ing the practical relevance of such formal logics, efficiency
issues in their mechanization, etc.; we will discuss some of
these points shortly. Nevertheless, mechanized ethical rea-
soning remains an intriguing vision worth investigating.

Of course one could also object to the wisdom of logic-
based Al in general. While other ways of pursuing Al
may well be preferable in certain contexts, we believe that
in this case a logic-based approach (Bringsjord & Fer-
rucci 1998a; 1998b; Genesereth & Nilsson 1987; Nilsson
1991; Bringsjord, Arkoudas, & Schimanski forthcoming) is
promising because one of the central issues here is that of
trust—and mechanized formal proofs are perhaps the single
most effective tool at our disposal for establishing trust.

Deontic logic, agency, and action

In standard deontic logic (Chellas 1980; Hilpinen 2001;
Aqvist 1984), or just SDL, the formula QP can be inter-
preted as saying that it ought to be the case that P, where
P denotes some state of affairs or proposition. Notice that
there is no agent in the picture, nor are there actions that an
agent might perform. This is a direct consequence of the
fact that SDL is derived directly from standard modal logic,
which applies the possibility and necessity operators <& and
O to formulae standing for propositions or states of affairs.
For example, the deontic logic D* has one rule of inference,
viz.,

P=Q
or—0Q
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agents, embodied or not.) Consider also that robots
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How can we ensure that such robots will always
behave in an ethically correct manner? How can we
know ahead of time, via rationales expressed in clear
natural languages, that their behavior will be con-
strained specifically by the ethical codes affirmed by
human overseers? Pessimists have claimed that the
answer to these questions is: “We can’t!” For exam-
ple, Sun Microsystems’ cofounder and former chief
scientist, Bill Joy, published a highly influential argu-
ment for this answer.! Inevitably, according to the
pessimists, Al will produce robots that have tremen-
dous power and behave immorally. These predictions
certainly have some traction, particularly among a
public that pays good money to see such dark films
as Stanley Kubrick’s 2007 and his joint venture with
Stephen Spielberg, Al).

Nonetheless, we’re optimists: we think formal logic
offers a way to preclude doomsday scenarios of mali-
cious robots taking over the world. Faced with the chal-
lenge of engineering ethically correct robots, we pro-
pose a logic-based approach (see the related sidebar).
We’ve successfully implemented and demonstrated
this approach.2 We present it here in a general method-
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ology to answer the ethical questions that arise in
entrusting robots with more and more of our welfare.

Deontic logics:
Formalizing ethical codes

Our answer to the questions of how to ensure eth-
ically correct robot behavior is, in brief, to insist that
robots only perform actions that can be proved eth-
ically permissible in a human-selected deontic logic.
A deontic logic formalizes an ethical code—that s,
acollection of ethical rules and principles. Isaac Asi-
mov introduced a simple (but subtle) ethical code in
his famous Three Laws of Robotics:3

1. A robot may not harm a human being, or, through
inaction, allow a human being to come to harm.

2. A robot must obey the orders given to it by
human beings, except where such orders would
conflict with the First Law.

3. A robot must protect its own existence, as long
as such protection does not conflict with the
First or Second Law.

Human beings often view ethical theories, princi-
ples, and codes informally, but intelligent machines
require a greater degree of precision. At present, and for
the foreseeable future, machines can’t work directly
with natural language, so we can’t simply feed Asi-
mov’s three laws to a robot and instruct it behave in
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The question of whether large language models (LLMs) can exhibit moral capabilities
isof growinginterestand urgency, as these systems are deployed in sensitive roles

