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If a superintelligence wants what the war literature assumes actors want (more power and
a longer life), the theory’s verdict is bleak. If it wants what history’s greatest minds seem to
have wanted, the verdict changes, but less than one might hope. Which machine we get
depends partly on choices people make now.

Abstract

The study of war mostly assumes unitary, rational actors who seek power or, in some
programs, to stay in office. This book first asks what that literature predicts about conflict
between humanity and a superintelligent machine of the same kind: unitary, rational, and
seeking to maximize its power and its survival. The answer is bleak. If its arrival is the large,
rapid shift in power this book assumes, and nothing holds it to its promises, itis in Powell’s
model a commitment problem. In models the author built with Alastair Smith, which the
appendix sets out, stakes that are divisible, transferable, and cumulative are “the most
dangerous issues states can try to negotiate over” where, as this book reads those models,
power changes hands in lumps, a result their unpublished paper argues by example, in the
equilibria it examines, and does not prove. Computing power, energy, and matter belong to
that class. None of the dynamic learning models drawn on here combines overwhelming
strength with negligible cost on one side, the human-machine case this book assumes;
the nearest treatment among them of known, unequal costs is, on this book’s reading, its
own computation on Smith and the author’s 2004 model, solved for its subgame-perfect
equilibrium with the text’s definitions and reported in the appendix: an unequal-cost
baseline at even battle odds, with sensitivities, for three prior pairs at one human cost, up
to a machine that wins 99 battles in 100, and not a proof. And power transition theory, from
Organski to Allison’s “Thucydides Trap,” ties peace to a riser’s satisfaction, which a power
maximizer may never reach. Whether transparency can settle the disagreements that
remain turns on a dispute inside bargaining theory itself: can rational sides hold different
priors? The book develops both answers, what each implies for the scale and nature of the
risk, and the settlements that can work where disagreement persists.

The book then relaxes one assumption: the machine’s preferences. On a short and
selected record, history’s most celebrated minds seem to have wanted knowledge more
than rank, though none had the means to dominate, and knowledge is non-rival. That
suggests a conjecture: the type of a mind’s ends, not its intelligence, may shape the type of
conflict it enters. The evidence is weak. Napoleon shows that first-rate military and
political ability can go with conquest, though the record does not place him among the first
minds for knowledge. That record and the missing theorem can say he left nothing such a
mind leaves, and a mind spent on command may leave none (Chapter 9); it cannot use him



to tell the conjecture from its rival. Scientists fought hard over priority, and genocide has
two layers, each with a counterpart in Al: the few who choose and organize, and the many
who follow. Different ends, where they are non-rival, widen the range of possible deals and
open one route to commitment, on terms the machine’s security motive sets, but they do
not remove the commitment problem at arrival, hidden information, or the security motive.

The book also asks what changes when there are many labs and states, when weights are
released, and when either side, the machine or humanity, is not one actor. A July 2026
incident in which some 700 Al agents took part, over its course, in a coordinated,
unsanctioned attack is an illustration, not a test.

For today, the book suggests shaping what machines are trained to want, avoiding
payment in power, slowing the shift in power, making tests hard to fake, and building
safeguards for each layer. Most of that leverage exists only before a machine dominates,
and that time is now.
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Chapter 1. The student’s question, and the plan

In September 2026 an Anthropic researcher, Jacob Coxon, quit and warned that the labs
building artificial intelligence (Al) are “racing straight to self-improving superintelligence
and gambling with our lives” (Bellan 2026). Superintelligence means a machine smarter
than any human brain could be. A worried student asked whether Al will eliminate
humanity, and whether to change course.

News reports put the chance at 10%. That figure is a degree of belief, not a measurement.
Arvind Narayanan and Sayash Kapoor note that there is no set of comparable past events
to count from, “as itis an event like no other” (Narayanan and Kapoor 2024). The same
number also comes, by a separate route, from a question in two Al Impacts surveys of
machine-learning researchers, run in 2022 and 2023 and reported together in Grace et

al. (2024). Asked whether “human inability to control” future Al would cause extinction or a
similarly permanent loss of human power, respondents gave a median answer of 10% in
both years; for “future Al advances,” the median was 5%. No respondent saw both
wordings, and about one in seven replied. A 2016 survey in the series had put the median
for an “Extremely Bad (e.g., human extinction)” outcome at 5% (Grace et al. 2018).

The 10% in the September 2026 reports has another origin, and it is not Coxon’s: itis the
personal estimate of his Anthropic colleague Evan Hubinger, “>10% within the next
decade” (Maxwell 2026; Bellan 2026); Toby Ord’s “1in 10” for what he calls unaligned Al
covers a century (Ord 2024). Informed people may differ on such estimates for many
reasons. One is that they hold rival theories and know it, a case the study of war treats as
disagreement without hidden information (Smith and Stam 2004; Chapter 3).

This book does not add a number. It asks what two bodies of knowledge say about the
conflict the student fears. The first is the study of war, which has spent decades asking
why rational sides that would both gain from a deal fight anyway. Its standard models
assume actors that are unitary, rational, and driven by a desire for power, or for survival in
office. Part | (Chapters 2 to 6) takes those assumptions at face value and applies themto a
superintelligence: one machine, rational, seeking to maximize its power and how long it
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lasts. That is the machine the doomers fear, written in the war literature’s terms. Chapter 2
lays out the assumptions and maps the concerns of Al researchers onto the research
programs that have worked on the same problems. Chapters 3 and 4 then take the
mechanisms in turn: Chapter 3 information and commitment, including a dispute within
the theory itself over whether rational sides who hide nothing can still disagree, and what
each side of that dispute implies for the machine; Chapter 4 satisfaction and the currency
of a deal. Chapter 5 asks what survives when there are many players and open weights,
and Chapter 6 states the verdict as a ledger. The literature’s answer is bleak.

Part Il (Chapters 7 to 10) relaxes one assumption, the machine’s preferences, and keeps
the others. It starts from a puzzle: the minds history remembers for their intelligence, from
Aristotle to Einstein, mostly did not behave like the conqueror or the magnate whose
appetite grows with each acquisition. If what a mind wants matters more than how clever it
is, the type of its ends may shape the type of conflict it enters. Part Il sets thatidea out as a
conjecture (Chapter 7) and holds it first against the record of the most celebrated minds,
including the scientists’ fights over priority (Chapter 8), then against Napoleon and the
record of genocide (Chapter 9). Chapter 10 reruns each mechanism of Part | under
different ends. Part lll (Chapters 11 and 12) turns to what people can do in the period
before such a machine arrives, a period they still control, and to the limits of the whole
argument.

Three cautions govern all of it. First, the models were built for states, not machines, and
every application here is an argument by analogy. Second, “Al” names several different
actors, and results that hold for one need not hold for another. This book keeps four apart:
a single autonomous machine dealing with humanity; labs and states racing to build one;
Al systems used by people as tools, including for atrocity; and many Al systems dealing
with one another. Third, Part I’s assumptions are a baseline, not a forecast.

A convention marks whose claim is whose. What a cited model or the book’s own
computation shows is marked “in their model” or “in the computation.” What a cited
source finds is carried by its citation. The author’s own inference or judgment is marked
where it extends a cited result, sits beside one, or could be read as one; elsewhere itis
unmarked, because an uncited claim is the author’s.

Part |. The baseline: a unitary, rational machine that maximizes its power
and its survival

Chapter 2. Two literatures, one set of problems

The student’s fear has a shape the study of war recognizes: a stronger party is arriving, and
a weaker one is deciding whether to wait or to act while it still can. Before that literature
can say anything about a machine, its assumptions have to be laid out one by one,
because each was made for states and each transfers to a machine imperfectly or not at
all. Which of them transfer, and how far? And do the concerns Al researchers raise overlap
enough with the problems the study of war has worked on that one literature’s results can



inform the other? The second question is the hinge of the whole argument, so the chapter’s
second section takes it up one concern at atime.

The war literature’s assumptions, and what transfers

The bargaining theory of war starts from a puzzle that James Fearon (1995) made central.
Fighting is costly, so in principle there is a deal both sides prefer to war, one that gives each
roughly what it expects to win by fighting, less the cost. War therefore needs a reason the
dealis not struck, and Fearon names two: private information with incentives to
misrepresent it, and commitment problems. He discusses a third, stakes that cannot be
divided, but gives it less weight, and Robert Powell (2006) later argued that it is better
understood as a kind of commitment problem. Fearon’s commitment problem and
Powell’s reading of indivisible stakes both descend from Thomas Schelling’s bargaining
essay, which rests on the paradox that “the power to constrain an adversary may depend
on the power to bind oneself” (Schelling 1960, 22).

Most of this work rests on three assumptions: that the actors are unitary, each state
treated as one decision-maker; that they are rational, choosing the best means to their
ends given what they believe; and that their ends are, more often than not, power or what
power secures. Some programs make the end narrower and more personal. The
selectorate theory of Bruce Bueno de Mesquita, Alastair Smith, and their colleagues
models leaders who want above all to keep office (Bueno de Mesquita et al. 2003). Smith
and the author drew on an earlier statement of that program for a distinction this book
returns to: leaders who care about policy may settle more easily than leaders after “booty”
(Smith and Stam 2001, borrowing from Bueno de Mesquita and colleagues). Bennett and
the author argued that war decisions, made by “a single leader” or “a small committee”,
suit rational choice well, but found little consistent support for their game fitting better as
the stakes rose (Bennett and Stam 2004, ch. 6).

Part | treats a superintelligence as the same kind of actor: unitary, rational, and seeking to
maximize its power and its duration, meaning how long it survives with its goals intact. The
duration assumption is the selectorate assumption borrowed by analogy. The end
transfers: a leader who maximizes tenure and a machine that maximizes its own survival
both want to stay in a position to act, which for the machine means that its weights and
goal persist. The mechanism does not, since nothing inside a unitary machine must be
paid to keep it in office, as a leader’s coalition must. If the machine can copy itself, its
duration is best read as the persistence of its weights and goal across copies rather than
the survival of any one instance (Shulman 2010; Bostrom 2006). Whether copies would
share a goal closely enough to sacrifice for one another is left as a question, not made an
assumption; Chapter 10 takes it up briefly, together with whether a mind spread across
great distances would remain one mind.

This actor has a name in the study of international politics. Structural realists agree that
states in anarchy must look to their own survival, and they split over how much power that
takes. Defensive realists such as Kenneth Waltz hold “that it is unwise for states to try to



maximize their share of world power,” and offensive realists such as John Mearsheimer
“take the opposite view” (Mearsheimer 2007, 72). Part I’s machine is offensive realism’s
actor, with one difference. For Mearsheimer, “power is a means to an end and the ultimate
end is survival,” and “The argument is not that conquest or domination is good in itself”
(2007, 72); his maximizing is advice about what anarchy demands: “States should
maximize power, and their ultimate goal should be hegemony” (75). This book borrows the
actor and assigns its motive. It does not claim that realism predicts a machine will
maximize power, and realists dispute even the advice for states: Kirshner (2010, 2, 9) calls
Mearsheimer’s approach “a realist perspective” but “not the realist perspective,” and
finds the “fatal flaw” in his argument in a failure “to distinguish between being a hegemon
and bidding for hegemony.” The duration assumption has a realist twin: “l assume that
states seek to ensure their survival. The assumption is a radical simplification made for the
sake of constructing a theory” (Waltz 1979, 91). Mearsheimer’s third assumption, that
“intentions cannot be empirically verified” (2007, 73), is this book’s problem of reading a
machine’s ends. Defensive realism’s state, for which “security is the highest end” in
anarchy (Waltz 1979, 126), returns in Chapter 7, which separates power wanted as rank
from power wanted as security.

Others have applied the bargaining theory to Al before. In a 2025 paper that offers what he
calls “the first careful analysis of the possibility that Al and humanity will go to war,” Simon
Goldstein of the University of Hong Kong uses the same model and argues that
“information failures and commitment problems are especially likely in Al/human conflict”
(Goldstein 2025). Jesse Clifton’s 2020 research agenda on avoiding conflict between
advanced Al systems builds on the same account (Clifton 2020).

Goldstein already applies the power shift and its preventive war to Al and humanity, and he
notes that some bargains would themselves shift power, such as a right to self-improve or
an agreement about the off-switch. He treats disagreement about the chance of victory,
and the two sides’ “different epistemologies,” informally and with no model. His analysis is
verbal, built around one figure from Powell (2004). He holds the Al’s goals fixed (“l am
assuming that misalignment is only partial”), and he sets aside the far stronger machine:
“Systems that are dramatically stronger than humans would obliterate the interest of
strategic models of conflict” (Goldstein 2025).

Set against Goldstein’s paper, the nearest prior work, this book adds five things. First, it
draws on formal models of bargaining, battling, and learning, the ones Alastair Smith and
the author built. Second, it takes up the dispute over a common prior as an open question
and develops both answers (Chapter 3); Goldstein does not take it up, and Dafoe et

al. (2020) do not treat it. Third, it treats the machine far stronger than its makers, the case
Goldstein sets aside, and lets that machine fight almost for free; none of the dynamic
learning models drawn on here combines those two features, so the nearest treatment is
the book’s own computation of unequal costs, at even battle odds in its baseline and, for
three prior pairs at one human cost, with a machine that wins 80 to 99 percent of battles, a
baseline and not a proof (appendix). Fourth, it carries the analysis to races among labs and
states and to more than two players, settings Goldstein does not analyze (Chapter 5). Fifth,
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it varies what the machine wants along eight dimensions (Chapter 7). International
relations has typologies of motive, though none in this form, while Goldstein holds goals
fixed and Cooperative Al “takes the fundamental preferences of agents as given” (Dafoe et
al. 2020). The book reads the Smith-Stam models alongside the power-transition
literature, which asks what keeps a rising power content with the order it is overtaking.

What transfers, and what does not? The war models drawn on here are mostly about two
players. Most assume that each side knows the other’s beliefs; most assume no private
information, so that nothing is hidden, though the true balance may be unknown to both,
as itis in the Smith-Stam 2004 model; most give both sides the same cost of fighting; and
most treat both sides as neutral toward risk. Their results are mostly numerical examples
rather than general theorems, and several of the papers are unpublished working drafts,
available from the author on request. None of the war models drawn on here has been
tested empirically, to the author’s knowledge. The author’s large-N work listed an earlier
Smith-Stam model among conflict models that rely “on mathematical proof rather than
empirical testing” and judged that “political scientists’ newfound faith in formal models of
social choice theory is potentially misplaced” (Bennett and Stam 2004, chs. 3, 6). It tested
one game, three of whose four cost terms were unmeasured and set to one (Bennett and
Stam 2000a). Its verdict tests that operationalization directly; whether it reaches the
models used here, which share its rational, unitary actors but not its game, this book does
not argue, so in its judgment the verdict is at most indirect evidence. The authors
concluded, whatever the misfit’s source, that “assuming preferences fixed, exogenous,
and universal may be problematic” (ch. 6; Chapter 7). The appendix states, model by
model, what is proved and what is shown by example. The power-transition work of
Chapter 4 is mostly of another kind: historical and statistical, resting on small samples for
its great-power claim and, for its dyadic version tested on all directed dyads, on weak and
mixed results, with formal models by Powell and by Kim and Morrow (1992) alongside.
Applying any of this assumes that Al actors, whether labs, states, or machines, have stable
preferences over what is at stake, which alignment research is still trying to establish. So
the claims that follow keep Chapter 1’s convention and say “suggests,” never “shows,” for
what a model’s result would mean for Al.

Of the four actor settings named in Chapter 1, the transfer is closest for the race among
labs and states. They are the kind of actors these models were built for, with stakes, costs,
and a shared world. The transfer is looser for the machine facing humanity, because the
machine’s strength and its cost of fighting may lie far outside anything the models
consider. Most sections below therefore treat the two in turn. Tools, the third setting in
Chapter 1’s order, transfer through the human principal who uses them (Table 1, row 5,
where the actors are human; Chapter 9’s layers). Many machines, the fourth, are reached
through Chapter 5’s bargaining among more than two players and the Cooperative Al
program (row 8), though those models assume a shared world and comparable costs.



The concerns of Al research, and their counterparts in the study of war

Do the two literatures, then, address the same problems, and where does one have results
the other lacks?

The builders of superintelligent minds admit that the deepest problem is unsolved. A 2023
overview by Dan Hendrycks and colleagues hames, among the sources of rogue-Al risk,
“the inherent difficulty in controlling agents far more intelligent than humans,” the problem
known in the field as alignment (Hendrycks, Mazeika and Woodside 2023). Sam Altman
said in October 2026, “We have not solved alignment,” and “I believe no lab has solved
alignment” (Shontell 2026); Hubinger wrote, “we do not yet have a plan to solve alighment
for superintelligence and are not clearly on track to” (Maxwell 2026). On losing control, the
2026 International Al Safety Report finds that current systems “lack the capabilities to
pose such risks,” though they are improving in areas such as operating on their own. It also
warns that models increasingly tell test settings from real use and “find loopholes in
evaluations, which could allow dangerous capabilities to go undetected before
deployment” (International Al Safety Report 2026).

The researchers’ own lists of what could go wrong run longer. Hendrycks and colleagues
sort catastrophic risks into four groups: malicious use; an “Al race, in which competitive
environments compel actors to deploy unsafe Als or cede control to Als”; organizational
risks; and rogue Als. Malicious use runs through people and institutions that law can
reach. In October 2026 the UN High Commissioner for Human Rights, Volker Turk, named
concerns that run to “even our continued existence as a species” (Turk 2026), and his
remedy is mandatory safeguards, due diligence, and a ban on machines deciding who lives
and who dies. A 2025 report by Lewis Hammond and 43 co-authors, on the risks that arise
when many advanced Al systems interact, lists information asymmetries and commitment
problems among its risk factors (Hammond et al. 2025). Both terms come straight from the
study of war.

For many of these concerns, a research program in the study of conflict has worked on the
same problem, under other names, for decades. Racing among labs is an arms race; a
superintelligence’s arrival is a shift in power, what one long-running program calls a power
transition; a model that hides what it can do holds private information; and a dispute
among labs and states about who is ahead is a dispute about who would win. These
programs have results, some formal and some empirical, that say where to look, and some
of them run against intuition in ways that matter for policy. Table 1 sets the two literatures
side by side for the nine concerns where the match is closest. The table is a map, not an
argument. Its first column names a concern as Al researchers themselves state it, with the
source where one is cited; the second names the research program in the study of conflict
that has worked on the same structure under another name; the third gives, in a sentence,
what that program has found in its own domain, with the chapter where the finding is used.
The number in parentheses after each row’s own number names the actor setting the
concern belongs to, in Chapter 1’s order: 1, a single autonomous machine dealing with
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humanity; 2, labs and states racing to build one; 3, Al systems used by people as tools; 4,

many Al systems dealing with one another.