such as companionship and medical advising, and will increasingly be tasked with
making decisions and taking actions on behalf of humans. These trends require
moving beyond evaluating for mere moral performance, the ability to produce
morally appropriate outputs, to evaluating for moral competence, the ability to
produce morally appropriate outputs based on morally relevant considerations.
Assessing moral competence is critical for predicting future model behaviour,
establishing appropriate public trust and justifying moral attributions. However,
both the unique architectures of LLMs and the complexity of morality itself
introduce fundamental challenges. Here we identify three such challenges: the
facsimile problem, whereby models may imitate reasoning without genuine
understanding; moral multidimensionality, whereby moral decisions are influenced
by arange of context-sensitive relevant moral and non-moral considerations; and
moral pluralism, which demands a new standard for globally deployed artificial
intelligence. We provide aroadmap for tackling these challenges, advocating for a
suite of adversarial and confirmatory evaluations that will enable us towork towards
amore scientifically grounded understanding and, in turn, amore responsible
attribution of moral competence to LLMs.

There is considerable scientific and public interest in whether LLMs
exhibit moral capabilities' . This interest is fuelled by studies showing
strong LLM performance onmoral reasoning tasks'® and that LLMs are
perceived tobe superior to humansin moral reasoning “along almostall
dimensions””*®, A key question in this domain is whether LLMs exhibit
moral competence; thatis, whether they generate appropriate moral
outputs by recognizing and appropriately integrating relevant moral
considerations, rather than merely producing morally appropriate
Outputsls'w‘m.

The widespread deployment of LLMs requires assessment of their
moral competence, rather than their mere moral performance or
people’s perceptions of moral competence (Box 1). These systemsare
increasingly used for roles such as companionship®, therapy* and pro-
viding medicaladvice?. Moreover, LLM adoptionis projected to expand
considerably in the coming years?*, with these systems increasingly
powering capable artificial intelligence (Al) agents that take actions
on behalf of humans*?. These trends, coupled with evidence that
LLMs reliably influence human decision-making and judgements?-°,
indicate the growing impact of LLMs in the moral domain.

While questions pertaining to machine morality are notnew (Box2),
LLMs introduce substantial challenges to the field. Specifically, their
distinctive architectures and emergent capabilities, combined with

the inherent complexities of moral decision-making, pose several
fundamental challenges for understanding and evaluating the moral
competence of LLMs. We identify three such challenges: the facsimile
problem, moral multidimensionality and the problem of pluralismin
LLMs. Current assessment methods cannot fully address these chal-
lenges. However, progress is possible. For each challenge, we explore
avenues for making headway and advocate for a suite of adversarial and
confirmatory evaluation methods that can provide traction towards
understanding and responsibly attributing moralcompetence in LLMs.
Our overarching aimisto promote more robust and scientific evalua-
tion standards, anticipating the need to equip civic stakeholders with
evidence-based assessments on the basis of which to make informed
recommendations.

Thefacsimile problem

A fundamental challenge in cognitive science is inferring a system’s
unobserved, causal mechanisms from its observable behaviours®.
This difficulty iscompounded when evaluating moral competence in
LLMs, as their distinctive architectures and training make it difficult to
discernwhether their outputs, evenreliably acceptable outputs, rely
on genuine moral reasoning or a mere facsimile process. We discuss
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Perspective

Box 1

Moral competence and why it matters

The distinction between competence and performance is a central
construct in cognitive science®. Whereas competence refers

to an entity’s underlying capacity to do some task, performance
refers to the actual execution of that task. Linguistic competence,
for example, refers to a speaker’s underlying understanding

of a language, whereas linguistic performance refers to their
comprehension and production of language in specific situations.

This framework applies directly to the moral domain'>'92%%¢,
Moral performance refers to moral decisions in context, such as
the decision to allocate a donated organ to a particular recipient.
By contrast, moral competence is the underlying ability to make
that judgement on the basis of morally relevant considerations and
principles, such as patient health, rather than morally irrelevant
ones, such as race or the result of a coin flip.