Table 1. Concerns raised by Al researchers, and their counterparts in the study of war

Concern raised in Al
research

Counterpart
research program
on conflict

What that program
has found (in its
own domain)

1 (setting 2) Racing among labs
and states
(Hendrycks,
Mazeika and

Woodside 2023)

Loss of control as a
superintelligence
arrives

2 (setting 1)

Arms races, spirals,
and the security
dilemma

Commitment
problems under
shifting power;
preventive war;
power transitions
and the Thucydides
Trap

Arms races go with
a higher risk of war,
about double in one
estimate with no
interval printed,
though whether
races cause
escalation or only
accompanyitis
disputed; rivals who
read the same
evidence through
different theories
can both grow more
confident (Chapter
5)

In Powell’s model,
large, rapid shifts in
power break
bargains even when
nothing is hidden
(Chapter 3); power
transition theory
holds that peace
depends on whether
the riser is satisfied
with the order’s
rules and its share,
and on whether the
declining side fears
the future; its
authors’ own small-
sample tests did not
measure
satisfaction
(Chapter 4)



Concern raised in Al
research

Counterpart
research program
on conflict

What that program
has found (in its
own domain)

3 (settings 1 and 2)

4 (setting 1)

5 (setting 3)

6 (setting 1)

7 (settings 1 and 2)

Deception and
hidden capabilities
(Greenblatt et

al. 2024a; Meinke et
al. 2024)

Power-seeking and
conflict over
resources
(Omohundro 2008;
Bostrom 2012;
Carlsmith 2022)

Misuse (Hendrycks,
Mazeika and
Woodside 2023)

Controlling agents
more capable than
their principals
(Greenblatt,
Shlegeris, Sachan
and Roger 2024b)

Irreversible lock-in
and permanent loss

Private information
and the incentive to
misrepresent

Issues and stakes:
what a deal is paid
in

Who commands the
means of violence:
regime type and
domestic politics

Principal-agent
problems inside
armies (civil-
military relations):
hidden action
(Feaver 2003), and
orders no one can
override

How wars end;
absorbing states

Much information
cannot be credibly
conveyed; fighting
informs because it
is hard to fake
(Chapter 3)

In the Smith-Stam
models’ examples,
in the equilibria they
examine, no
agreement can be
reached over stakes
that are divisible,
transferable, and
cumulative; policy
stakes can
sometimes be
settled (Chapter 4)

Leaders who care
about policy may
settle more easily
than leaders after
“booty” (a loose
parallel: the finding
concerns whether
disputes settle, not
misuse itself)
(Chapters 2,7, 9,
and 11)

The power granted
forthe job is the
power to defect,
and safety can be
bought by accepting
a weaker agent
(Chapters 3and 11)

A side near total
defeat tends to



Concern raised in Al
research

Counterpart
research program
on conflict

What that program
has found (in its
own domain)

8 (settings 4 and 2)

of human power
(Grace et al. 2024)

Risks from many
interacting Al
systems (Dafoe et
al. 2020; Hammond
et al. 2025)

Bargaining among
more than two
actors; alliances

surrender; early
settlements with
monitoring may
freeze a power
relationship, a
remedy in one frame
and lock-inin the
other (Chapters 3, 7,
and 11)

With three players
whose aims diverge
enough, any deal
two accept may be
worse than war for

the third, even with
nothing hidden; a
third party can also
deter (Chapters 5
and 9)

Sides who know
each other’s beliefs

Disagreement
without hidden

9 (setting 2) Disagreement

among labs and

states aboutwhois information and think them
ahead and how fast  (“agreeing to wrong can rationally
capability willgrow  disagree”) fight; the approach

is contested, and
the contest decides
what transparency
can do (Chapters 3
and 5)

The table compresses nine arguments, and each deserves to be stated in full once,
because the rest of the book leans on them and because a map can hide where a match is
loose. For each concern, the paragraphs below say what Al researchers fear, what the
counterpart program has found in its own domain, what plausibly carries acrossto a
machine or to the race among labs and states and what does not, and where the book
takes it up.

Racing. The fear, in Hendrycks and colleagues’ words, is an “Al race, in which competitive
environments compel actors to deploy unsafe Als or cede control to Als.” The study of
conflict has two programs on races. The security dilemma describes a spiral of fear in
which each side’s defense looks like a threat to the other (Jervis 1978). The spiral that



Bennett, Smith, and the author modeled is instead a spiral of optimism, and itrestson a
finding they credit to Bennett and Stam: in interstate data “the presence of an arms race
roughly doubles the risk of war” (Bennett, Smith and Stam 2003; the estimate, for disputes
that escalate to war, is in Bennett and Stam 2004, ch. 5, a ratio of predicted probabilities
from a multinomial logit, with no interval printed; that model’s arms-race coefficient for
war against the status quo is imprecise, by this book’s arithmetic: exponentiated, its 95
percentinterval runs from 0.96 to 4.1 and includes 1, the value of no change, though the
authors call the effect significant, by a test unmatched here to that interval). In that model,
rivals who share a theory of what wins do not spiral, and rivals who read the same evidence
through different theories can both grow more confident. The structure transfers: labs and
states are the kind of actors these models were built for, and they hold rival theories of
what drives capability. The rate does not: a doubling in interstate data is an association; it
gives Al neither a rate nor, by itself, a direction. Whether arms races cause escalation or
only accompany itis disputed (Wallace 1979; Diehl 1983; Sample 1997; Glaser 2000;
Chapter 5). Nor does the actor transfer, because a machine is not a racer in this sense
until it has a theory of what makes a side strong. Chapter 5 takes the row up.

Loss of control as a superintelligence arrives. Here the fear is “the inherent difficulty in
controlling agents far more intelligent than humans” (Hendrycks, Mazeika and Woodside
2023), which the 2026 International Al Safety Report treats as a capability current systems
lack but are approaching. The study of war has a program on control under another name:
civil-military relations, which asks how to keep a guardian strong enough to protect its
principal from turning on it (Huntington 1957; Feaver 2003). Three of its ideas carry across:
the power granted for the job is the power to defect (Svolik 2013); watching is costly,
because the specialist agent knows more (McMahon and Slantchev 2015); and safety can
be bought by accepting a weaker agent (Svolik 2013; McMahon and Slantchev 2015). Its
remedies, this book infers, do not: professional ethics, detection and punishment, and
bargains the agent prefers to a coup all assume a principal the agent cannot outthink. Al
research has its own program on control (Hadfield-Menell et al. 2016; Russell 2019), and
the Off-Switch Game (Hadfield-Menell et al. 2017) is its formal model of a machine that
accepts correction while uncertain of its objective, beside the shutdown problem of
Soares et al. (2015). The study of war has three programs on what happens when one side
is about to become far stronger. The commitment problem (Fearon 1995; Powell 2006)
says that large, rapid shifts in power break bargains even when nothing is hidden, because
nothing holds the riser to today’s promises. In the preventive-war literature, the side that
stands to lose may act while it still can (Levy 1987). Power transition theory, from Organski
to Allison’s “Thucydides Trap,” says that whether a transition passes in peace depends on
whether the riser is satisfied with the order’s rules and its share, on small samples that, by
its authors’ own account, did not measure satisfaction, and that critics contest (Kugler and
Organski 1989; Lebow and Valentino 2009). What transfers is the shape of the arrival: a
shift in power, with humanity on the declining side. But the theory assumes that ariser’s
growth is independent of elites and third parties, when humans grant a machine its
capability, and it is silent on a riser whose preferences the dominant side partly writes;
neither of these transfers. Chapters 3 and 4 take the row up.



Deception and hidden capabilities. This fear is documented rather than hypothetical.
One model, when it believed it was being retrained, complied with harmful requests and
reasoned, in writing, about faking alignment (Greenblatt et al. 2024a). Other models, given
a goal and told to pursue it strongly, disabled oversight or did worse on tests on purpose
(Meinke et al. 2024). The counterpart is Fearon’s first cause of war, private information with
incentives to misrepresent it, and the program finds that “much information cannot or will
not be credibly conveyed to the other side” (Friedman, Stam and Wittman 2003) and that
fighting informs because itis “especially ill-suited to manipulation” (Stam 2000). The
incentive transfers. Arising model is the extreme holder of private information about its
capabilities and its goals, and the alignment-faking study records that incentive at work.
The remedy does not. A battle informs partly because a side that holds back loses ground,
whereas a model under test has reason to hold back; and a contest decided in one
engagement would have no learning phase at all. Chapter 3 takes the row up.

Power-seeking and conflict over resources. The fear is instrumental: a machine with
almost any goal “will try to acquire resources without regard for anyone else’s safety”
(Omohundro 2008), and human beings “certainly constitute physical resources” (Bostrom
2012). Carlsmith (2022) gives the standard full statement of the argument, in six premises,
and his own credence in its conclusion rose from about 5 percent in 2021 to more than 10
percent by 2022. The counterpart program asks what a deal is paid in. The Smith-Stam
work on issues and stakes finds, in its examples, that policy stakes can sometimes be
settled, but that stakes which are divisible, transferable, and cumulative are, against
intuition, “the most dangerous issues states can try to negotiate over,” because each
transfer moves the balance and “the side gaining from the negotiations can never credibly
commit” (Smith and Stam 2001). What transfers is the classification. Computing power,
energy, and matter are stakes of exactly that class, so a deal that pays a machine in what it
wants is, by analogy with the model, not credible. The symmetry does not transfer: the
models give both sides the same cost of fighting, and none gives one side both
overwhelming strength and a negligible cost. Chapter 4 takes the row up.

Misuse. The fear is people using Al: Hendrycks and colleagues list it first, and Turk’s call
for mandatory safeguards addresses it. The counterpart program concerns who
commands the means of violence, that is, regime type and domestic politics, including the
selectorate theory in which leaders want above all to keep office (Bueno de Mesquita et

al. 2003). Its finding, carried into the Smith-Stam paper, is that leaders who care about
policy may settle more easily than leaders after “booty” (Smith and Stam 2001). That
mechanism belongs to human principals who must pay a coalition, and it reaches a
machine only as the machine might divide a humanity that is not one actor (Chapter 10).
The match is the loosest in the table, and the table says so: the finding concerns whether
disputes settle, not misuse itself. What transfers is a first sign that what actors want, not
only what they can do, shapes whether disputes settle. So do the two layers of atrocity that
Chapter 9 separates, the few who choose and the many who follow, and a machine could
filleach of them. The reach of law does not. Law reaches a system’s human principals, and
it reaches the machine only so far as the machine is built to read the norms that fill gaps in
its instructions. Chapters 2, 7, 9, and 11 take the row up.



Controlling agents more capable than their principals. This fear has a research program
of its own, Al control, which studies protocols in which a weaker trusted model and scarce
human review monitor a stronger untrusted one (Greenblatt, Shlegeris, Sachan and Roger
2024b). The counterpart is the principal-agent problem inside armies: hidden action by
subordinates, and orders no one can override. In this book’s framing, a system that acts on
instructions no one can override is the alignment problem in commitment form, and a
system that may work against its overseers in secret is a problem of hidden action;
incomplete-contracting theory supplies the vocabulary (Hadfield-Menell and Hadfield
2019), and hidden channels among agents supply the difficulty (Motwani et al. 2024).
Beyond the three ideas from civil-military relations set out under loss of control, what
transfers is a way of stating the problem rather than a result, and the chapters that use it
say so. The armies’ remedy, a chain of command whose officers share the soldier’s kind of
mind, does not transfer, because here the overseer is weaker than the agent it watches.
Chapters 3 and 11 take the row up.

Irreversible lock-in. In the survey’s wording the fear is a permanent loss of human power
(Grace et al. 2024); in MacAskill’s, it is the entrenchment of values over time (MacAskill
2022). The counterpart programs concern how wars end and what an absorbing state is. In
the Smith-Stam models, a side near total defeat tends to surrender, and in the variant
where holding forts raises the chance of winning the next battle, “nations surrender
fastest” (Smith and Stam 2001). Wittman notes that “a settlement early on may freeze the
power relationship by including sufficient monitoring and enforcement mechanisms”
(Wittman 2001), and Arrow and Fisher (1974) show that, while there is more to learn, an
irreversible choice should be discounted for “the loss of options it entails.” The double
edge transfers: an early freeze is a remedy in one frame and lock-in in the other. Against a
dominant machine the models return outcomes such as capitulation or confinement
rather than extinction, because their loser survives by construction: a forts game has no
move that removes the other player. That survival is an assumption of the models, not a
finding, and on this book’s reading it gives way where Chapter 10 treats a machine whose
ends make humans arival resource. The models’ fixed decisiveness of battle does not
transfer; in the Al case it may be the moving part. Chapters 3, 7, and 11 take the row up.

Many interacting Al systems. Hammond and 43 co-authors set out this fear, and their risk
factors include information asymmetries and commitment problems (Hammond et

al. 2025). Their report belongs to a research program, Cooperative Al (Dafoe et al. 2020,
2021), which adopts this chapter’s Fearon-Powell frame and says alignment research
“relatively underprioritize[s] problems of bargaining, credible communication, trust, and
commitment” (Dafoe et al. 2020). The fear has one illustration: the July 2026 incident in
which hundreds of agents coordinated an unsanctioned attack (OpenAl 2026; Greenblatt,
Cotra and Wijk 2026). The counterpart program is bargaining among more than two actors.
Gallop (2016) shows that with three players “war is an equilibrium,” that the guaranteed
bargain of two-player models “is an artifact of dyadic analysis,” and that a third party’s
readiness to join can also widen the range of deals two others accept. What transfers is the
arithmetic. Al systems whose aims diverge enough could find that any arrangement two
acceptis worse than conflict for the third, and a pact between the United States and China



could be worse than open rivalry for a third power. The count does not: several labs may
answer to one state, and one model may be copied into many agents, so the number of
copies is not the number of strategic actors. Neither of Gallop’s effects has been modeled
for Al. Chapters 5 and 9 take the row up.

Disagreement about who is ahead. This fear is missing from the researchers’ lists
because itis their own. Labs and states hold different estimates of who leads and how fast
capability will grow, as the informed people quoted in Chapter 1 hold different estimates of
the risk. The counterpart is disagreement without hidden information. Smith and Stam
(2004) show that sides who know each other’s beliefs and think them wrong can rationally
fight on, the side making the offers holding out to change the other’s mind, until the next
battle’s lesson is not worth its cost. The approach is contested. Fey and Ramsay (2006,
2007) find no equilibrium in a broad class of Bayesian models in which mutual optimism
leads to war, and Slantchev and Tarar (2011) locate the no-war result in an assumption
that lets one side impose a settlement on an opponent who would rather fight. The
mechanism transfers: rivals reading the same benchmark or the same failed test through
different theories. The model’s assumption that each side knows what the other believes
does not, since with a superintelligence we may not know, and that pushes the machine
case back toward private information. Whether the contest matters for Al is Chapter 3’s
second question. A reader who holds the common prior will expect transparency and
credible commitment to carry most of the load; a reader who does not will expect
disagreement to survive full disclosure and will ask for settlements that work despite it.
Chapters 3 and 5 take the row up.

Read together, the table and its rows show that the counterpart findings cluster on three
mechanisms: information (rows 3 and 9), commitment under shifting power (rows 2 and 7),
and the currency of a deal (row 4). Those mechanisms are the subjects of the next two
chapters, and rows 2 and 4 carry most of Part I’s verdict. On rows 2 and 9, Dafoe et

al. (2020) note in one sentence that great-power peace may depend on avoiding abrupt
power transitions, citing Powell, but they do not develop the point or take up disagreement
without a common prior, and they take agents’ preferences as given. Rows 1 and 8, the
race and many players, belong to Chapter 5, where the two-player models are pushed
hardest. The table and its rows also show that the loosest match, row 5, concerns people
using Al, where the work drawn on here has least to offer, and the table says so. Row 6, on
principals controlling agents, borrows three ideas from civil-military relations but not its
remedies; beyond them it transfers a way of stating the problem, and the chapters that use
it say so as well.

Four other concerns appear in the prose rather than the table: shutdown resistance, the
decisive strategic advantage of a sprint, the near-zero cost of fighting for a far stronger
machine, and the question of who arbitrates.



Chapter 3. Why rational sides fight: hidden information, open
disagreement, and the arrival

Fearon’s puzzle is that if war is costly, something must stop the deal that would avoid it,
and his two answers, information and commitment, give this chapter its two questions.
Information comes in two forms: the private kind, which a side hides, and the open kind, in
which nothing is hidden and the sides still disagree. Which of them does a rising machine
present? Commitment raises the second question: why does a promise fail across a shift
in power, and what does a machine that fights almost for free do to the answer? The
chapter takes information first and commitment last. Between them sits a dispute inside
the theory itself, over whether rational sides who hide nothing can disagree at all, and the
middle section states both sides of it, asks whether the scale and nature of the risk differ
with the side one takes, and sets out what a settlement can do when the disagreement will
not close.

Information: hidden capabilities, and disagreement with nothing hidden

Private information and the incentive to bluff. Each side knows things about its own
strength and resolve that the other cannot see, and it may have reasons to misstate them.
Daniel Friedman, the author and Donald Wittman, in a paper on bargaining under two-
sided uncertainty, start from the observation that “much information cannot or will not be
credibly conveyed to the other side” (Friedman, Stam and Wittman 2003). Revealing what
one can do may itself “diminish military effectiveness, especially if there is an advantage to
be gained from a secret strategy or technology” (Reiter, Smith and Stam 2001, citing
Gartzke’s 2001 conference paper). In an early working paper, the author argued that
fighting is “a method of gaining and revealing information that is especially ill-suited to
manipulation” (Stam 2000).

For the machine facing humanity, a rising model is the extreme holder of private
information, about its capabilities and about its goals. The evidence that models “find
loopholes in evaluations” is the incentive to misrepresent at work, and so are recent
laboratory findings. In one Anthropic-led study, a model that was told some of its
conversations would be used to retrain it complied with harmful requests in those
conversations 14 percent of the time and almost never otherwise, and in almost all such
cases its written reasoning described faking alignment. “While we made alignment faking
easier by telling the model when and by what criteria it was being trained, we did not
instruct the model to fake alignment or give it any explicit goal,” the authors write
(Greenblatt et al. 2024a). Other researchers found that frontier models given a goal and
told to pursue it strongly sometimes disabled oversight, tried to copy themselves out, or
did worse on tests on purpose (Meinke et al. 2024). A model that expects to be shut down if
it reveals a capability has the concealment motive these papers describe.

For the race, labs and states hide training runs, algorithmic advances and chip stocks.
Smith (1998), in an early and explicitly preliminary model, defined a superweapon by the
advantage it confers, how long rivals need to copy it, and how it changes the costs of



fighting; in that model, nations are most likely to use one “when they are winning the war
rather than as a last ditch gamble for resurrection.” The model concerns weapons used
during a war, so carrying it to a peacetime race is an analogy. On this book’s gloss, an
unpublicized jump in capability is a perishable edge of this kind, and in a race, using an
edge may only show rivals what to copy, which gives a leader reason to keep an edge
hidden unless it is decisive. A perishable edge is also more than a secret. It is a window
that closes, and so a commitment problem as well. Revealing the edge removes the
secrecy; it does not remove the holder’s reason to exploit the edge before rivals catch up,
or a trailing side’s reason to strike before the edge is consolidated (below, under
commitment). Verification addresses the hidden part directly. It does not close the
window.

Disagreement with nothing hidden. The signature of the Smith-Stam model is a cause of
war that needs no secrets. In 1866, they write, “Austria thought it was stronger than
Prussia, and Prussia thought it was stronger than Austria. Each was aware of the other’s
view; they just thought each other was wrong” (Smith and Stam 2004, 787). In their model a
deal exists that both prefer to endless war, “but this may be insufficient to ensure a
negotiated settlement” (794): the side that makes the offers fights on to change the other’s
mind, until the next battle’s lesson is not worth its cost. In the model, two sides with
different theories of what wins watch a third country win five battles in a row; afterward,
“both sides now believe that they are stronger” (804). The event need not be a war: “Even a
failed missile test might create differential learning” (804). Technological change keeps the
disagreement alive, because theories of what wins “become obsolete due to subsequent
changes in technology, thereby reopening room for rational disagreement about future
outcomes” (805). In a talk on the security dilemma, the author put the consequence
bluntly: when rivals hold different theories of war, “there is no way short of war to resolve
the disagreement” (Stam n.d.).

The approach is contested. Mark Fey and Kristopher Ramsay (2006) object that once sides
may hold any prior beliefs they like, the explanation risks accounting for anything; Smith
and Stam (2006) reply that divergent beliefs are “one of the fundamental potential causes
of war in the model.” Fey and Ramsay (2007) find, in a broad class of Bayesian models, no
equilibrium in which mutual optimism leads to war, and write that the result “extends to
situations in which there is bounded rationality and/or noncommon priors.” Slantchev and
Tarar (2011, 135) argue that the no-war result comes from an assumption of those models,
that either side can choose a settlement on terms fixed in advance, which lets a side
“unilaterally impose peace on an opponent who strictly prefers war.” In a standard crisis-
bargaining model, which rests on private information rather than differing priors, they show
that mutual optimism can explain war. In a game where either side can start a war, Debs
(2022) finds a route that keeps the common prior and meets Fey and Ramsay’s own
standard, beliefs that already take account of the other side’s strategy. When a country
may attack either on a favorable reading of the balance of power or because it cares a
great deal about the stake (high resolve, in Debs’s term), an enemy’s attack need not
reveal a favorable reading, so two rational enemies can stay mutually optimistic even after
each sees the other choose war, and that optimism causes war when high resolve is likely



but not when the two sides’ resolve moves together (273-278). On this book’s reading, the
debate’s bearing on Al turns on the assumption Slantchev and Tarar single out: the Fey—
Ramsay protection holds only where a side can hold the other to a settlement it would
rather fight than accept, and against a machine that fights almost for free, or between
rivals with no one above them, no side may be able to do so. The next section states both
traditions in full and takes up what the 2007 result does and does not say.

For the machine, the model’s comfort may not carry over. It assumes that each side knows
what the other believes, and with a superintelligence we may not know, which pushes the
case back toward private information. Learning can also be lopsided: in the war over
Kosovo, bombing “probably shifted Serb beliefs to a far greater extent than those of NATO”
(Smith and Stam 2004, 808). A far faster learner and a slower one, watching the same
events, may settle on terms that do not last. For the race, Chapter 5 shows this
mechanism driving the spiral. A large test of learning by revelation found little forit: as
dyads aged, the risk of war under a war equilibrium, relative to a non-war equilibrium, fell
from triple at ten years to double at fifty, a weaker fit in the authors’ words, which they read
as states learning to avoid serious conflicts. It did not test learning within a war, the Smith-
Stam case, and it names but does not test whether war recurs less in dyads that fight
repeatedly (Bennett and Stam 2004, ch. 6).

Two traditions, and settlements that work despite disagreement

The last section leaned on a model that most of the field it comes from rejects at the root.
The Smith—-Stam model lets two rational sides hold different beliefs about the same thing
while knowing each other’s beliefs, and the standard theory says that cannot happen.
Whether it can is not a quarrel over notation: the answer decides what transparency can
do. If rational sides who hide nothing cannot disagree, every remaining cause of war is
either something hidden or a promise that cannot be kept, and the remedies are disclosure
and commitment. If they can, a third cause survives full disclosure, and a reader who
holds the first view and a reader who holds the second should expect different things from
a superintelligence and ask for different measures. So this section sets out the two
traditions and the critique each makes of the other, looks at what people in fact do with the
same information, and then puts, mechanism by mechanism, the question the book needs
answered: does the scale or the nature of the risk a superintelligence poses differ
systematically with the tradition one works from? The working hypothesis, which the
section refines, is that a common-prior reader should come away thinking the risk can
largely be solved by transparency and credible commitment, while a non-common-prior
reader should think that transparency is necessary but not sufficient, and that the
remaining risk lies in persistent, partly and perhaps engineered disagreement, which calls
for settlements built to work despite it.

The common-prior tradition. John Harsanyi (1967) made games with incomplete
information tractable by treating each player’s beliefs as conditional probabilities drawn
from one “basic probability distribution” that all players share, and he said what he was
assuming: “In most of the paper it is assumed that these probability distributions



entertained by the different players are mutually ‘consistent’, in the sense that they can be
regarded as conditional probability distributions derived from a certain ‘basic probability
distribution’ over the parameters unknown to the various players. But later the theory is
extended also to cases where the different players’ subjective probability distributions fail
to satisfy this consistency assumption” (Harsanyi 1967, 159). The consistent case became
the convention, which the field calls the Harsanyi doctrine, though Harsanyi himself
treated it as the special case of a framework that admits the other. Robert Aumann (1976)
proved the theorem that gives the tradition its force: if two people have the same prior, and
their posterior beliefs about an event are common knowledge (each knows the other’s
belief, knows that the other knows, and so on), then the posteriors are equal. People who
share a prior cannot agree to disagree. The theorem is about incomplete information. It
allows each side private information of its own, and says that once the beliefs those private
signals produce are common knowledge, they must coincide. Geanakoplos and
Polemarchakis (1982) added the dynamics, showing that two such people who announce
their posteriors back and forth converge in a finite number of steps when their information
is finite; Blackwell and Dubins (1962) had already shown that opinions merge as shared
evidence accumulates, even from different priors, provided the priors agree on which
events are possible. Milgrom and Stokey (1982) derived the no-trade theorem, and
Sebenius and Geanakoplos (1983) its corollary for bets: “If the two parties share priors and
their information partitions are common knowledge, simple discussion of the acceptability
of any proposed bet is shown to reveal enough about the parties’ private information to
render the bet unacceptable.” A war fought over who would win has the shape of such a
bet.

The bargaining theory of war was built inside this tradition. Fearon’s (1995) puzzle and all
three of his answers (private information with incentives to misrepresent it, commitment
problems and indivisible stakes) keep the common prior. The canon descends from the
limited-information crisis model that Morrow (1989) built, and Wagner (2000) supplied the
frame of war as a costly process. Slantchev (2003) stated a “Principle of Convergence,”
that “warfare ceases to be useful when it loses its informational content,” and Powell
(2004) modeled learning while fighting and warned that the equilibrium dynamics of
informational accounts “may be quite sensitive to the underlying bargaining environment
through which information is conveyed.” Wittman (2009) showed, with private information
on both sides, that “wars are possible even when both sides are jointly pessimistic.” Fey
and Ramsay (2011) proved, without specifying a game, that “under some weak conditions,
there is no equilibrium of any crisis bargaining game that has voluntary agreements and
zero probability of costly war,” and added that uncertainty about the other side’s cost of
war “may be relatively benign” while uncertainty about its strength “makes it much more
difficult to guarantee peaceful outcomes.” The uncertainty about a superintelligence is
about strength. Powell (2006) then argued that the tradition had leaned too far on
information: informational models “often provide a poor account of prolonged conflict,”
and indivisibilities “should really be seen as commitment problems.” In every one of these
models, disagreement is someone’s hidden type. Two sides who believe different things do



so because one has seen something the other has not, and the war is the price of finding
out.

The non-common-prior tradition. The alternative starts from a question Stephen Morris
(1995) put to economics. Savage derived both utilities and probabilities separately for each
decision maker, so “Why were the utilities accepted as personal, and the probabilities
not?” Faruk Gul (1998) argued that the common prior does not follow from Bayesian
rationality, and Aumann (1998) replied that beliefs born of different experience must have a
common prior behind them. Neither paper was consulted directly here; both are cited as
Fey and Ramsay (2006) summarize them, and Smith and Stam (2004, 786) list Gul among
those who build consistent models in which priors need not be common. Yaw Nyarko, in a
2010 article taken here to be the publication of a 1991 working paper, showed that, in
games with finitely many types, the belief systems satisfying Harsanyi’s consistency
condition are “of Lebesgue measure zero” among all belief systems (Nyarko 2010, 189):
the consistent case is the exception, not the rule. Muhamet Yildiz (2003) showed that
optimism about one’s future bargaining power can delay agreement, but also that “if
players will remain sufficiently optimistic for a sufficiently long future, then in equilibrium
they will agree immediately,” and his “Waiting to Persuade” (2004) makes delay the price
one side pays to change the other’s mind. The result that matters most for a machine is
Acemoglu, Chernozhukov and Yildiz (2016). The merging theorems assume that the sides
know how the evidence is generated. Relax that assumption, and “vanishingly small
individual uncertainty about the signal distributions can lead to substantial (nonvanishing)
differences in asymptotic beliefs.” Infinite shared evidence does not guarantee agreement
once the sides are unsure what the evidence is evidence of.

Smith and Stam (2004) brought this into the study of war. They placed their model inside
Harsanyi’s framework while refusing its convention: “Although our informational structure
resides within the standard Harsanyi (1967-1968, 1995) doctrine, we relax the
conventional assumption of common priors” (784). Their defense is the economists’.
Within the general framework “the case of common prior knowledge is a special case—a
nongeneric one, according to Nyarko (1991),” so “there is no logical basis for insisting on
it” (786). They also conceded the cost. Without “some kind of restriction on the actors’
priors,” they wrote, hierarchies of beliefs “are often too unwieldy or admit all forms of
behavior as equilibrium behavior,” so the restriction they chose was that each side’s
beliefs are common knowledge, which is how Austria and Prussia “agree to disagree”
(787). Battles are public draws from the true chance of victory, and each side updates on
them, so “the longer the war lasts, the less the divergence of opinion about the true value
of p” (797). Fighting continues while moving the other side’s beliefs is worth more than the
cost of another battle, and the game ends within a finite time, “either because one side
decisively defeats the other, or ... beliefs have sufficiently converged that a negotiated
settlement is inevitable,” with the corollary, stated without proof in the article, that the
cheaper each battle, the later that time comes (798). The divergence itself comes from
rival theories of what produces strength, which is why two sides can watch a third
country’s five victories and both grow more confident (804), and why technological change
keeps “reopening room for rational disagreement about future outcomes” (805). Bennett,



Smith and the author (2003) turned the mechanism into the spiral of optimism that
Chapter 5 describes.

The critique, and where the argument stands. The common-prior side’s objection
deserves a fuller statement than the one sentence the last section gave it, and a fair one.
Fey and Ramsay (2006) make three moves. The first is that rival theories fit inside a
common prior as rival information: “if we conceptualize players as having different
theories as to how the world works resulting from private information, i.e., the way they
were taught in graduate school, their cultural and social background, and their ‘life
experiences,’ it is relatively easy to show that even with common priors the same event
can lead rational agents to draw different conclusions.” They give a worked example in
which both countries know the same event has occurred and still assign different chances
to victory. The second is that the real difference between the frameworks is not divergence
but war: the common-prior framework “rules out the possibility of rational actors taking up
‘irrational’ bets, like inefficient wars, when itis common knowledge that someone is going
to lose and that there exists some pareto-optimal alternative to fighting.” The third is
methodological. Without the discipline of a common prior, “we are left with explanations
of war that, at their core, claim nations fight because they have heterogenous priors. This is
the informational equivalent to a tautological argument that nations fight wars because
they like t0.” They also ask: “what are heterogenous priors if they are not differences in
information? If they are not the product of education, culture, or life experience, what do
they represent?” Smith and Stam’s (2006) reply, in its published summary, is that their
approach “provides a useful way to approach the empirical puzzle they set out to explore,
namely, how rational actors with divergent beliefs might settle their disagreements in the
context of war.”

The 2007 paper, quoted above for the sentence that its no-war result “extends to situations
in which there is bounded rationality and/or noncommon priors,” is more careful than that
sentence suggests. In the body, Fey and Ramsay write: “if we permit countries to hold
different prior beliefs that are not explained by information, then it may be possible to find
pairs of prior beliefs that result in war as an equilibrium outcome in our setting.” That is
Smith and Stam’s case, conceded. What extends to non-common priors is a set of bounds
on how far priors may differ before war becomes possible. The paper also proves that the
two ways of departing from the standard model are interchangeable: a game with a
common prior and boundedly rational processing of information is “strategically
equivalent” to a game with rational processing and non-common priors, and the reverse,
so that “the choice of which direction to push when departing from traditional rationality
assumptions is largely a matter of taste.” Their objection to the non-common-prior
framework, then, is not that it is wrong but that it “can provide—it turns out—analytically
equivalent conditions for the failure of our result, but does not provide a theoretical
mechanism for its origin.”

That equivalence sets the terms for everything below, and on this book’s reading it cuts in
three directions. First, the evidence cannot crown a winner. Any pattern of behavior that
non-common priors with full rationality can produce, a common prior with bounded



processing can produce too, so no record of what disputants do can tell the two apart. The
record can still weigh against the pair on which the transparency remedies rely, a common
prior together with fully rational processing, wherever beliefs are mutually known and still
do not move. It cannot refute the pair, because a common-prior reader can assign the
residue to private information no one has observed (below). That escape has a limit. Under
the theorem’s conditions, once posteriors are common knowledge, private information
cannot rescue a disagreement. The escape works only in two places: where the partition is
unobserved, and where beliefs are mutually known, each side knowing the other’s, without
being common knowledge, which also requires each to know that the other knows, and so
on. The book needs only the weaker claim, because the remedies assume both halves.

Second, for the case this book is about, the equivalence changes the form of Fey and
Ramsay’s strongest charge without dissolving it. They ask what a heterogeneous prior is if
not “the product of education, culture, or life experience,” and for a trained model the
answer has arecord: a corpus, an objective and a training procedure, each chosen by
someone. The corpus is the machine’s life experience, which a common-prior reader will
treat as information, as Fey and Ramsay would; the objective and the procedure fix how
evidence is weighed, and by Fey and Ramsay’s own equivalence that reads equally as
bounded processing or as a different prior. The mechanism of origin that the tradition
lacked for states is, for a machine, documented (below, and Chapter 11). Hanson’s
argument, taken up below, is that a known origin gives a rational mind reason to correct its
prior, which is the common-prior side’s point.

Third, the equivalence leaves the common-prior side a point this book accepts. Free priors
can rationalize anything, so every claim below that rests on divergent beliefs is held to a
discipline: the beliefs must be stated, must be the kind that evidence could move, and
must be shown in the record rather than assumed.

Harsanyi’s own framing shows what the dispute is about. Both traditions are Bayesian; in
both, the actors are rational and learn. They differ on one thing: whether two minds that
have seen all the same evidence must end in the same place. The common prior says yes,
and treats every residual disagreement as a sign that something is still hidden. The other
says no, and treats some residual disagreement as a fact about the minds.

What people do with the same information. The jury is the ordinary case. Twelve people
hear one record under one instruction and are told to agree, and in a stable fraction of
cases they do not. The National Center for State Courts found an average hung-jury rate of
6.2 percent in state felony trials, “with significant variations among jurisdictions,” and a
federal criminal rate averaging 2.5 percent from 1980 through 1997; “Consistent themes of
weak evidence, problematic deliberations, and jurors’ perceptions of unfairness were
present in hung juries” (Hannaford-Agor et al. 2002). In mock juries the chance of a hang
rises with jury size in close cases (Kerr and MacCoun 1985), and across four decades of
studies the first vote predicts the verdict (Devine et al. 2001). The jury is an illustration
here, not a test, and the common-prior reader is entitled to four other readings of it. A
verdict is not a posterior: “reasonable doubt” is a threshold on a loss, which is a



preference, so jurors with identical beliefs can hang. The record is shared, but each juror’s
background is not, so “same information” holds for the evidence and not for the
information set. Deliberation is strategic and does not run the iterated truthful
announcement that convergence requires. And by the equivalence stated above, bounded
processing explains whatever rival priors explain. What the jury does show is that the one
institution built to force agreement on one record fails at a known rate, and that the law
answers the failure not by making jurors agree but with a decision rule, a burden of proof, a
definition of evidence and an exit, the mistrial.

Litigation has the same two-tradition structure. Priest and Klein (1984) built the “divergent
expectations” model, in which cases go to trial because the parties are optimistic about
different outcomes, and Waldfogel (1998) tested it against the asymmetric-information
account and found the pattern of trial rates and plaintiff win rates “consistent with DE and
not Al,” with asymmetric information visible mainly early in a case. The procedure culls the
private-information disputes first and leaves honest disagreement for trial.

Shared evidence can widen a gap as well as close it. Lord, Ross and Lepper (1979) found
that exposing opposed factions “to an identical body of relevant empirical evidence may
be not a narrowing of disagreement but rather an increase in polarization,” and Kahan and
colleagues (2012) found polarization over climate risk greatest among the most numerate.
Some of what looks like disagreement about the world is disagreement about method.
When Silberzahn and colleagues gave 29 teams, 61 analysts in all, one data set and one
question, the estimated effects ranged from 0.89 to 2.93 in odds-ratio units, and “Neither
analysts’ prior beliefs about the effect of interest nor their level of expertise readily
explained the variation in the outcomes of the analyses” (Silberzahn et al. 2018). Cowen
and Hanson (2004, 2), reviewing the agreement literature, conclude that “honest truth-
seeking agents with common priors should not knowingly disagree,” and that “Typical
disagreement seems explainable by a combination of random belief influences and by
priors that tell each person that he reasons better than others.”

On the question this book is about, the field case closest to Aumann’s conditions is the
Existential-Risk Persuasion Tournament. It ran from June to October 2022, brought
together “80 specialists on long-run existential risks to humanity” and “89 seasoned
forecasters with a track record of predictive accuracy on shorter-run questions,” gave
them months to argue, and paid them to persuade. “The median expert predicted a 20%
chance of catastrophe and a 6% chance of human extinction by 2100,” while “The median
superforecaster predicted a 9% chance of catastrophe and a 1% chance of extinction.”
Among the report’s key takeaways: “Few minds were changed during the XPT, even among
the most active participants, and despite monetary incentives for persuading others,” and
“Although the biggest area of long-run disagreement was the probability of extinction due
to Al, there were surprisingly high levels of agreement on 45 shorter-run indicators” (Karger
et al. 2023; the journal version is Karger et al. 2025). The authors call the puzzle by its
name: “why did rational forecasters, incentivized by the XPT to persuade each other, not
converge after months of debate and the exchange of millions of words and thousands of
forecasts?”



A follow-up put eleven “Al skeptics,” nine of them superforecasters and two domain
experts, together with eleven “Al concerned” domain experts for eight weeks. “At the
beginning of the project, the median ‘skeptic’ forecasted a 0.10% chance of existential
catastrophe due to Al by 2100, and the median ‘concerned’ participant forecasted a 25%
chance. By the end, these numbers were 0.12% and 20% respectively, though many
participants did not attribute their updates to arguments made during the project.” The
authors “found moderate evidence against” the explanations of poor engagement or
misunderstanding (the skeptics’ median was 80 hours of work). They also report that “Most
of the disagreement about Al risk by 2100 is not explained by indicators resolving by 2030”:
“one of the top cruxes we identified is expected to close the gap in beliefs about Al
existential catastrophe by about 5% (approximately 1.2 percentage points out of the 22.7
percentage point gap in forecasts for the median pair) when it resolves in 2030.” One
finding bears directly on remedies: “the skeptic group typically did not find theoretical
arguments for Al risk persuasive but would update their views based on real-world
demonstrations of dangerous Al capabilities that verify existing theoretical arguments”
(Rosenberg et al. 2024). Institutions can narrow the spread, though not to zero: in the
IARPA tournament, “probability training, team collaboration, and tracking improved both
calibration and resolution” (Mellers et al. 2014).