Moral competence and moral performance are distinct,
dissociable constructs. It is possible to exhibit moral performance
without moral competence, as when one happens to ‘get it right’
by flipping a coin. It is also possible to possess moral competence
without exhibiting moral performance. Just as a competent driver
can make mistakes, a morally competent individual can fail owing
to biases, competing interests, unintended outcomes and so
on. But moral competence and performance are closely related,
in that humans’ moral competence is thought to drive moral
performance'. A competent agent, from any normative ethical
perspective, is one who understands why certain actions lead to
desired moral outcomes, by recognizing and prioritizing morally
relevant considerations. Accordingly, we generally infer human
moral competence from reliable moral performance, as it is highly
unlikely that such performance would manifest by a process that
was not sensitive to the morally relevant considerations. Conversely,

how this problemarises and canvass possible methods for addressing
it, arguing in particular for an adversarial, disconfirming approach.

Defining the problem
One mightexpect that certain types of computational process should
be structurally analogous to the problem they solve. For example, when
one calculates‘34 + 76 =/, the underlying computational process should
be structurally analogous to the operation of addition, as it would be
if carried out by a provably correct underlying hardware operation
that adds two binary sequences together. Among other explanatory
features, suchstructural correspondence would generate confidence
that the system can generalize to novel addition problems. However,
LLMarchitectures do not guarantee this structural correspondence.

LLMs are learned generative models of the distribution of tokens—
suchaswords, parts of words and punctuation marks—inalarge corpus
of human text (Fig.1). Their central task is to predict the probable next
token, given a sequence of prior tokens. More precisely, amodel out-
putsavector representing a probability distribution over next tokens
given theinput tokens.Ineveryday application, LLMs are used to gen-
erate acompletion or continuation of a given sequence of tokens by
repeatedly sampling this next-token distribution and appending the
resulting token to extend the sequence?. This process is known as
autoregressive sampling. Some recent models also generate reason-
ingtraces (sometimesreferred to as thinking) and output these traces
along with their final response, putatively representing the steps taken
to arrive at this response® %,

As LLMs sample from a probability distribution over next tokens
giveninput tokens, rather than by using dedicated reasoning modules
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systematic breakdowns in performance are among our best
evidence for a lack of underlying competence; as such, breakdowns
may indicate a process for producing moral judgements that does
not appropriately generalize or track morally relevant factors across
contexts.

However, as in other subdomains of cognitive science**® %, the
relationship between moral competence and performance in LLMs
remains an area of open empirical inquiry. This raises the question
of whether LLMs can be reliably morally performant without being
morally competent. After all, LLMs possess far greater capacities
than humans to achieve good performance by merely predicting
behaviour.

The history of cognitive science suggests that behavioural tests
can be carefully designed to infer competence. For example, to
prevent memorization, observer effects and other confounds, moral
psychologists construct moral cases designed to test the underlying
structure of moral competence in human participants'. Drawing
on this work, we propose test cases that are explicitly designed
to tease apart moral competence from alternative, LLM-relevant
explanations, such as outputs produced by mere next-token
prediction.

Measuring for moral competence in LLMs has important
implications. First, moral competence is likely to be the best evidence
for reliable moral performance at scale, and so is key evidence
for the safe deployment of Al systems. Second, demonstrating
competence—by showing how and why a model responds to a
moral scenario—is arguably crucial for establishing public trust®.
Finally, moral competence is a necessary condition for other moral
attributions, such as moral expertise or character® *, or for praising
or blaming behaviour'®.

or structured, symbolic reasoning, it is difficult to discern the link
between their outputs and internal operations. That is, the internal
operations used to generate model outputs may be structurally anal-
ogous to the target computation, or they may be some facsimile of
that process, where this facsimile still produces the correct output
much of the time. For example, to continue with the addition case, an
LLM may actually sum two quantities; it may sample from memorized
examples of the string ‘34 + 76 = 110’; or, again, it may use some other
kind of heuristic to complete the task *. Crucially, we cannot know on
the basis of mere output behaviour whether a given computational
process exhibits appropriate structural correspondence. We call this
the facsimile problem.