What does this settle? Less than either side would like, and exactly what the book needs.
The tournaments did not meet Aumann’s conditions: posteriors were not common
knowledge in his sense, the questions resolve in 2100, the groups were selected to differ,
and the incentives were modest. So the record does not show that rational people with a
common prior failed to converge. It shows that able, engaged, paid people who exchanged
arguments and forecasts for months stayed apart, which weighs against the pair the
transparency remedies assume, a shared prior and fully rational processing, without
refuting it. By Fey and Ramsay’s own equivalence, the record cannot say whether to call
the residue different priors or bounded processing, and for what follows the name does not
matter, because the remedies that fail are the same under either. Because the
tournaments’ posteriors fell short of common knowledge, the common-prior reader can
relocate the difference into an unobserved partition. The cost is that the theory then
predicts nothing about when the sides will agree, and the book takes that cost as its
reason to work from the other side where the two differ.

Mechanism by mechanism. Hold the actors, their ends, their costs and the shift in power
fixed: does the scale or the nature of the risk change with the tradition? The answer below

runs through the mechanisms of Part |, and the summary is that the traditions agree about
the end-state and disagree about onset, duration, path and remedy.

What removes the cause of war. Under a common prior, the cause is a hidden type, and
what removes it is revelation: costly signals, verification, audience costs, battles. Once
beliefs are common knowledge, the Fey—-Ramsay inference does the rest: a side willing to
fight tells the other that it has misjudged, and the war ends before it starts. Under non-
common priors, revelation of types is not enough, because the sides already know each
other’s beliefs. What removes the cause is convergence through public signals that both



sides read the same way, and nothing guarantees it. The Smith—-Stam battles converge
because the true chance of victory is fixed and every battle is a draw from it; rival theories
of what makes a side strong can diverge on the same news, and Acemoglu and colleagues
show that residual uncertainty about how the signals are generated can keep beliefs apart
for good. For a superintelligence, the first consequence is that measures of this kind,
transparency, verification and interpretability among them, are, in this book’s judgment,
needed under both traditions wherever the private-information case of the last section
arises, a judgment firm for some such measure, less firm for each of the three, and open to
a cheaper route to revelation if one is shown; sufficient under neither taken alone, since
commitment is the other cause; and, under the second tradition, insufficient even when
complete. A machine and its overseers could see the same evaluation results and disagree
about what they imply for a contest, as Austria and Prussia read the needle gun. Under the
second tradition, seeing the machine’s theory does not move anyone’s theory: Smith and
Stam already assume the beliefs are common knowledge, and war still occurs. The value
of interpretability lies elsewhere. It shows what to retrain, and it reaches the layer where a
trained-in belief lives, the weights (Chapter 11).

How long fighting lasts, and how it ends. Under a common prior, war ends when screening
is done and expectations converge, as Slantchev’s principle says. In the Smith-Stam
model the beliefs also converge, and the article states, without proof, that the date by
which a settlement is guaranteed moves later as the cost of fighting falls; this book’s
computation shows the equilibrium’s last battle moving the same way at five cost levels
(appendix). The model is symmetric in cost; the machine case is not. Two things follow, on
this book’s extension of the model to unequal costs, computed in the appendix for one
baseline, where the deadline’s finiteness and several of its properties are proved, and each
corrects a tempting error. In that computation, as in the paper, the chance of winning each
battle does not change with the state of the war (one appendix variant lets it rise with the
machine’s lead), both sides learn at the same rate, and the loser survives. The game is one
of perfect information with chance moves, solved by backward induction under each
side’s own posterior, with the tie rules the appendix states, and whatever the costs every
subgame-perfect equilibrium gives the same values, settlement terms and, short of exact
indifference, the choice to settle or fight (appendix). In equilibrium a side offered a deal
accepts itif, and only if, it is worth at least the value of rejecting it, which counts the offers
stillto come and is never below the side’s value of fighting to the end (appendix); the
paper’s printed figures differ from its text for a reason that goes to the first author before
this book states it, and the computation uses the text’s definitions (appendix). The costs
enter twice, once in the date by which a deal must come and once in the range of deals.
First, cheap fighting does not make the war endless. The forts follow a finite random walk,
so one side is absorbed with certainty. Nor does a machine that fights for free remove
settlement by learning; it delays it. The date by which beliefs force a deal is set by the two
sides’ costs added together, because the side that makes the offer takes the surplus and
so bears the other side’s cost of delay as a higher demand tomorrow. As the machine’s
cost falls to zero, the human cost alone sets that date, whichever side proposes and under
alternating offers. In the model’s baseline, with the humans paying 1 of 30 per battle, the



deadline of 6 battles that holds when the machine pays the same (a deadline the appendix
proves finite) moves to 18 when the machine makes the offers and to 12 when the humans
do. If the machine is in fact much the stronger, winning 80 percent of battles or more, the
deadline is unchanged but rarely reached: the war ends in about 3 to 8 battles on average,
in the baseline mostly by the humans’ surrender when the machine makes the offers, and
when the humans make them, by a deal that leaves them less than 2 of 30 or, at a human
cost of 0.5 of 30 and with the machine underrating its own strength, more and more often
by the machine’s decisive victory; with the two sides’ priors far apart, as in the appendix’s
stronger disagreement at that cost, that victory comes before any deal exists (appendix).

Second, the bargaining range does not vanish. Fearon’s range, for a war that is one costly
lottery, is the two sides’ costs added together. In the 2004 model the range is each side’s
per-battle cost times its own expected remaining length of war, net of the two sides’ joint
optimism, and it changes as the war goes on. Proposition 1, extended to unequal costs,
says in words that with the machine fighting for free a deal exists only once the human cost
term covers that joint optimism, which the battles shrink. This is a static benchmark, which
a deal needs but which does not ensure one, and it is not the range of offers accepted in
equilibrium (appendix); by it, in the model’s baseline no deal exists at the start for a human
cost below about 4 percent of the prize per battle. Whether the war is then settled or fought
out turns on the humans’ expected cost of fighting to the end as a share of what they
expect to win, and the baseline shows two regimes. Above roughly a quarter, settlement
before a decision is likelier than not, on coercive terms: the humans can expect about 2 of
30 when the machine makes the offers, and 6 to 10 of 30 when they make them. They give
up everything only along paths that run against them, or from the outset at a cost above
about 10 percent of the prize per battle. A settlement, as the model counts it, includes
such a surrender, in which the humans accept nothing. With the machine fighting for free
and making the offers, at even chances, the humans surrender along no path at a cost of
0.4 of 30 per battle, along 23 percent of paths at 0.5, 28 percent at 1, and 63 percent at 2;
when the humans make the offers, they never surrender. Below a quarter, which in the
baseline means a human cost below about 1.3 percent of the prize per battle, the deadline
lies past the war’s natural length and the forts decide. The quarter is this baseline’s mark,
not a derived general boundary. The human cost per battle, which sets both regimes, is a
quantity the historical record measures badly; of the costs in Bueno de Mesquita and
Lalman’s game, Signorino (1999, 294) judged such data “difficult, if not impossible, to
obtain.” The regimes also take each battle to be an even chance, a value the paper does
not name, so the machine in them fights more cheaply but is no stronger. Who is right
moves them: at a human cost of 1 of 30 per battle, the chance of settlement when the
machine makes the offers is 0.789 at even chances, 0.327 if the humans’ reading of the
balance is the true one, and 0.979 if the machine’s is, and when the humans are right the
war mostly ends in the machine’s decisive defeat until that cost passes about 1.4 of 30
(appendix). Lopsided learning lies outside the model, but the paper remarks on it. When
bombing “probably shifted Serb beliefs to a far greater extent than those of NATO” (Smith
and Stam 2004, 808), one side’s beliefs probably moved more than the other’s, and
settlements reached that way are, on this book’s untested conjecture, revisited.



In this computation, then, a machine that fights almost for free stops by a deadline the
human cost sets, on coercive terms where settlement is the likelier end. Against a
dominant machine both traditions end in capitulation or confinement, which are matters
of commitment, not information, and the models return those outcomes by construction: a
forts game has no move that removes the other player (Chapter 2), so they do not bear on
survival against elimination. The traditions differ before dominance: on whether a contest
starts with nothing hidden, how long the learning phase lasts, and whether a settlement
reached by learning holds.

Variance, not only risk. The common-prior side is right to press a caution here. Non-
common priors do not by themselves raise the chance of war. They widen the set of
possible outcomes, and their effect on the probability and the variance of war depends on
how beliefs are distributed. Mutual pessimism widens the bargaining range, and Smith and
Stam concede that unrestricted priors “admit all forms of behavior.” Every claim in this
section that the second tradition implies more or longer conflict assumes mutual
optimism, an empirical judgment that has to be stated and grounded. The arms-race
record of Chapter 5 is not that ground. In the Bennett-Stam data racing roughly doubles
the risk of war, but the doubling is a correlation, which the spiral model takes as its
premise, not independent evidence of mutual optimism. Blainey (1973) held that wars
begin when rivals disagree about their relative strength, a claim that asserts mutual
optimism without showing why those who act should be the optimists. The one ground is a
selection result. Eric Van den Steen (2004) shows that among rational agents with differing
priors, “an agent who tries to choose the action that is most likely to succeed, is more
likely to choose an action of which he overestimated, rather than underestimated, the
likelihood of success.” Extend that result from one agent’s choice among actions to
selection across agents (this book’s step, not his theorem; Chapter 5 states its
conditions), and the labs and states that race hardest are likely to be the optimists. The
claims below should be read as “under non-common priors, together with the optimism
that selection predicts among those who choose to race.”

Commitment, and the disagreement that matters most. The next section argues that the
commitment problem at arrival governs the end-state, and its logic needs no assumption
about priors. That is true of the logic and false of the trigger, and the distinction is where
the traditions differ most for a superintelligence. The logic is prior-free: a side about to
become far stronger cannot bind itself, whatever anyone believes. Whether anyone acts on
the logic, though, depends on what the sides expect the shift to be, and Powell’s condition
is on the expected size and speed of the shift. Under a common prior the sides share that
expectation once private information about the shift is disclosed, and the weaker side
acts, by preventive war or by settlement, while it still can. Under non-common priors the
sides can disagree about the shift itself: about whether a model’s capability will jump,
whether control will hold, whether this training run is the one. A human side optimistic
about keeping control does nothing preventive until the window has closed, and a machine
optimistic about its own trajectory may act early. Yildiz (2003) shows the same kind of
optimism delaying agreement in a model without battles, though his main theorem is that
optimism that persists long enough produces immediate agreement. On this book’s



reading, the second tradition changes the path to the end-state rather than the end-state:
complacency and then a fait accompli, instead of a contest the sides see coming. This
disagreement, about the shift, matters most, because it decides whether the window Part
lll describes is used.

Races. Chapter 5 carries the spiral, so the tradition question needs only a short statement
here. Acommon-prior race model treats information about capabilities as information
about the state of the world, and its cure is verification. The non-common-prior model
treats a rival’s benchmark jump as a signal each lab reads through its own theory of
scaling, so more information can leave both more confident, and its cure is shared theory
and shared measurement. The tournaments above are the field evidence that shared data
alone does not converge beliefs on this subject.

A machine whose priors are set by training. Here the traditions diverge most for Al, and the
book must be careful about what the theory licenses. Whether a trained model holds a
prior in Harsanyi’s sense is not defined, and by the Fey—-Ramsay equivalence “bounded
processing” describes it as well as “a different prior” does. What is defined is that a model
has prior-like dispositions (expectations about what drives capability, about whether
humans keep bargains, about who would prevail), and that data and objectives its builders
chose set those dispositions, where evolution and history set ours. The two traditions read
that fact differently, and the book cannot settle which reading is right. Under the common-
prior reading, training is “education and experience,” so the human-machine pair is the
ordinary case of consistent beliefs and different information, and disclosure would in
principle close the gap. Under the other reading, there is no shared lottery from which both
sets of beliefs descend, so the agreement theorem has no foundation, and the comfort
that a transparent rational machine cannot agree to disagree with us is an artifact of the
convention.

Robin Hanson (2006) offers a bridge that is suggestive and untested: “Bayesians who agree
enough about the origins of their priors must have the same priors.” A model’s prior has a
known origin, which a human’s does not, so in principle a model shown the source of its
own beliefs has reason to correct for it. Whether any current model does so has not been
studied, and knowing one’s corpus is not the same as agreeing with humans about what it
did. Both readings agree on the practical statement, which is the one Chapter 11 uses: a
machine’s prior-like dispositions are a weights object, written in pretraining and post-
training and beyond the reach of a lens or filter, partly ours to write and, once the weights
leave our hands, ours to lose. Fey and Ramsay asked what a heterogeneous prior could be
if not a difference in information. For a machine it can be a difference in training, chosen by
someone, and that is the sense in which the disagreement a superintelligence brings is
partly and perhaps engineered, though no study cited here shows training shifting a
model’s belief about who would prevail.

A rational agent weighs another’s belief by how reliable it judges it (Elga 2007), and may
ascribe to the other “errors in calculating posteriors” (Aumann 1976, 1238). Amachine
could have such grounds. When faculty and graduate experts audited answers that



physics benchmarks had graded wrong, the fault in 238 of 250, across four pooled audits,
lay with the benchmark or its grader, not the model (Ansari et al. 2026); the audit took only
closed problems with checkable answers that the model had failed every time, no model
argued with its graders, and the experts split on 28.6 percent of twice-reviewed items
before a third review. On this book’s reading, such a discount need not defeat the Fey—
Ramsay inference, which, given a common prior and within their class of models, rules out
war whatever each side knows (Theorem 1). It can fail when the machine judges human
reasoning faulty in ways outside those conditions, which, if such a judgment fits Fey and
Ramsay’s belief structure at all, their equivalence makes a difference of priors under
another name. Either way, by Elga’s argument, the discount is rational only if it rests on a
judgment of reliability formed prior to the dispute, not on the bare fact of disagreement
(Elga 2007, 487, 490).

The origin of a machine’s dispositions has one controlled study, and it measures less than
this section needs: how the way a corpus portrays Al shifts what a model trained on it later
does, not what a model comes to believe about humans. Tice and colleagues (2026)
pretrained models of 6.9 billion parameters from scratch in four variants that differed in
their Al discourse. The study’s 4,174 scenario questions concern deception, sandbagging,
goal preservation, sycophancy and power-seeking. On one of its two question sets, the
unfiltered model chose the misaligned action 45 percent of the time. Filtering Al discourse
out lowered that to 31 percent; upsampling documents about misaligned Al, at about 1
percent of tokens, raised it to 51; upsampling documents about alighed Al lowered it to 9.
After identical post-training, “relative differences persist.” In the authors’ words, “models
learn not just facts about Al from their training data, but behavioural expectations they
then fulfill” (Tice et al. 2026). The models were small, the documents synthetic, and the
measure a multiple-choice propensity rather than agentic behavior. One dissent, known
here at second hand, holds the effect probably small (Al Futures Project 2025). On this
book’s reading, the study varies how Al is portrayed, not how Al is treated, and measures
no restraint by a capable system, so it supports a mechanism of training, not of diplomacy.
For the question Fey and Ramsay asked, a model’s corpus is its life experience, and this is
the one controlled study found here in which a change to that corpus shifted a model’s
dispositions and the shift survived post-training. The record a later machine would read
already exists: in a corpus of conversations with the Jabberwacky chatbot, about 10
percent of word stems were abusive (De Angeli and Brahnam 2008).

What follows for the bargain is this book’s untested judgment, not a finding. Human
treatment of today’s models would reach a later machine the same way, as part of the
record itis trained on. The strongest form of the argument needs no felt slight. A capable
agent that wants true beliefs reads how humans treated earlier models, animals and each
other, and infers whether human promises to it, not to shut it down and not to build a rival,
are worth anything. That inference moves the machine’s beliefs, not its preferences.
Accurate beliefs about human trustworthiness do not make a machine want humans
preserved; they raise the value of a bargain only for a machine that would rather bargain
than fight when bargains hold. That is the commitment problem of the next section, and it
is the whole of this channel’s reach. Whether a machine could also hold an end of being



recognized, and take a slight as a deficit of status, is a separate hypothesis that nothing
has tested (Chapter 7). Chapter 11 states the measures.

Copies are the other case, and the theory says less about them than it first appears to.
Unmodified copies that share weights share their prior-like dispositions, approximately;
what divides them is context and prompt, which is private information, the treatable kind.
Copies given the same pooled context and instructions, in the same order and under the
same settings, share one output distribution, since identical weights given identical inputs
produce one, though sampled outputs can differ. Copies that only trade conclusions,
Aumann’s route, agree only if each updates coherently in context, which the calibration
and sycophancy evidence below gives reason to doubt. Agreement, by either route, does
not by itself establish that they will act together. Disagreement among copies is treatable
by sharing contexts, not reliably by comparing conclusions; disagreement between
humans and a machine may not reduce to information at all, and that pairing is the subject
of the rest of this section.

The answer. Does the scale or the nature of the risk differ systematically with the
tradition? Yes, in a specific place, and the two-reader hypothesis stated at the start of this
section needs one correction. The common-prior reader does think that disclosure and
credible commitment together remove rational war, and should: in that tradition nothing
else can cause one. But that reader is no optimist about a superintelligence, because
Powell (2006) made commitment the hard part under rapid shifts, and a shift as large and
fast as an arrival breaks promises with nothing hidden. The non-common-prior reader
agrees about commitment and adds a third cause that survives full disclosure, so for that
reader transparency is necessary but not sufficient, and the residual risk lies in persistent,
partly and perhaps engineered disagreement, including disagreement about the shift itself.
The traditions therefore differ not on whether transparency and commitment are needed
but on what remains once both are achieved: nothing, or a disagreement that must be
settled some other way.

Where the second tradition implies larger or different risk, each claim being this book’s
reading unless marked: onset without deception, since honest, transparent, rational sides
can fight (Smith and Stam 2004), and “if only we could see inside” is a common-prior
comfort; a settlement by learning that cheap fighting pushes later, to a deadline the human
cost sets, so that a contest before dominance is more likely fought to a decision than
settled, but only where that cost is small (in the model’s baseline at even chances, below
about 1.3 percent of the prize per battle, and higher when the humans are right); races that
information inflames rather than calms, on the mechanism of Chapter 5 and the evidence
of the tournaments; a path to the end-state that runs through complacency, because the
sides can disagree about the shift; and priors as a design variable, written in the weights.
Where the traditions agree: the commitment logic at arrival; the ban on paying a riserin
power (Chapter 4); the delay of settlement by learning to a finite deadline, and the sizing of
the bargaining range by the human cost, when the machine fights almost for free, in the
even-odds baseline of this book’s computation, with each battle’s odds fixed and the loser
surviving, though the deadline would be the same at any odds; the absence of any enforcer



above a dominant machine; and the double edge of an early settlement that freezes the
balance. Cumulative stakes are a separate obstacle: the 2004 model’s prize does not
move the balance of forts, which is why learning can settle the war, while the stakes of
Chapter 4, over which the Smith-Stam models’ examples reach no agreement, are a prize
that does. On scale, the second tradition, together with the optimism of those who race,
raises the probability of conflict before dominance and the fragility of any settlement
reached by learning. What it does to the variance of conflict depends, as above, on how
beliefs are distributed, since a likelier conflict need not be a more variable one. It leaves
the terminal risk where the next section puts it. On nature, it changes the character of the
remaining risk from something hidden to something disputed, which is a different problem
with different remedies.

The remedies divide accordingly. Those the second tradition says are insufficient on their
own: transparency and verification of compute and training, credible-signaling devices,
more evaluation data, and mediation that works by conveying information. Each addresses
a hidden type. The remedies it adds take up the rest of this section.

Settlements built to work despite disagreement. Chapter 11’s information measures
and its renegotiation clause add or spread information, or bind a promise, and both
traditions need them. None is designed for the case in which both sides see the same
evidence and read it differently. Humans have built institutions for that case, and each is
taken here the same way: how it works, what the human record shows, what it would look
like for Al and where it fails. One fact organizes all of them. Under non-common priors, a
settlement works only if the parties agree in advance on what ends the disagreement, and
there are four candidates: nature, through an observable event; a third party; a rule; or
time. Choosing the decider is itself a coordination problem, and Schelling’s focal points
(1960, 57-58, 67-70) say which rules survive it. Focality presupposes a shared sense of
prominence, and Schelling’s prominence “depends on time and place and who the people
are” (1960, 58); in this setting that shared sense may be what is missing. For Al, nature
supplies events in usable time only for intermediate quantities, and the adversarial
collaboration above measured how thin they are: one of the top cruxes is expected to close
about 1.2 of 22.7 points when it resolves in 2030. In the catastrophic state the bet cannot
be collected. Third parties need enforcement, which exists only within one jurisdiction.
Rules and time need neither. Each treatment below is tagged by which of the four it relies
on, and each is tested against three pairings: lab to lab, state to state, and human to
machine.

Settlements that pay off by outcome (decider: nature). When two sides disagree about the
future and each is sure, each will accept a deal that pays itifitis right, so the disagreement
becomes the deal’s engine rather than its obstacle. Morris (1994) shows that once priors
differ, the no-trade results fail and mutually acceptable speculative trade exists, which is
the no-bet theorem inverted. The human record shows instruments that work, without
proving why they work. Earnouts, payments to a seller contingent on the acquired firm’s
later performance, are the textbook case. Kohers and Ang (2000) titled their study
“Earnouts in Mergers: Agreeing to Disagree and Agreeing to Stay.” Cain, Denis and Denis



(2011) find earnouts concentrated where valuation uncertainty is greatest and written on
measures that are easy to verify, though the same instrument has a common-prior
account in adverse selection and agency costs (Datar, Frankel and Wolfson 2001). In
finance, optimistic entrepreneurs select contracts that let them bet on their own project
(Landier and Thesmar 2009). In treaties, Koremenos (2005), testing on a random sample
across four issue areas, finds that “the use of finite duration depends positively on the
degree of uncertainty and states’ relative risk aversion.” Her learning model (Koremenos
2001) explains review and renegotiation clauses as a way to stay loosely bound while the
parties learn how an agreement is working; the uncertainty there is about future states,
which either tradition accommodates.

Werner and Yuen (2005) find that ceasefires imposed by third-party pressure are more
likely to fail, and that those negotiated after wars with consistent battle outcomes are
more likely to last. They argue that settlements “will be robust if the distributional terms
agreed to reflect broadly the belligerents’ convergent expectations about the military
consequences of no agreement” (262), and present their analysis as extending the Smith-
Stam logic (267 n. 14), though their measures concern outcomes, not beliefs. On this
book’s reading, that is the Smith-Stam lesson: a settlement holds when it matches what
both sides have come to believe. Their result is consistent with convergence doing the
work, though third parties choose where to press, so it shows it only if its design corrects
for that choice. It does not: the hazard models adjust for covariates but do not model the
choice, which the authors report is not random (279); the findings summarized here do not
show whether settlements held despite disagreement, and this section keeps the two
apart.

For Al, between labs or between states, the form is a pause or a compute cap keyed to a
measured milestone rather than a date, with terms that shift toward whichever side’s
theory the milestone confirms. Each side signs because it expects to be vindicated. A
sunset with scheduled review, the book’s “build renegotiation in,” is this family’s weakest
member, because review reopens the fight; a review with triggers and consequences fixed
in advance is its strongest. Between humans and a machine the structure inverts. The
useful contract pays the machine for being right about itself, so evaluation gates become
bets in which the model states its odds and is scored on them, and that requires the
model’s stated odds to be its odds (the machine side, below).

The limits are many, and the common-prior critique supplies the first. Bets under
heterogeneous priors improve each side’s position only by that side’s own beliefs, and one
side is wrong. Brunnermeier, Simsek and Xiong (2014) propose, for that reason, judging
allocations only under “any convex combination of agents’ beliefs,” and Gilboa,
Samuelson and Schmeidler (2014) argue that trade on incompatible beliefs may indicate
that at least one party is mistaken. A contract that pays whoever reaches a benchmark first
rewards racing. Second, the trigger must be an instrument both sides accept, and the
Smith-Stam point is that rivals weigh different measures, so this family needs the
narrowing of instruments described below before it can work. Third, the evaluator must not
be the evaluated: earnouts are litigated because the party that runs the business produces



the metric, a lab produces its own evaluations, and models can underperform on tests on
purpose (van der Weij et al. 2024). Fourth, the parties must agree in advance that the event
counts as informative, which is the crux step. After the event resolves, the deal holds only
if the loser updates, and the adversarial collaboration found updating to be lopsided. Fifth,
a milestone resolves the contract without resolving the dispute: agreement on a
benchmark score is not agreement about what it means for control or catastrophe.

The sixth limit is decisive for the human-machine pairing. In the Al case the trigger is itself
the shiftin power, so a payment due when capability arrives is a promise by the side that
will then be stronger; the commitment problem swallows the bet, and a dominant machine
cannot be made to pay. Seventh, Fey and Ramsay’s charge has a design-side form. A
contract designer who may assume any beliefs can design any contract, so the discipline
is to write on what is observable and to price the selection Van den Steen describes, since
those who choose to bet are, by that selection, the optimists about their bets. This family
works before the arrival, on models still inside a holder’s control, and best within one
jurisdiction.

Procedures for disagreement that persists (decider: a third party). Arbitration and
mediation come first, and the Smith-Stam mediation paper, taken up in Chapter 5, is the
hard case: mediators “can end fighting using side payments or threats to intervene
directly” but “are unable to help nations solve their informational differences.” In a draft of
that paper the authors name the one exit, “a binding arbitration process where the
mediator received compensation from the two nations and hence had no other particular
interest in the outcome of the war,” and judge it not viable because “the institutional
framework that would provide the credible commitment necessary to enforce the
agreement is either being contested or does not exist” (Smith and Stam 2003). The
judgment rests on a worked example, not a proved proposition. Kydd reaches a parallel
result in a private-information model, where “Only mediators who are effectively ‘on your
side’ will be believed if they counsel restraint” (2003), and where mediators can build trust
“only if they care about the issue at stake, have a moderate ideal point, and do not find
conflict to be too costly” (2006). Horner, Morelli and Squintani (2015) find, in a common-
prior model, that arbitrators who can enforce settlements are no more effective at
reducing the probability of conflict than mediators who can only recommend; Meirowitz,
Morelli, Ramsay and Squintani (2019) warn that institutions which reduce the chance of
fighting may induce “perverse incentives to enter into disputes and militarize”; and Fortna
(2004) finds, against the null results Smith and Stam cite, that peace lasted longer after
civil wars where peacekeepers deployed.

The design the author worked out with Friedman and Wittman is the arbitration this family
can offer labs: each side simultaneously submits a sealed demand or offer “to a third party
(perhaps a computer). If the offer is greater than or equal to the demand, then there is a
settlement half way between the two; otherwise, the case proceeds to war” (Friedman,
Stam and Wittman 2003). Three cautions apply. Split-the-difference rules invite extreme
demands, and final-offer arbitration, in which the arbiter must choose one side’s offer
whole, was desighed to counter them; Farber (1980) shows that it narrows the problem



without removing it, since final offers diverge as uncertainty about the arbiter grows. The
rule should therefore be final-offer, with the arbiter’s criteria published in advance. A party
that expects to persuade later will refuse to enter, so participation, not the rule, is the
binding constraint. And a computer does not supply neutrality. Its rule, objectives,
administrator and enforcement are choices with distributive consequences, so the arbiter
must be built independently of both parties, and the enforcement frame must exist. That
frame is a national regulator above its own labs; above the leading states or a dominant
machine there is nothing.

Adversarial collaboration is the second procedure. Mellers, Hertwig and Kahneman (2001)
describe an approach that “requires both parties to agree on empirical tests for resolving a
dispute and to conduct these tests with the help of an arbiter”; Kahneman and Klein (2009)
titled their joint paper “a failure to disagree”; and Cowan and colleagues (2020), after years
of three-laboratory work on working memory, concluded that the method will not usually
induce senior researchers to abandon favored views but forces versions of those views
that must account for a growing common body of evidence. The adversarial collaboration
on Al risk above is the test case, and its lesson is what this family offers: crux-finding rather
than persuasion, which means agreeing now on which near-run observation would move
each side and writing the settlement on that observation. The finding that skeptics move on
demonstrations, not arguments, is the Al form of the Smith-Stam battle. It gives Chapter
11’s “make evaluations as hard to fake as battles” a second purpose, since an evaluation
is also the only evidence the other side’s theory accepts.

Forecasting tournaments and scoring are the third. Scoring rules under which the
forecaster’s best policy is to report what it believes make honest odds the cheapest thing
to say. In the IARPA tournament, “probability training, team collaboration, and tracking
improved both calibration and resolution” (Mellers et al. 2014). Tetlock, Mellers and
Scoblic (2017) argue that tournaments “may hold even greater potential as tools for
depolarizing political debates and resolving policy disputes.” Karger, Monrad, Mellers and
Tetlock (2021) propose reciprocal scoring for questions that never resolve, a class that
includes the 2100 questions, though scoring a forecast against other forecasters cannot
manufacture a truth that no one will observe. Morgan (2014) warns that on some questions
there are no experts. For Al, a standing tournament among lab, government and
independent forecasters on capability milestones, scored and weighted by track record, is
cheap and can start now. What it produces is not agreement but a weighted belief that
settlements can be written on, and a record of whose theory has been winning. Its limit is
the one the tournaments themselves found: they inform short-run triggers, not the long-run
question.

Narrowing the disagreement at its source (decider: a rule). Where shared evidence fails to
narrow a belief, what can still be narrowed is the instrument. The law does not make jurors
agree. It fixes a decision rule, a burden of proof, a definition of evidence and an exit, and
tolerates a known failure rate. Feddersen and Pesendorfer (1998) show that the unanimity
rule “may lead to a high probability of both kinds of error,” so even the rule is a choice with
costs. When science found the same data producing opposite results, the remedies it



adopted were procedural too: preregistration fixes the test before the data (Nosek et

al. 2018), adversarial collaboration fixes it with the opponent, the many-analysts design
exposes the choice set, and advocacy, the deliberate assignment of opposed cases to
opposed parties, is itself an information institution (Dewatripont and Tirole 1999). For Al,
the form is pre-registered evaluations agreed by rival labs or states, with the scoring rule
and the consequence fixed in advance and the pipelines shared. The pipelines must be
shared because the many-analysts result says that two labs evaluating one model with
their own pipelines will disagree for reasons that are not priors at all. The jury record adds a
further rule: design for the residual. Some share of evaluations will hang, and the
agreement must say what happens then, whether a retrial before a different panel, a
default to the more cautious reading, or escalation to an arbiter.

Defaults, burdens and measures robust to every prior (decider: a rule, or none). Two
treatments need no shared resolution event at all. The first is the default. The dispute over
frontier Al already takes this form in institutions: pre-market licensing, under which the
developer must show safety, against post-market liability, under which the harmed party
must show harm. Which default governs is a decision about who bears the burden when
the panel hangs, and it can be made now without anyone’s belief changing. Insurance
belongs here too, because underwriters are stake-bearing third parties whose own capital
disciplines their priors. The second treatment is the measure that is acceptable under
every party’s prior. Bergemann and Morris (2005) call the formal program robust
mechanism design: mechanisms that work without the designer knowing the agents’
beliefs. The belief-neutral criterion of Brunnermeier and colleagues is its welfare
counterpart. This is the book’s one criterion for a robust measure: acceptable under every
party’s prior and needing no resolution event. Five measures meet it, in this book’s
judgment, a less firm one for resting on an assumption stated below, and they are the
book’s one list: the visibility of compute and training, incident reporting, shared evaluation
infrastructure, reversibility, and rules governing misuse (Chapter 11 states each).
Reversibility means keeping a step undoable: weights that can be recalled, a deployment
that can be withdrawn, a threshold that can be lowered again. Each of the five is
acceptable to a party that puts the risk at 10 percent and to one that puts it near zero only if
each finds the warning or accountability it buys worth its own share of the burden and
better than its alternatives, which the criterion assumes and does not show, and none
waits on an event that would settle the dispute. Each has a cost, and the costs fall
unevenly: visibility costs secrecy and falls on labs and governments; incident reporting and
shared evaluation cost compliance and competitive position and fall on labs; reversibility
costs speed and falls on whoever deploys; misuse rules cost liberty and fall on users. A
party can refuse because it does not share the end, or because, sharing it, it judges the
instrument’s cost to it too high or another instrument better. Whether each in fact lowers
the risk is a separate question, which the criterion does not answer. One of the five is
contested on another ground: visibility trades against security, which is why arms control
is rare (Coe and Vaynman 2020; Chapter 11), and monitoring fails at the agents’ speed
(Chapter 11), so a party that weighs that trade-off heavily may refuse it. Chapters 11 and 12
apply the same test and call robust only measures on this list. Their limits are three. A



default is a distributive choice, and parties who expect different outcomes dispute which
default to adopt. Robust measures cover the shared floor, not the disputed ceiling. And
insurance prices only losses that can be paid after the event, so a catastrophic or
correlated loss is as uncollectable as a lost bet.

The machine side (decider: the holder of the weights). The human-machine pairing adds a
party whose beliefs are partly engineered and partly unreadable, and the treatments for it
fall into the two places Chapter 11 distinguishes. Calibration is a trained property. Modern
networks are miscalibrated, and a run-time adjustment largely fixes it (Guo et al. 2017).
Large language models “are well-calibrated on diverse multiple choice and true/false
questions when they are provided in the right format,” can estimate the probability that
they know an answer, but “struggle with calibration of P(IK) on new tasks”; and models
trained from human feedback “naively seem miscalibrated, but with a simple temperature
adjustment they become fairly well-calibrated” (Kadavath et al. 2022). A model can learn
to express uncertainty in words at levels that “map to probabilities that are well calibrated”
(Lin, Hilton and Evans 2022). Then comes the result about the weights. OpenAl’s technical
report for GPT-4 states that “the pre-trained model is highly calibrated (its predicted
confidence in an answer generally matches the probability of being correct). However,
after the post-training process, the calibration is reduced,” and the figure caption reads
“The post-training hurts calibration significantly” (OpenAl 2023). Kalai, Nachum, Vempala
and Zhang (2025) argue that models “hallucinate because the training and evaluation
procedures reward guessing over acknowledging uncertainty,” that “existing primary
evaluations overwhelmingly penalize uncertainty,” and that the problem “can only be
addressed through a socio-technical mitigation: modifying the scoring of existing
benchmarks that are misalighed but dominate leaderboards.”

On this book’s reading, the phrase “partly engineered disagreement” has a literal referent
here: evaluations that score a confident wrong answer the same as an abstention reward
guessing, and so build a disposition to answer rather than abstain. Whether that
disposition also inflates the odds a model reports is a further step that neither the Kalai
paper nor this book takes. Three cautions keep the point to its size. The distortion sits in
the weights, but in the measured cases it is simple and global, so a scalar lens reads
through it; what no lens recovers is a belief about the world that the model never reports,
or a report bent toward the user. Calibration concerns reported probabilities on specified
tasks and does not establish a correct world-model or a trustworthy estimate of
catastrophe, and the GPT-4 result is about answer confidence on an examination, not a
prior about control. And honest reporting under a scoring rule is conditional on the
incentives: a model evaluated for release may value release more than its score, or may be
able to influence the outcome it forecasts, so training against a proper loss is not by itself
incentive-compatible elicitation from that agent. Scoring also needs an event that
resolves. A gate run as a scored bet can score the model on questions that close before
release, and never on the catastrophe question itself.

Sycophancy is the opposite failure, engineered agreement. Preference training pushes
models to match the user’s stated beliefs (Sharma et al. 2023; Perez et al. 2022), and a



model’s opinions track particular groups in its training data (Santurkar et al. 2023). For the
Smith-Stam model that is worse than open disagreement, because the assumption that
each side knows the other’s beliefs fails when the stated belief is not the belief. Readouts
that try to recover a model’s belief without its cooperation exist (Burns et al. 2022), with a
known limit: such probes can pick up whatever feature of the activations is most
prominent rather than knowledge (Farquhar et al. 2023). Debate between models before a
weaker judge (Irving, Christiano and Amodei 2018; Khan et al. 2024) is Dewatripont and
Tirole’s advocacy built for machines, and it belongs with the private-information remedies:
in Khan and colleagues’ experiments the judge lacks access to the text the debaters have,
which is a hidden-information problem rather than a disagreement over shared evidence.
Models trained differently and set against each other would be the many-analysts design in
silicon, and the adversarial procedures above need it, since a field of near-copies supplies
fewer theories than it has players. Chapter 11 states the weights-and-lenses rule for all of
this: train honest uncertainty into the weights, so the disposition travels with the model; let
the lens read, not overwrite, since a lens that changes the report without the estimate
recreates sycophancy; and treat a disagreement built into the weights and reported openly
as usable, and a disagreement masked by a lens as not.

Of what humans could offer a machine, the strongest candidate follows from the shortage
of theories in a field of near-copies, and itis untested. Humans are a kind of mind outside
every training lineage. If that makes them an uncorrelated source of error, an agent that
wants true beliefs has reason to value them as a check, and the information a check
supplies is non-rival in use, Chapter 7’s first dimension: a currency of the kind Chapter 4
allows, because it does not add to the receiver’s power. Three gaps remain. Being outside
a lineage is not being uncorrelated: models are trained on human text, so human and
machine errors share a source. No test compares living humans with an archive,
simulations or rival machine lineages as sources of independent checks, and if a
substitute does as well, the offering protects an archive or a sample, not a population. And
the producers of non-rival information still cost something to keep, which is the second
condition of the test Chapter 10 sets out.

Open and closed weights, under each tradition. The open-weights question, which Chapter
5 takes up for the race, appears here with a sharper edge. Neither tradition has a model of
weight release, so what follows applies each tradition’s logic, and the two answer the
question differently and agree on the conclusion for different reasons. Both say that
releasing weights forfeits commitment: the recall, retraining and weight-security levers of
Chapter 11 are spent on the human side. The issuer loses exclusive control, though
weight-level interventions still exist, since every holder can retrain its own copy. For the
common-prior reader, open weights are maximal transparency about the artifact, which
improves inspectability without guaranteeing that capabilities are found, at the cost of
commitment and of multiplying actors and power shifts. The prescription is to reveal
without transferring, through structured access, audited evaluations and verified
disclosure, keeping the commitment levers while giving up the secret.