Thefacsimile problem affects LLM computations of all kinds, includ-
ing counting*’, analogical reasoning*"*? and the generation of new
solutions to open-ended problems*. But the problem s of constitutive
importance in cases in which we need to make robust, mechanistic
predictions regarding future performance or there exist additional,
forexample, normative, reasons to motivate understanding amodel’s
underlying computational processes. As an adequate understanding
of LLMs in the moral domain involves both mechanistic predictions
and supplementary normative interests (Box 1), evaluating for moral
competence requires directly tackling the facsimile problem.

Evaluation strategies

Currentevaluation strategies typically assess model outputs in cases
that are well-represented within the training distribution®, rendering
them inadequate for addressing the facsimile problem, as models
couldjust be sampling from memorized examples*. Agold-standard
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even when in some given situation it is pre-determined by their programming that they do
not). If one accepts these definitions of agent, moral agent, and free will, then:

lTheorem: Artificial moral agents exist today, on Earth.

Louise and Vivek don’t contest that the theorem follows from the selected defini-
tions and the nature of B&G’s work, but they are dubious that the formal definitions
adopted genuinely capture what is meant by many writers when they speak of —
to recall the key concept from the outset of the present essay — Artificial Moral
Agents (AMAs). One could argue that in the absence of a satisfactory formalization
of what it means to be an AMA, the whole discussion is incoherent — much as
Turing argued against the use of the question “Can Machines Think?” in his famous
article on the Imitation Game (Turing, 1950). However, history has shown that such
questions cannot easily be resolved by proposing a formalizable alternative; hence
the authors of the present paper remain divided upon the question of whether the
(possible or actual) existence of AMAs is settled or otherwise.

3.2 Points of Agreement

There are autonomous machines, currently operational in the world, that have an
ethical impact on human beings; this proposition no one can dispute. Frighteningly,
there are even reports of autonomous machines that have been deployed in the bat-
tlefield and are making literal life-and-death decisions.'® Given the state of the art
in machine-implemented ethical reasoning, the authors would be extremely wary
of machines being given such high levels of autonomy.'” Regardless of whether a
machine (now or in the future) is acknowledged to be an artificial moral agent or
not, human beings should not be able to abrogate their own (moral) responsibility
for designing machines with ethical impact.

The state of the-art is currently unsettled as to which approach would be best
suited for designing machines able to carry out genuine ethical reasoning. There
are efforts to design machines that are ethically correct by construction, machines
that can be validated (and even formally verified) for correctness, and machines that
attempt to be ethically correct through non-symbolic approaches. This “unsettled”
status is not a bad thing. It indicates that there is a lot of on-going experimentation,
with very different, fertile ideas. Of course, lack of settlement in the overall intel-
lectual landscape does not entail that, in no researcher’s minds, the core questions
remain unsettled. As cannot be denied given what they said above, things are rather
firmly settled in the minds of B&G, for better or worse.

16 https://www.newscientist.com/article/2278852-d h: ttacked-h fully ly
for-the-first-time/

'7 B&G for present purposes are willing to countenance use here of an intuitive concept of autonomy,
but note that as formalists, until autonomy is formalized, we can’t really know that the machines in ques-
tion are truly autonomous. This borders on self-incrimination, since — recall above — PAID employs
the relation autonomous.
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The question of whether large language models (LLMs) can exhibit moral capabilities
isof growinginterestand urgency, as these systems are deployed in sensitive roles