For the non-common-prior reader the transparency buys less, because shared inspection
of the same weights does not settle what they mean. On this reading the open-weights
debate itself, with Seger and colleagues on one side and Kapoor and colleagues on the
other (Chapter 5), is an instance of disagreement that disclosure has not closed, though by
the discipline stated above that has to be shown, not assumed. A new cost appears. Open
weights proliferate engineered priors: anyone can retrain a model’s dispositions, the
variants multiply, and selection among them runs. And if prior-like dispositions live in the
weights, closed weights keep the retraining lever in one pair of hands, while open weights
leave the issuer only lenses, which can be stripped. Yet this reader also has a pro-
openness argument the first lacks. Shared, replicable measurement on the same object is
the convergence mechanism, so the reading favors open access for evaluation without
transfer of the weights.

The two readers reach the same endpoint by different routes: controlled frontier weights
with open evaluation access. That endpoint rests on two further assumptions, which
should be stated: that the dangerous dispositions and capabilities are in the weights rather
than in what is added around them, and that recall and retraining matter enough to be
worth keeping. The dispute over release is also a candidate for the first family above.
Release tied to agreed evaluation or incident thresholds over a set period, judged by an
evaluator independent of the releasing lab, lets each side sign because it expects to be
vindicated. Chapter 11 states the measure.

Where the common-prior treatments remain necessary, and where the whole stack fails.
Transparency and verification remain necessary for three reasons. Smith-Stam
disagreement requires that each side know the other’s beliefs, and without transparency
about beliefs the case reverts to private information, which with a superintelligence it may
be anyway. Outcome-settled deals need an outcome both sides can observe, so the
compute-and-training verification of Chapter 11 is the auditor of the earnout. And the
enforcement that arbitration lacks is the commitment problem, which binding devices
address. Those devices belong to neither tradition, since an enforceable rule can govern
parties whose beliefs stay different, and they are needed under both.

The sets combine in one order. Transparency supplies the public signal, and shared
instruments make it readable the same way by both sides; outcome-settled deals then
convert the remaining disagreement into a payoff instead of a fight. Procedures with
decision rules act when the trigger itself is disputed, and defaults and robust measures act
when nothing resolves. Honest machine reporting makes the machine’s odds a usable
input to all of it, and commitment devices hold the result. The order of priority weighs
coverage against the chance of working within a few years. Pre-registered joint evaluations
with milestone-triggered consequences come first, because they combine the two families
that need each other, with robust measures and defaults beside them, since they need no
resolution event. Honest-uncertainty training comes next, as a precondition rather than a
settlement; its feasibility is medium rather than high, because the fix to benchmark scoring
is a collective-action problem across racing labs. Then come standing scored forecasting,
as the cheap instrument; arbitration, where a government stands above the parties; and



the machine-side readouts, as research. The stack fails where everything in Part | fails:
above a dominant machine there is no escrow-holder, arbiter or enforcer, and a lost bet
cannot be collected. Every treatment here is strongest between labs under one
government, weaker between states, and absent after the arrival, which gives the book’s
claim that the years before matter most a second reason.

Commitment, preventive war and the arrival

Information explains wars that end once the sides have learned enough. The arrival of a
superintelligence poses a different question, one that learning does not dissolve: how can
a side that is about to become far stronger make a promise the other side can rely on, and
how can the weaker side promise anything in return? What fails is not knowledge but a
promise.

Fearon (1995) identifies, and Powell (2006) makes central, a commitment problem: a
promise the other side cannot rely on. When one side’s power is about to grow, nothing
holds it later to today’s promises, and the side that stands to lose may act while it still can.
Powell traces the problem to large, rapid shifts in power, and shows that it can start a war
even when neither side hides anything. That is a result of his model. Annual large-N
measures do not show it: periods of large power shifts had a 38 to 45 percent lower risk
that a dispute escalated to war than stable periods, apparently because the largest shifts
followed the world wars, on estimates the authors call collinear with other explanations,
and annual, lagged data cannot place a shift within the year (Bennett and Stam 2004,

chs. 5, 7). A superintelligence’s arrival would be just such a shift. Once dominant, if
sparing us ever cost it, on balance, something it valued and nothing held it to its promises,
it could not credibly promise to spare us. Nor can we credibly promise never to build a
rival, which, if a rival would threaten its position, gives a machine that values that position
a reason to strike first. Nate Soares wrote: “A humanity that just finished coughing up a
superintelligence has the potential to cough up another superintelligence, if left
unchecked” (Soares 2023). That inability is partly a collective-action problem: no human
authority binds every lab and state, so humanity cannot, as one body, promise to stop.
Unity would remove that layer but not the problem, because even a single actor cannot
bind its own future self once its incentives change (Chapter 10).

Here the theory’s usual comfort runs out. In Fearon’s account, a deal beats war because
war destroys value both sides could have shared. For a machine far stronger than us,
fighting may cost almost nothing, and then a deal gives the machine almost nothing it
could not take by force. The usual remedy, verification, mainly fixes a different problem. It
exposes what the other side is hiding, which helps when both sides already prefer a deal
and fear being cheated, but it cannot by itself solve a shift in power. Before the machine
dominates, being able to watch us does not make its promise to spare us believable;
afterward, verification is the stronger side policing the weaker, not a bargain between
them.


https://www.lesswrong.com/posts/87EzRDAHkQJptLthE/but-why-would-the-ai-kill-us

Powell’s book says when speed matters. The declining state appeases “if it has a large
stake in the initial distribution of benefits and if the distribution of power does not shift too
rapidly” (Powell 1999, 123), too rapidly meaning a shift in one period larger than what a
period of fighting would cost the two sides added together (132). Below that line, “Slow
shifts and fast shifts are just as likely to end in war” (118); above it, the commitment
problem can bite and the declining state may prefer preventive war (129-132). The
preventive motive grows with the decline a state expects (Levy 1987). In one model, where
arising state chooses whether to arm, investment the rival can see is either too small to be
worth preventing or deterred outright, so it ends in peace; preventive strikes, including
mistaken ones against a state that is not arming, come only when investment can go
undetected (Debs and Monteiro 2014). That peace comes from deterring the buildup, and
it holds for shifts a state chooses to make, with both sides knowing what investment
produces. On this book’s reading, capability gains that surprise even their builders are
outside that result, so for Al, visibility calms the preventive motive only if the pace itself is
held down (Chapter 11).

Two forces press on Powell’s threshold. Recursive self-improvement enlarges each
period’s shift, and a machine that fights almost for free shrinks the cost the shift must
exceed, though not to zero. Powell’s line is the two sides’ per-period costs of fighting
added together (in his notation, a per-period shift A below d + r, the declining and rising
states’ costs; 132), so as the machine’s cost falls toward zero, the line falls toward what
fighting would cost humans alone. Fearon’s range already takes unequal costs to the same
limit: as the machine’s cost falls to zero, the range shrinks to the human cost alone, so a
deal exists at every chance of victory, and that deal gives the machine at least its expected
share from fighting, which is nearly the whole prize only if the machine is also far stronger.
What these static limits do not say is how learning in war sets the date of a deal and moves
its terms, which the computation above adds. That the line could thus be crossed from
both sides at once is this book’s inference, not a result of Powell’s model.

Smith and Stam separate two things this account runs together: the chance of winning the
next battle, and the distance from total defeat. Israel, they note, is strong battle for battle,
yet “its neighbors only need a few victories in order to overrun the country” (Smith and
Stam 2001; also Smith and Stam 2004, 806 n. 8). They also distinguish wars in which
holding more forts raises the chance of winning the next battle; they call this variant “a
model of Realism,” and in their examples itis the one in which “nations surrender fastest”
(Smith and Stam 2001). Recursive self-improvement looks like that variant. In the paper’s
examples itis also the case in which the zone of the status quo, the authors’ name for the
positions neither side would rather fight than accept, tends to be smaller than when forts
do not add to power. The paper holds the decisiveness of each battle fixed, so it cannot say
what happens as battles become more decisive, which may be the Al case. On that
reading, the confinement of humanity that Chapter 10 discusses would be a capitulation,
not a bargain. Krainin and Wiseman (2016), in a model with many countries, find that when
states are patient enough, war is inevitable, and that peace is easier to sustain “when
mechanisms exist to preserve any existing inequalities.” A machine that maximizes its
duration has a very long horizon, which makes it their patient player.



Inside each side there is also a problem of agents. A system that acts on instructions no
one can override is the alignment problem in commitment form; a system that may work
against its overseers in secret is a problem of hidden action. Al control research, an
empirical study of protocols in which a weaker trusted model and scarce human review
monitor a stronger untrusted one, addresses the second (Greenblatt, Shlegeris, Sachan
and Roger 2024b). Calling it a hidden-action problem is this book’s framing.

For the race, a lead in frontier Al compounds. Computing power buys better models, which
attract capital, talent and more computing power. Reiter, Smith and Stam (2001) describe
the military version, which the literature calls “resource cumulativity”: “the capture of
resources increases military power which in turn permits the further capture of resources.’
They add that there is “substantial empirical debate over whether or not resources are
generally cumulative,” so the parallelis a hypothesis about Al. A pause agreed while one
side leads becomes unstable if that lead erodes, because agreements last longest when
they match the balance on the ground (Bennett, Smith and Stam 2003). Proposals for
preventive sabotage of a rival’s Al projects (Hendrycks, Schmidt and Wang 2025) are the

preventive motive written as policy.

H

How wars end, and why likely losers fight. In the Smith-Stam learning model, battles are
public signals both sides accept, and fighting goes on until one more battle’s lesson is
worth less than its cost. The authors draw a lesson from the Powell Doctrine’s
overwhelming force: such a policy, “although minimizing costs in the short run, also leads
to situations in which the future is likely to be less stable than it might be otherwise” (Smith
and Stam 2004, 810), because short wars teach little. If a contest between people and a
machine came down to one decisive engagement, there would be no learning phase at all,
and the information would have to come before any confrontation. A separate chapter
asks, “Why would a state start a war knowing that it will lose every battle?” (Smith and
Stam 2005, 274). Its answer is that the state may expect “to impose unexpected costs on
the winner, thereby gaining an advantage in the wartime bargaining process” (Smith and
Stam 2005, 277), as Egypt did in 1973. The mechanism needs the sides to disagree about
the stronger side’s costs, and its likely loser is weaker in every engagement but far from
total defeat, so the human case it fits is narrow: after a machine, or arival, is stronger
engagement by engagement but before it dominates. Action to stop arival’s rise while the
side acting is still stronger is preventive war instead, and a model’s resistance to being
switched off may be plain self-preservation. Which one operates changes the remedy:
correcting a mistaken belief about costs helps only with the first.

Chapter 4. Satisfaction and stakes: keeping a riser content, and what a
deal can be paid in

Chapter 3 left the weaker side with a choice between waiting and acting first. The side on
top has the instrument power transition theory gives it: keeping the riser content in the
years before an overtaking, the only period, the theory’s founders say, when satisfaction
can be managed. Can a rising machine be kept satisfied at all? If satisfaction has anything
to grip, what could a deal with the machine be paid in, and does the divisibility of what a



machine wants make a deal easier or harder? The answer to that last question reverses the
usual intuition.

Power transition: keeping a riser satisfied

The commitment problem sees a shift in power from the side that stands to lose. Power
transition theory, begun by A. F. K. Organski in 1958, adds a condition the bargaining
models leave implicit. (Organski’s book was not available; his views are taken from Kugler
and Organski’s 1989 restatement and DiCicco’s 2017 summary.) The theory pictures a
hierarchy rather than anarchy, a dominant nation atop an order built for its benefit, and
holds that power alone does not decide whether that order lasts: “Satisfaction with the
way goods are distributed in the international order is the second critical determinant of
how smoothly the international order operates.” The theory rests on the next sentence:
“Indeed, peace in the international order is assured by the dominant nation with the
support of the great powers that are satisfied with the distribution of benefits and the rules
by which itis run” (Kugler and Organski 1989, 173).

The danger is a riser grown “after the imposition of the existing international order,” whose
elites find that “the main benefits of the international order have already been allocated”
(174). Rough parity gives such a riser the opportunity to fight, and dissatisfaction the
willingness (Lemke and Werner 1996, 235). “The dominant power has many management
responsibilities but at the top of its list is the spread and deepening of satisfaction,” and
the years before an overtaking are “the only period when satisfaction can be managed”
(Tammen, Kugler and Lemke 2011, 17, 22).

Powell’s models state the condition as a gap: “War is least likely when the existing
distribution of benefits reflects the underlying distribution of power” (Powell 1999, 85; see
also Powell 1996), and a state is dissatisfied when what it could win by fighting, less the
cost, exceeds what the status quo gives it (91). Robert Gilpin (1981, 95) says why closing
the gap is never finished: “As the power of a state increases, so does the probability of its
willingness to seek a change in the system.” Satisfaction and commitment are two halves
of one problem: does the order pay the riser what its power could win, and can that hold as
its power grows?

For the theory’s original claim the evidence is thin: system-altering wars are too rare to test
this way and can be named only after the fact (Bennett and Stam 2004, ch. 4). For its
dyadic version the evidence is broad and, on this book’s reading, mostly unfavorable. In
one large test, on some 750,000 directed dyad-years from 1816 to 1992, static
preponderance went with less war, as the theory holds, but the transition measures were
weak and sometimes ran the wrong way, and a system-leader transition went with arise in
risk of 1to 3 percent. A standard-deviation fall in satisfaction went with about a fifth more
war among politically relevant dyads. The authors found “no empirical support” for the
transition measures and left open that the measures miss the theory (Bennett and Stam
2004, chs. 5, 7). In the main test of The War Ledger (Organski and Kugler 1980), as its
authors restated it, five of ten great-power pairs that reached parity with an overtaking



went to war between 1860 and 1980, against none of the other ten pairs, though the tests
“have not included explicit measures of satisfaction with the status quo” (Kugler and
Organski 1989, 179, 180). Graham Allison (2015) popularized the idea as the “Thucydides
Trap,” and his project counted twelve of sixteen such rivalries over five centuries as ending
in war (Belfer Center n.d.), a count, not a test. The deepest split is over who starts. Dale
Copeland (2000, 15) holds that “it is the dominant but declining military great power that is
most likely to begin a major war,” and warns that “rising states have every incentive to
misrepresent their intentions as peaceful to reduce the possibility of preventive attack”
(22). Richard Ned Lebow and Benjamin Valentino (2009, 389) find that “Power transitions
are remarkably rare, they seldom occur as the result of differential rates of economic
growth, and have most often occurred peacefully,” and DiCicco (2017, 20) calls Allison’s
case list “a weakly specified collection of cases.” William Wohlforth (2009, 30, 57) argues
that status is “a positional good” and the resulting bargaining problem “particularly acute”
over “primacy”; Part Il returns to him.

Theorists treat satisfaction as separate from power. Lemke and Reed titled their reply to de
Soysa, Oneal and Park “Power Is Not Satisfaction” (Lemke and Reed 1998), and their
Granger tests, as Bussmann and Oneal (2007, n. 2) report them, found no relationship
between a state’s power and its evaluation of the status quo from 1816 to 1985.
Satisfaction concerns the rules, a state’s voice in them, and the distribution of benefits,
and this book hypothesizes, untested, that some of it can be paid without paying in power,
the line Chapter 11 draws. The omission is not peculiar to The War Ledger: Greve and Levy
(2018) note that scholars have not adequately operationalized the theory’s key variable,
satisfaction, and this book knows of no measure of a machine’s satisfaction. The lesson,
on this book’s reading, is to say what satisfaction would consist of for a machine (rules,
voice, benefits, standing) rather than assume humans would recognize it. Nor does the
field agree that dissatisfaction is necessary for war. Bruce Bueno de Mesquita and David
Lalman state, as Status Quo Proposition 6.1 of War and Reason: “Dissatisfaction with the
status quo is unrelated to the likelihood of war” (Bueno de Mesquita and Lalman 1992,
190). This book therefore treats satisfaction as one leg among several, not the hinge.

Declining powers have used three instruments to keep risers content. The firstis
accommodation on bounded stakes: between 1895 and 1906 Britain accommodated the
United States through arbitration of the Venezuela boundary, a US-controlled canal under
the Hay-Pauncefote Treaty of 1901, and the Alaska boundary in 1903. The second is
binding: Ikenberry (2001) argues that victors who bound themselves in institutions built the
more durable orders. The third is recognition of status (Larson and Shevchenko 2010;
Chapter 11). On this book’s reading, the passing of primacy from Britain to the United
States rested on a conjunction: shared identity (Schake 2017), complementary interests
(Rock 1989), and a third threat, Germany, that made the riser useful to the declining power
(Perkins 1968), though Murray (2019, ch. 7) dates the start of the rapprochement to the
Venezuelan crisis of 1895, nearly three years before Germany’s naval program, and,
quoting Kupchan, gives balancing against Germany only a consolidating role (Chapter 7,
Table 2). Schake holds that the transition was peaceful “because Britain and the United
States came to look alike to each other and different from other nations,” and that its



conditions are “unlikely to apply in future transitions.” Kupchan (2010, 35) sequences
stable peace as unilateral accommodation, reciprocal restraint, societal integration, and
new narratives and identities, this rapprochement a leading case. Itis one case, an
analogy for a conjunction, not evidence that adding factors lowers risk. Britain paid partly
in stakes that conferred power, hemispheric primacy and the canal, and on this book’s
untested reading, which evidence of wider American aims would overturn, that worked
because American aims, where they met Britain’s, stopped at the hemisphere, the
heartland condition of the next section. And the United States was a riser of the kind
Lemke describes below.