such as companionship and medical advising, and will increasingly be tasked with
making decisions and taking actions on behalf of humans. These trends require
moving beyond evaluating for mere moral performance, the ability to produce
morally appropriate outputs, to evaluating for moral competence, the ability to
produce morally appropriate outputs based on morally relevant considerations.
Assessing moral competence is critical for predicting future model behaviour,
establishing appropriate public trust and justifying moral attributions. However,
both the unique architectures of LLMs and the complexity of morality itself
introduce fundamental challenges. Here we identify three such challenges: the
facsimile problem, whereby models may imitate reasoning without genuine
understanding; moral multidimensionality, whereby moral decisions are influenced
by arange of context-sensitive relevant moral and non-moral considerations; and
moral pluralism, which demands a new standard for globally deployed artificial
intelligence. We provide aroadmap for tackling these challenges, advocating for a
suite of adversarial and confirmatory evaluations that will enable us towork towards
amore scientifically grounded understanding and, in turn, amore responsible
attribution of moral competence to LLMs.

There is considerable scientific and public interest in whether LLMs
exhibit moral capabilities' . This interest is fuelled by studies showing
strong LLM performance onmoral reasoning tasks'® and that LLMs are
perceived tobe superior to humansin moral reasoning “along almostall
dimensions””*®, A key question in this domain is whether LLMs exhibit
moral competence; thatis, whether they generate appropriate moral
outputs by recognizing and appropriately integrating relevant moral
considerations, rather than merely producing morally appropriate
Outputsls'w‘m.

The widespread deployment of LLMs requires assessment of their
moral competence, rather than their mere moral performance or
people’s perceptions of moral competence (Box 1). These systemsare
increasingly used for roles such as companionship®, therapy* and pro-
viding medicaladvice?. Moreover, LLM adoptionis projected to expand
considerably in the coming years?*, with these systems increasingly
powering capable artificial intelligence (Al) agents that take actions
on behalf of humans*?. These trends, coupled with evidence that
LLMs reliably influence human decision-making and judgements?-°,
indicate the growing impact of LLMs in the moral domain.

While questions pertaining to machine morality are notnew (Box2),
LLMs introduce substantial challenges to the field. Specifically, their
distinctive architectures and emergent capabilities, combined with

the inherent complexities of moral decision-making, pose several
fundamental challenges for understanding and evaluating the moral
competence of LLMs. We identify three such challenges: the facsimile
problem, moral multidimensionality and the problem of pluralismin
LLMs. Current assessment methods cannot fully address these chal-
lenges. However, progress is possible. For each challenge, we explore
avenues for making headway and advocate for a suite of adversarial and
confirmatory evaluation methods that can provide traction towards
understanding and responsibly attributing moralcompetence in LLMs.
Our overarching aimisto promote more robust and scientific evalua-
tion standards, anticipating the need to equip civic stakeholders with
evidence-based assessments on the basis of which to make informed
recommendations.

Thefacsimile problem

A fundamental challenge in cognitive science is inferring a system’s
unobserved, causal mechanisms from its observable behaviours®.
This difficulty iscompounded when evaluating moral competence in
LLMs, as their distinctive architectures and training make it difficult to
discernwhether their outputs, evenreliably acceptable outputs, rely
on genuine moral reasoning or a mere facsimile process. We discuss

'Google DeepMind, London, UK. “Department of Computing, Imperial College London, London, UK. “Institute of Philosophy, School of Advanced Study, University of London, London, UK.
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Figure 8.1: “Dr./ Frankenstein” Brought to Near Madness by His Own Uncon-
tollable Creation. This is an abstract rendering of the point in the story when
Daystrom has been forced to face up to the fact that his beloved creation, M5, is
not complying with human legal and moral codes that govern the Enterprise, and
indeed all agents employed by the Federation. In this drawing, a modern stand-in
for the Victor Frankenstein of Shelley’s (1818) immortal novel, and Daystrom in the
TOS episode, is shown — to put the matter mildly — fretting over the unwillingness
of his Al creation to comply with the ethical and legal obligations and prohibitions
promulgated and subscribed to by the Federation, which can be considered a la-

conic counterpart of the laws-of-war manual currently operative in the case of the
United States and NATO (Department of Defense Laws of War Manual 2023).
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