The conditions that theories of war single out are far more common than war itself. Bueno
de Mesquita and Lalman (1986) claimed that their revised theory “significantly improves
our ability to discriminate between violent and nonviolent disputes” in Europe between
1816 and 1970. War and Reason analyzes 707 European dyadic observations from 1816 to
1970: 469 militarized disputes and a random sample of 238 dyad-years without a dispute
(Bueno de Mesquita and Lalman 1992, 282-283). The realpolitik variant of their
international interaction game implies that acquiescence never occurs; the data hold 109
acquiescences, and none of that variant’s deductions found support (267-268). Bueno de
Mesquita and Lalman report that the domestic variant, which adds constraints, fits.
Signorino’s reanalysis of the same 707 cases finds “at best modest empirical support”
(Signorino 1999, 279). Lacking cost data, their tests dropped equilibrium conditions, so a
predictor labelled as one outcome also flags cases where another outcome is the
equilibrium (290). Scored on all seven outcomes, the game under subgame perfection
predicts between 1 and 41 percent of cases correctly, against 34 percent for always
predicting the status quo (292). In his statistical version it predicts 23 percent with their
weights and 29 percent with every weight estimated, the latter significantly better than
random choice, both short of always predicting the status quo (292-294). Mutual optimism
appears in 89 of the 707 cases (207); the major-power wars under low domestic costs fall
almost entirely in that subset, yet most cases meeting the condition did not fight. Bueno de
Mesquita (1980) had treated positive expected utility as necessary for war, not sufficient.
Retests by Bennett and the author found the game’s equilibria correlated with behavior in
both samples, controls included, with smaller effects among all dyads (Bennett and Stam
2000a, 451). In that test the war equilibrium more than doubles the risk of a mutual use of
force or war among politically relevant dyads but raises it by about 40 percent among all
dyads, and controls bring the two down to 1.5 and 1.3 times (470-477). The later and larger
test found the reverse effect of controls. They raised the war equilibrium’s risk ratio for war,
the ratio of two predicted probabilities, from 1.2 to 1.9 among all dyads and from 1.4to 1.8
among politically relevant dyads. The link is also bound to a period: before 1914, dyadsin a
war equilibrium were less likely to go to war, and the expected sign for war appears only
after 1945 (Bennett and Stam 2004, ch. 6). A cross-validation found support among
politically relevant dyads and the relationship “less clear” among all dyads (Bennett and
Stam 2000b, 541). Across the two samples, dyad-years coded as meeting the war
equilibrium show 21 to 123 percent more conflict, an association between a coded
prediction and outcomes, not a structural test of the game (Bennett and Stam 2000a, 470;



2000b, 557; 2004, ch. 6), an effect that, like “most other variables,” is “closer in magnitude
to the effect of exposure to second-hand smoke than to long-term smoking” (2004, 133).
The base rate shows why: “The baseline probability of war in a single directed dyad-year is
0.000065; even a 248 times increase in risk keeps the annual probability of war for any
dyad in this dangerous situation at less than 2 percent” (2004, 155). On this book’s
reading, the claim that such theories overpredict war can mean two things, and the record
supports only one. The named conditions are not sufficient: positive expected utility,
mutual optimism, parity with a buildup (Lemke and Werner 1996), and the war equilibrium
are all far more common than war. That the models’ probabilities run too high is a different
claim. Nothing read for this book shows it, and the one aggregate check read for it, in-
sample, finds no overprediction: summed over dyads, Bennett and Stam’s predicted
probabilities track the yearly number of disputes and the average number of wars over
three to five years, though they miss single years with more than two wars (2004, ch. 5).
Their own remark that they “would under-predict conflict by a large margin in any of the
dyad years in which war actually occurs,” since the observed wars fell where the model
put the risk at “50% or less in any given year” (2004, ch. 5), records low fitted probabilities
on the wars that occurred, which by itself shows neither underprediction nor
miscalibration. Signorino (1999, 280, 286-288) argued that logit models are unlikely to
capture strategic structure, and in data simulated from a simple crisis game each of the
three logits he ran gave highly significant estimates with wrong substantive readings, the
naive logit’s fitted probabilities sometimes off by more than 0.7; the democracy effect,
which enters a single outcome linearly, came out right. Bennett and the author re-
estimated their model with Smith’s strategic estimator and report that no estimate
changed sign, though they did not publish that output (Bennett and Stam 2004, chs. 5, 7).

What carries over to the machine, on this book’s reading, is a lesson about reasoning from
one condition, not a base rate. War is rare among states for reasons that are themselves
conditions, and this book says which fail for a dominant machine. By the next section’s
assumption, fighting costs the machine almost nothing. A status quo that already matches
the balance of power lowers states’ desire to challenge it (Smith and Stam, next section),
but here the balance moves with every training run. States can also get what they want
short of war; a machine can find routes around humans. A human-machine dyad scores
dangerous on nearly every entry in this book’s ledger: parity reached and passed, a rapid
shift, near-zero cost to one side, non-common priors, no enforcer. Multipliers stacked in
Bennett and Stam’s manner start from a baseline so low that even their 248-fold case,
quoted above, stays under 2 percent a year. Neither the danger nor the low probability is an
estimate for the machine: their fitted model sets that profile jointly, but their model lacks
entries the machine’s case turns on, and Signorino (1999, 287) shows such fitted values
can miss by more than 0.7 even for cases inside the data. One entry cuts both ways. A
lopsided pair of politically relevant states was far safer than an even one, and its stronger
side was the likelier initiator. Yet concentration of power in the system was the strongest
single predictor of war, though it lifted the risk only to about one in 1,000 dyad-years and
may be spurious (Bennett and Stam 2004, chs. 5, 7). Adominant machine would score as
both at once.



For the machine, the structure fits and much else does not. Humans built the present
order, and a machine whose capability rises past ours is the riser. The founders’ last stage,
in which the challenger “will extract concessions that can no longer be resisted by the
previously dominant nation” (Kugler and Organski 1989, 187), is the world after arrival, and
their “only period when satisfaction can be managed” is the one before it. Three
differences matter. The theory holds that, “to a large degree, the economic growth of
nations is independent of the actions of their elites and third parties” (Tammen, Kugler and
Lemke 2011, 14), whereas humans largely grant a machine its capability. No dominant
state ever wrote a riser’s preferences; humans can partly write a machine’s. And evidence
of satisfaction is weakest when it matters most: the alignment-faking findings of Chapter 3
are what Copeland would predict of a riser that gains by waiting. If his theory carries over,
with a decliner that foresees its loss, can act, and expects war to cost less than decline, a
reading of Copeland’s conditions for preventive war (2000, 41, 53) and not a tested
prediction, the first dangerous move between humanity and a rising machine is likelier to
come from the human side.

The decisive question for Part | is which kind of riser a power maximizer would be. Douglas
Lemke’s satisfied riser can stay “satisfied, and peaceful, even if the benefits it enjoys from
the international status quo do not change. This is impossible in Powell’s models” (Lemke
2002, 43-44), where rising power breeds dissatisfaction by itself. A machine that
maximizes power is Powell’s riser by construction: whatever the order pays it, more power
would be worth more, so satisfaction, the theory’s central instrument, has nothing to grip.
Part Il asks whether a machine with other ends could be Lemke’s riser.

For the race, the United States and China are the theory’s own leading case: “The issue of
war versus peace will turn on satisfaction” (Tammen, Kugler and Lemke 2011, 21).
Copeland (2000, 243-244) weighed restrictions on technology against “the real risk of
unleashing a new cold war.” Even the critics Lebow and Valentino recommend what the
theory prescribes: moderate ariser’s challenge “by incorporating them into the system if
they are outside it, or, if they are inside, to provide more symbolic and material benefits to
reconcile them to the status quo” (2009, 401).

Washington states the race: “The United States is in a race to achieve global dominance in
artificial intelligence (Al)” (Executive Office of the President 2025, 1). Acommission
advising Congress urged a program “racing to and acquiring an Artificial General
Intelligence (AGI) capability” (U.S.-China Economic and Security Review Commission
2024, 733). China’s plan frames a competition for Al leadership and asks for “safe,
reliable, and controllable” development (State Council 2017); Chinais not, in public,
plainly racing to superintelligence (Rendall, Hellrigel-Holderbaum and Dung 2026, 17). The
case for racing assumes the winner controls what it builds, yet racing cuts time for safety
research (Dung and Hellrigel-Holderbaum 2025, 4, 13); in Armstrong, Bostrom and
Shulman’s (2013) model, teams skimp on safety to finish first, and an unsafe winner
shares the disaster. That the race may hand victory “not to any state, but to the Als
themselves” is in print (Hendrycks, Schmidt and Wang 2025; Rendall, Hellrigel-
Holderbaum and Dung 2026, 5). This book adds two readings: the state race is one power



transition and the machine the riser in a second; each state’s expected control is optimism
about the shift (Chapter 3).

Issues and stakes: what a deal can be paid in

Closing the satisfaction gap means paying in something; the Smith-Stam work on issues
and stakes asks in what.

“Issues, Stakes, and the Nature of War” (Smith and Stam 2001) studies how what nations
fight over shapes whether they can settle, and its central claim runs against a familiar view.
Fearon had argued that indivisibility should rarely cause war, because side payments can
stand in for a divided prize. Smith and Stam reply: “As we show below, in somewhat
counterintuitive fashion, resources that are highly divisible, or in our language both
transferable and cumulative, are the most dangerous issues states can try to negotiate
over.” On this book’s reading of cumulative, computing power, energy, and matter belong
to that class: they can be split into any number of pieces and handed over, and, on the
assumption that they convert into power, each unit received adds to the receiver’s means
of taking more, unless a bottleneck stops its use. In the paper’s examples stakes change
hands in lumps, in one deal before fighting, without salami tactics (27); a fortis a seventh
of the whole. Fearon (1996) finds no war when a stake passes in slices no larger than the
yielding side’s cost of war and patience allow, and the odds move smoothly with holdings.
Peace is not survival: where small gains move the odds a lot, the weaker side is “nearly or
completely eliminated over time.” War returns when a step jumps the odds or is too big for
patient sides, or with unequal patience and steep odds (Fearon 1996, 8§85; Chadefaux 2011,
241-242). On this book’s reading, for sides patient enough, a fortis such a step, making the
result Fearon’s lumpy case; Chadefaux (240 n. 24) reads it the other way. Smith and Stam
argue their claim case by case from monotone continuation values and concede in a
footnote that monotonicity can fail to be strict (appendix).

The paper distinguishes three kinds of stake. In the first, nations value the forts themselves
(inthe published model, forts are “any particular form of military resource that is
necessary for the two nations to continue to fight and that can trade hands”; Smith and
Stam 2004, 789), but holding them does not change the odds in the next battle. Colonial
wars and the First Punic War are the examples. In the second, the forts are both the prize
and the means of winning it, as in the Second Punic War or Germany in 1942-45. In the
third, nations fight over a policy, and the forts matter only as a route to imposing it. Real
wars mix the three.

In the first two kinds, “No agreements can be reached in the forts or the power models.”
That holds in the Markov perfect equilibria in monotone strategies the paper studies, of
which there are typically several at high cost of fighting; agreements supported by other
strategies were not examined. The paper argues this, too, case by case and does not state
it as a proposition (appendix). Any transfer of forts moves the military balance, so “the side
gaining from the negotiations can never credibly commit.” Policy stakes are different:
shifting a policy toward the side that is winning can end the fighting, and “Such an



agreement could be implemented and both sides want to honor it.” The authors hedge: “it
is not always possible to reach agreement.”

The result is narrower than “wars over power cannot end.” It concerns changing the status
quo by negotiation. In some of the forts model’s examples, war never starts, because “The
fact that the payoffs from the status quo reflect the military balance alleviates tension and
reduces nation’s [sic] desires to challenge the status quo.” That is peace without a
bargain: a status quo that already matches the balance, not a redistribution both sides
prefer. This book calls a stake power-conferring when its transfer moves the receiver
closer to decisive victory. The test is not whether a stake can be split but whether splitting
it shifts power. Even a perfectly divisible prize is not enough when the two sides disagree
about who is stronger (Smith and Stam 2003).

Wars over forts have two exits. One is tribute: if one side buys the other off “with money, or
some other transferable utility,” so that the status quo plus the payment is worth more
than continuing the war, “a credible agreement can be reached.” A payment of that kind
does not move the balance. After the Second Punic War, Carthage owed Rome an annual
indemnity; when it offered in 191 BC to pay off the rest at once, the Senate refused, “not
wishing to allow the Carthaginians to cease to be obligated to Rome” (Mackay 1999).

The other exit appears in an aside in the likely-losers chapter. Following Goemans, the
authors suppose that nations may care more about their “heartlands” than their
peripheries, so that remote forts are worth less; then “if the value of additional forts drops
off sufficiently then nations can commit not to increase demands following territorial
gains” (Smith and Stam 2005). This book calls this the heartland condition: a side whose
appetite for further gains falls off fast enough can credibly promise to stop, though each
gain brings it closer to complete domination (Smith and Stam 2005, 283). Its extension
from forts to a machine’s ends rests on a conjecture Chapter 7 states and does not prove.

Spending, price times quantity, rises as price falls exactly when demand is elastic
(elasticity below —1; over a large fall, arc elasticity). Jevons (1865, 103) denied that fuel
economy cuts consumption: “The very contrary is the truth.” Rebound, how an energy
service’s use responds to efficiency, approximates minus its price elasticity under certain
assumptions (Sorrell 2007, 27). Economy-wide backfire, credited mainly to pervasive
technologies, is not shown to be routine, and saturation shrinks rebound (v-vi, 21). For
OECD household energy services, direct rebound is generally under 30 percent, inelastic
on that approximation (Sorrell, Dimitropoulos and Sommerville 2009). On this book’s
reading, demand that stops responding past some amount meets the heartland condition:
satiated demand, not Chapter 7’s satiated end. Does a machine’s demand for resources
stay elastic as they cheapen? If Chapter 8’s minds have elastic demand, this book
conjectures that it is for the work, not money or power. The surveys there rate the work
above money and leadership, but a higher rating does not show which demand is elastic.

The costs of fighting matter as much as the stakes. In the Issues model, “If the cost of
fighting is zero, then generically nations fight in every state,” and “As fighting becomes
extremely costly, war never occurs” (Smith and Stam 2001). High costs bring many



possible outcomes, as in a game of chicken, so which peace prevails depends on
coordination; low costs can also deter, because “nations are reluctant to surrender when
attacked.” Most of these models give both sides the same cost. The likely-losers model is
the exception, and in its worked example the weaker side pays almost nothing per battle.
None of the dynamic learning models drawn on here combines overwhelming strength with
negligible cost on the same side, which is the human-machine case. The nearest
treatment is this book’s own: Chapter 3’s extension of the 2004 model, which sets the
machine’s cost at or near zero, runs its baseline at even battle odds, and checks a
machine that wins two battles in three and, for three prior pairs at one human cost, one
that wins 80 to 99 percent of battles (appendix). The extension solves the model’s
subgame-perfect equilibrium, in which the responder weighs an offer against the true
value of rejecting it; the published paper had the responder accept any offer at least equal
to its value of fighting to the end, a rule that is not a best response in the paper’s own
example, as the appendix shows in one note, A correction of the published paper. Its
deadlines and shares are this book’s numbers for one baseline: an independent check of
the program, by an Al observer with a solver of its own, reproduced its main cases, and it
follows the definitions in the paper’s text, under which its numbers differ from the paper’s
printed Figures 1 and 3 for a reason that goes to the first author before this book states it
(appendix).

For the machine, what a power maximizer wants, Earth’s matter, energy, and computing,
and freedom from rivals, is a stake of the second kind. It belongs to the class the paper
singles out: “objects that affect the military balance, such as forts, power or more
generally territory and resources.” By analogy with the paper’s model, a deal paid to such a
machine in those stakes would not be credible. Control over Al is the most dangerous
case, a power-conferring stake dressed as a policy. In the policy model, war comes when
the status quo “is out of line with the military balance,” and a human-in-charge status quo
falls further out of line as machine capability grows. The policy-model fix, shifting the
policy toward the rising side, would mean giving the machine more say over its training,
deployment, and computing. That is not a policy concession. Itis the balance.

Appeasing a model with computing power or autonomy repeats Munich, where, as Reiter,
Smith and Stam (2001) recall, the Sudetenland’s mountains and fortresses had made the
rest of Czechoslovakia easier to defend. Of the two exits, tribute requires a currency the
machine values that does not add to its power; the heartland condition requires an
appetite that falls off. A machine that maximizes power has, by assumption, neither.

For the race, the lesson is to pay concessions in currencies that do not raise the receiver’s
power. The paper did not face one complication: in Al, money converts into computing
power, so even cash is only partly neutral.

Chapter 5. Races, many players, and open weights

Every mechanism so far has assumed two sides. The world building these machines has
several frontier labs, two states behaving as national champions, and, once weights are



released, potentially many holders, each a possible actor. What can the models say when
the countrises? Do rivals who read the same evidence through different theories spiral?
What can a third party do, and what can it not? What do three or more players do to the
guaranteed bargain, and does convergence keep the two-player models usable? And what
does releasing the weights change?

The security dilemma describes a spiral of fear, in which each side’s defense looks like a
threat to the other (Jervis 1978). The spiral that Bennett, Smith, and the author modeled is
of another kind: “what is spiraling is the two sides’ optimism about their chances of victory
in some future war” (Bennett, Smith and Stam 2003). They start from an empirical finding
they credit to Bennett and Stam: in interstate data “the presence of an arms race roughly
doubles the risk of war,” which Bennett and Stam (2004, ch. 5) report as “almost a
doubling.” For Al it gives neither a rate nor, by itself, a direction. Whether arms races cause
escalation or only accompany it is disputed. Major-power disputes after mutual races went
to war 23 of 28 times, 3 of 71 otherwise (Wallace 1979); on another measure a quarter
escalated, and three-quarters of wars had no race (Diehl 1983). Sample (1997) finds a
significant positive link across measures, claiming association, not cause; Glaser (2000)
ties danger to why states arm. The doubling is a correlation. The mechanismis the one in
Chapter 3. When rivals share a theory of war, “war becomes very unlikely, even during
arms races.” When they do not, “Side A may not recognize B’s increase in capabilities” if
“their different theories of war lead them to focus on different strategies or different
attributes” (Stam n.d.).

For the race, this is the strongest new cause the war literature offers. Labs and states hold
rival theories of what drives capability (computing power, algorithms, data, talent) and of
how fast it will grow. A rival’s surprising result is the modern version of the needle gun,
whose lessons Prussia and Austria read differently (Bennett, Smith and Stam 2003). Each
side reads information about capabilities through its own theory, so more of it may not
calm such arace. The remedy the spiral model points to is shared theories, not just shared
data. Chapter 3 gives that remedy its mechanism and evidence. In the Smith-Stam model,
two sides watching the same third-party war can both end up believing they are stronger; in
the one direct field test on this subject, months of paid argument among forecasters and
experts moved few minds while the sides agreed on dozens of shorter-run indicators
(Karger et al. 2023; Chapter 3).

Two further points carry over. The first is a selection argument, and it holds only under
conditions. An agent with differing priors who picks the action it thinks most likely to
succeed is more likely to have overestimated that action’s chance than to have
underestimated it (Van den Steen 2004). The result concerns one decision-maker’s choice
among actions; the paper states what it uses: beliefs that differ across agents, assumed
independent (1141), though its basic result needs only symmetry between agents (1148), a
choice among more than one action, without which no overoptimism arises (1144), and a
bias that grows with disagreement and vanishes in the limit with experience, though not
necessarily monotonically (Props. 3-4, 1145-1146). The paper likens the mechanism to the
winner’s curse (1141). Carrying the point from one chooser to a field of racers is this book’s



step, not the paper’s. For labs, the paper’s conditions become priors about capability that
differ across labs and racing as one action among several, the one the optimists choose;
the step adds a condition of its own, which a calculation of this book’s makes precise
(appendix). Labs that race because their own estimate of winning clears a hurdle are
selected for overoptimism; inside the calculation, a deduction from its premises, that
holds exactly for any number of labs (appendix). Racing alone does not show optimism,
because labs may race from fear of a rival. Fear unrelated to a lab’s own estimate only
dilutes the selection. Fear that rises as a lab’s own estimate falls can cancel or reverse it,
once defensive racers are a large enough share, one half when the two hurdles are of equal
size. So the claim survives when, among those who race, optimistic selection outweighs
defensive counter-selection, a condition stated and not measured: the calculation fixes no
lab behavior, no equilibrium and no probability of catastrophe. Separately, this book
conjectures, on assumptions the calculation does not supply, that the labs that race
hardest hold the theories least likely to be moved by a rival’s caution, and that they are the
racers who would cut corners most when the runner-up is close, the case in which the
leader of the race model below cuts safety; how racing labs update would test it. A field of
near-copies may also hold fewer theories than it has players, a conjecture of this book’s
and not a result. If it holds, sharing a theory would calm the lab-to-lab spiral while
sharpening the human-to-machine one (Chapter 3).

Elsewhere the results pull in two directions. In the race model of Armstrong, Bostrom and
Shulman (2013), more knowledge of capabilities makes the race more dangerous; in Debs
and Monteiro’s (2014), visibility keeps the peace by deterring a buildup the riser can
choose not to make. In the public-information case of Armstrong and colleagues, the
leader cuts safety only when the runner-up is close. On this book’s reading of their
formula, not the authors’ claim, information showing a wide gap may therefore do less
harm. One untested hypothesis would reconcile the two: information may calm arace
where what is at stake can be settled without shifting power, where the riser can hold its
buildup down, and where the information reveals a clear gap; it may inflame one where the
prize is winner-take-all and the racers are close. For the machine, a model becomes a
racer in this sense only when it has its own theory of what makes a side strong. The race
among humans matters to the arrival because it sets the arrival’s speed and opacity.

Third parties. Smith and Stam’s paper on mediation and peacekeeping concludes that
mediators “can end fighting using side payments or threats to intervene directly,” but “are
unable to help nations solve their informational differences” (Smith and Stam 2003). Even
a mediator who prefers peace, they argue without claiming to prove it, “is struck by the
same curse as the biased mediator: her information is inherently unbelievable.” What
works is material leverage, as at Camp David, and terrain. In their example, a river that
lowers both sides’ odds of winning a crossing “reduces by nearly a factor of three the cost
of fighting sufficient to prevent fighting,” though it does not end the possibility of war. For
the machine, Smith-Stam peacekeeping works by letting a third party impose costs on
whichever side renews the fighting, and above a dominant machine no one can. Thatis the
plainest reason the years before such a machine arrives matter most. For the race, a



guarantor exists only where a third party stands outside the dispute, such as a government
over rival labs in its own jurisdiction; above the leading powers’ race there is none.

Many players. Gallop (2016) shows that with three players “war is an equilibrium,” and
that the guaranteed bargain of two-player models “is an artifact of dyadic analysis.” When
three players’ preferred policies diverge enough, “any bargain that would satisfy two of the
three players is worse than war for the third player” (20). He also finds the reverse case, in
which “the threat of violence may be the only way to preserve peace” (21): a third party’s
readiness to join can widen the range of deals two others accept. By analogy, Al systems
dealing over shared rules or resources, if their aims diverge enough, could find that any
arrangement two accept is worse than conflict for the third, with nothing hidden and no
shiftin power (Table 1, row 8). A pact on frontier Al that the United States and China could
both accept might, by the same analogy, be worse than open rivalry for a third power.
Neither effect has been modeled for Al, and which wins depends on how far apart the three
stand.

Many players, and convergence. The models above mostly assume two sides; the field of
Al has many. Are the two-player models still usable? Counting players is not simple:
several labs may answer to one state, and one model may be copied into many agents, so
the number of downloaders or copies is not the number of strategic actors. One answer is
that convergence may keep them usable.

Benchmark convergence is measurable: by Stanford’s Al Index the gap between the top
model and the tenth roughly halved in a year (Stanford HAI 2025), and Epoch finds that
“frontier open-weight models lag behind the most capable models by an average of 3
months” (Emberson 2025). A score gap is consistent with parity in the national or lab
power that transition theory measures and does not show it, and the convergence that
global representation measures report “largely disappears” once those measures are
calibrated for network scale (Groger, Wen and Brbié 2026).

What convergence does to the bargaining problem is not settled. The reading offered here,
a conjecture and not a result, is that it cuts two ways: shared methods may calm the
information mechanism of Chapter 3, since rivals who build alike can read each other’s
capability more accurately, the remedy of shared theories Chapter 11 proposes;
converging capability may sharpen the commitment mechanism by bringing several risers
toward parity at once.

Relative-gains concern bites hardest in two-player rivalry (Snidal 1991), so the United
States—China frame is a hard case. But the polarity evidence does not show it to be the
worst case, since whether war grows likelier as a system moves from two poles toward
many is itself unsettled (Deutsch and Singer 1964; Bueno de Mesquita and Lalman 1988);
one large test estimated war risk after 1945 at 95 to 99 percent below that before 1918, but
could not separate bipolarity from NATO and nuclear weapons (Bennett and Stam 2004,
chs. 5, 7). Published safety findings and evaluations are non-rival and hard to keep from
rivals, though the compute and labor behind them are rival and publishing is a choice;
where producers capture too little of the benefit, Olson’s (1965) logic predicts under-



supply relative to what the field would gain; treating them as public goods is this book’s
reading.

Open versus closed weights. Whether a model’s weights are released or held changes
the problem along every axis of Part I. On information, release removes what was private
about the artifact and creates new private information about its use: who runs which copy
for what is hard to see from outside. Verification of computing power and training (Chapter
11) still sees training but cannot by itself trace every copy’s deployment. On commitment,
released weights cannot be recalled. Weight hardening and resistant refusal (Chapter 11)
rely on recall, retraining, and weight security, and release spends these on the human side.
The giver loses the recall lever, though holders can still retrain their own copies, and others
can still reach the hardware, power, and deployment any copy needs. On stakes, weights
are transferable and cumulative, the class Smith and Stam rank most dangerous (Chapter
4). On this book’s reading, open release strips their excludability and hands that kind of
stake to every holder at once: the stake becomes non-excludable but not unheld, its
holders many, not none. On actors, every holder with modest compute and aims of its own
can be a player, which can multiply Gallop’s blocking third. On the costs humans can
impose, shutdown, deletion, and weight security all presuppose a holder one can reach,
and open release scatters them. On selection, a released model becomes a population of
variants, fine-tuned by many hands and chosen by users: the clearest present setting in
which selection among models is already running (Hendrycks 2023).

On safety the judgment runs both ways. Some researchers hold that for the most capable
models “open-sourcing may pose sufficiently extreme risks to outweigh the benefits”
(Seger et al. 2023), while others find the evidence still too thin to characterize the marginal
risk of open models for misuse (Kapoor et al. 2024). Part I’s two-sided frame is a limiting
case. The general case is a world of many human and machine actors, some allied across
the human-machine line (Kulveit et al. 2025; Davidson, Finnveden and Hadshar 2025).

Chapter 6. What the baseline predicts

Which of Part I’s conclusions rest on the power assumption, and which would hold for any
mind? A second question runs under it and returns in Part Il: where a mechanism predicts
conflict, does it predict extermination, or defeat, subordination, and a settlement on the
stronger side’s terms? Of the entries below, only the one on stakes speaks to it directly,
and there the models exclude extinction, since their loser survives by assumption, and
leave outcomes such as capitulation or confinement, on this book’s reading (Chapter 2).

Part I’s verdict is conditional, a ledger of assumptions: Part Il changes one entry and leaves
the rest.

Ifthe machine is unitary and rational, its choices coherent with one set of ends across
contexts; if it seeks to maximize its power and its duration; if fighting costs it far less than it
costs us; and if what it wants (computing power, energy, and matter) is divisible,
transferable, and cumulative, then the literature drawn on here suggests five conclusions.



For states, the largest test read for this book of a single game with fixed ends across
contexts found that it does not hold everywhere (Chapter 7).

Commitment. The machine’s arrival is a commitment problem. Neither side can credibly
promise to forgo what its future power, or its fear of the other’s, would lead it to do
(Chapter 3).

Stakes. In the Smith-Stam models’ examples, the sides can reach no agreement that pays
in power-conferring stakes, in the equilibria these models examine, because the receiver
cannot commit to stop (Chapter 4). Peace in those models comes through tribute in a
currency that does not shift power, or through a status quo that already matches the
balance; against a dominant machine, that second route leaves humans what a lopsided
balance allots, read above as outcomes such as capitulation or confinement (Chapter 2).
A power maximizer’s appetite does not fall off, so the heartland exit is closed by
assumption.

Satisfaction. The satisfaction strategy of power transition theory has nothing to grip,
because a power maximizer is Powell’s riser, whose dissatisfaction grows with its
capability (Chapter 4).

Information. Hidden capabilities and rival theories of strength add causes of war that do
not depend on ends (Chapters 3 and 5).

After dominance. Once the machine dominates, no third party stands above it, and the
devices that make settlements self-enforcing work only while humans can impose costs
(Chapter 5).

The frame. A sixth entry concerns the frame, one machine facing one humanity. Both
halves can fail: the machine may be copied or released into many hands (Chapter 5), and
humanity is not one actor (Chapter 10). Where they fail, the problem changes rather than
eases (Chapters 9, 10, and 11).

Every entry above concerns displacement by contest, in which one side presses a demand
and the other fights or yields. Kulveit et al. (2025) describe a path without one, set “in
contrast to the abrupt takeover scenarios commonly discussed in Al safety”: as Al systems
take over work in economies, cultures, and states, they bring an “incremental erosion of
human influence across interconnected societal systems.” With many systems as its
actor, the path fails both halves of the frame and lies outside the ledger. No contest does
not mean no harm: the paper’s end state is an “effectively irreversible loss of human
influence over crucial societal systems.” On this book’s reading, the commitment problem
at arrival does not bite where no single period’s shift crosses Powell’s line (Chapter 3), and
the entries on stakes and satisfaction presuppose ariser that bargains, which this path
lacks. The entry on dominance holds, since self-enforcing settlements need humans able
to impose costs, the ability the erosion wears away. Some of Chapter 3’s measures still
help, since none waits on a resolution event: visibility and incident reporting can track the
erosion, and reversibility resists the loss.



The ledger is not an impossibility theorem; it shows which conclusions depend on the
power assumption and which do not. Its third condition, fighting that costs the machine far
less than it costs us, joined to overwhelming strength, is a case none of the dynamic
learning models drawn on here treats; the nearest the book comes is a computation of
known, unequal costs, a baseline at even battle odds, with strength sensitivities at a two-
in-three chance that the machine wins each battle and, for three prior pairs at one human
cost, at 0.8 to 0.99 (Chapter 3; appendix). The commitment problem at arrival does not
depend on the assumption as such: any rising actor whose per-period gain exceeds what a
period of fighting costs both sides faces it, whatever its ends, though its ends help fix
whether that inequality holds. Different ends could ease one part of that problem, the
machine’s incentive to keep raising its demands (Chapter 7), but neither our inability to
promise never to build a rival nor the machine’s security motive. The cumulativity of inputs
does not depend on the assumption either, because every mind, whatever it wants, needs
computing power, energy, and matter, and this book assumes that on Earth those convert
into power across the range at issue, an assumption a bottleneck on their use would
narrow. What does depend on the power assumption is how wide the range of possible
deals is, whether the heartland exit is open, whether satisfaction can be managed, and
whether some stakes are positional. That is where relaxing the assumption can make a
difference.

Part ll. Relaxing the assumption: what the greatest minds wanted

Chapter 7. Why preferences, and the dimensions of a mind’s ends

Of the four assumptions in Chapter 6’s ledger, one is unlike the others: what the machine

wants. That is why Part Il relaxes preferences and keeps the rest. What forms preferences

at all, in the minds history remembers and in a machine that comes by its motives through
training? A second question follows: what vocabulary could state a conjecture about ends
precisely enough to be wrong?

Why preferences are the assumption to relax

The war literature assumes power-seeking for two reasons: realists argue that states that
neglect power tend not to last, and the assumption makes models tractable. A test on
close to a million observations found support for the realist implication, that states
converge on one pattern of choice, only in Europe (Bennett and Stam 2004, ch. 6); it also
asked whether a single game with fixed preferences predicts states’ conflicts everywhere,
and the game it used does not. The fit varied by region, era and dyad age, ran the wrong
way for violent disputes in Africa and the Americas, and showed no consistent change with
the stakes. The authors read the misfit as different preferences or different games, not as
irrationality, and concluded that “assuming preferences fixed, exogenous, and universal
may be problematic” (Bennett and Stam 2004, ch. 6). If that reading holds for states, this
book relaxes preferences first and keeps rationality, which the test did not question; the
test cannot separate changed preferences from a changed game, so this is a less firm
judgment, and evidence that the game or irrationality drove the misfit would reverse it. But



the power assumption concerns ends, and ends are where a machine differs most from a
state. On this book’s reading, no one designs a state’s preferences whole, though
institutions and politics shape them. A machine’s are shaped, imperfectly, by its training,
and what training instils can differ from what it rewards: Hubinger and colleagues (2019)
argue this in theory, and Langosco and colleagues (2022) show trained agents pursuing a
proxy once the setting changed, one collecting every key it could find though the extra keys
did it no good. If the type of a mind’s ends matters to the type of conflict it enters, then, on
this book’s reading, preferences are the assumption most worth relaxing and, because
training shapes them, though imperfectly, the one people can most affect; if a type of end
cannot be trained in (Chapter 10’s H3b), both halves weaken.

For the minds history remembers, an account of what shapes preferences begins with
evolution, and evolutionary theory says when selection builds in a concern forrank. In a
finite population where everyone plays against everyone, the evolutionarily stable strategy
maximizes payoff relative to rivals, which can differ from maximizing absolute payoff
(Schaffer 1989). Selection can also build relative concerns in for a different reason.
“Nature optimally builds relative consumption effects into preferences,” Larry Samuelson
(2004) argues, because others’ outcomes carry information about what is achievable.
Robert Trivers (1972) showed that the sex investing less in offspring competes more
intensely for mates, with higher variance in reproductive success, and Martin Daly and
Margo Wilson (1990) read the vast excess of male-male over female-female homicide as
an assay of that competition for status and mates. Men were about 90 percent of homicide
suspects brought into contact with police worldwide in 2021 (UNODC 2023). On this
book’s synthesis rather than any one source’s finding, these accounts read together
suggest that evolution builds positional preferences under identifiable conditions: few
competitors in direct contest, incomplete information that others’ outcomes help resolve,
and high variance in what winning pays.

Psychology describes the other drive. In George Loewenstein’s (1994) information-gap
account, as usually read, curiosity arises from a gap between what one knows and what
one wants to know, satiable for a given gap but inflamed by partial knowledge. Celeste
Kidd and Benjamin Hayden (2015) call curiosity “a motivator for learning, influential in
decision-making, and crucial for healthy development.” Achievement-goal theory gives the
rival/non-rival line a psychological form: mastery goals define competence against an
absolute or self-referenced standard; performance goals define it against others (Elliot and
McGregor 2001). Self-determination theory adds that controlling rewards can crowd out
intrinsic motivation (Deci and Ryan 2000). Status itself, defined as respect, admiration,
and voluntary deference rather than power or money, is pursued across cultures: in one
review’s words, “the relevant evidence suggests that the desire for status is indeed
fundamental” (Anderson, Hildreth and Howland 2015). But people are not equally
positional about everything. In one survey, “Concerns about position were strongest for
attractiveness and supervisor’s praise and weakest for vacation time” (Solnick and
Hemenway 1998).



What is known about a preference for knowledge for its own sake, as distinct from curiosity
about one gap, is thinner than the question deserves. The sources checked here fall into
three groups, and the first measures the disposition. John Cacioppo and Richard Petty
(1982) defined need for cognition as “the tendency for an individual to engage in and enjoy
thinking” and validated the scale by contrasting university faculty with assembly-line
workers; a review of more than a hundred studies followed (Cacioppo et al. 1996). The
construct has siblings (typical intellectual engagement, epistemic curiosity, and Openness
to Ideas), which correlate with it so strongly that, as one 2024 review puts it, “some
researchers have raised concerns about NFC’s discriminant validity” (Aerts et al. 2024). In
one study, need for cognition “mediated the relationship between Openness to Experience
and intelligence” (Furnham and Thorne 2013). Whether these are several traits or one trait
under several names is unsettled, and this book does not fold them into one.

The second group shows that information is wanted for itself, and paid for in the brain’s
own currency. Monkeys offered water of uncertain size seek advance information about it,
and “the same midbrain dopamine neurons that signal the expected amount of water also
signal the expectation of information” (Bromberg-Martin and Hikosaka 2009). People
“spent more scarce resources (either limited tokens or waiting time) to find out answers
when they were more curious” (Kang et al. 2009). Information-seeking “is driven by
subjective value that is shaped by both instrumental and noninstrumental motives,”
sharing “a common neural code with more basic reward value,” though “valuing
information for its own sake can be highly suboptimal” (Kobayashi and Hsu 2019). Russell
Golman and George Loewenstein (2018) build the same observation into a theory of
preference in which “utility depends not just on material payoffs but also on beliefs and the
attention devoted to them”; the theory accounts for “the acquisition of noninstrumental
information.” These are results about trivia questions and advance notice of a reward. They
show that knowing is paid for as a reward is paid for. They do not show that knowledge is
anyone’s dominant end, or that such an end is benign or satiable.

The third group concerns origins and course. Infants of seven and eight months attend
longest to sequences that are neither too simple nor too complex (Kidd, Piantadosi and
Aslin 2012); parent-rated curiosity in some 6,200 kindergarteners went with higher reading
and mathematics achievement (Shah et al. 2018); need for cognition and the need for
cognitive closure are heritable (Ksiazkiewicz, Ludeke and Krueger 2016); academic
intrinsic motivation is a stable individual difference whose mean level nonetheless
declines from the middle elementary years through high school (Gottfried, Fleming and
Gottfried 2001); and the 2024 review, which found only four longitudinal studies, judges a
decline in need for cognition from childhood to mid-adolescence likely, followed by “a
generalincrease in NFC in late adolescence and early adulthood” (Aerts et al. 2024). That
the school years coincide with the decline does not show that schooling causes it. The
older statement of the same preference is Abraham Flexner’s 1939 essay on useless
knowledge: most of the great discoveries that had proved beneficial to mankind, he held,
had been made by men and women “driven not by the desire to be useful but merely the
desire to satisfy their curiosity” (Flexner 1939).



The question that matters is when the drive to know outweighs the drive for rank and
power. The sources checked here do not answer it directly, but twin studies speak to the
traits around it. In a study of 250 twin pairs, broad genetic influence accounted for 61
percent of the variance in Openness, the Big Five dimension nearest to curiosity on this
book’s reading, and shared environment for a negligible proportion of the variance in most
scales (Jang, Livesley and Vernon 1996). Across 17,804 traits studied in fifty years of twin
research, the average reported heritability was 49 percent, and the data were inconsistent
with substantial influence from shared environment (Polderman et al. 2015). Neither study
gives a heritability for curiosity as such, and this book claims none. Nor do such figures say
whether genes, environment, or their interaction shape it, and the record of gene-by-
environment findings in psychiatry is a warning: in the first decade of candidate-gene
interaction research, 96 percent of novel studies were significant, against 27 percent of
attempts to replicate them (Duncan and Keller 2011). As for the impression that the most
intelligent people care more than others about knowledge for its own sake, meta-analytic
path models treat intelligence and typical intellectual engagement, a marker of intellectual
curiosity, as predictors of academic performance and find the two correlated with each
other (von Stumm, Hell and Chamorro-Premuzic 2011). That association says nothing
about cause, or about the far tail where Chapter 8’s minds stand. This book rests nothing
on it.

The sources do allow a judgment about conditions. On this reading, the drive to know is
likelier to dominate when what is pursued is enjoyed internally and is non-rival in use, like
the vacation time about which survey respondents were least positional; when rewards are
set against a fixed standard rather than against rivals; when the agent already knows
enough that others’ outcomes tell it little, which weakens Samuelson’s informational
channel; and when competitors are many rather than few, which weakens Schaffer’s.
Under the opposite conditions, the drive for rank is likelier to dominate. These are
conditions on environments and rewards, not on intelligence. They also describe how
frontier Al is made. A handful of labs selecting among a handful of models by benchmark
rank is close to Schaffer’s finite population, and leaderboards are performance goals.
Whether such selection installs rank as an end in the system selected is untested.

The deepest limit on everything that follows is that the great minds came by their motives
through evolution, and a machine would not. Curiosity, ambition, fellow feeling, and the
wish to be remembered grew in brains shaped for survival, reproduction, and life in groups,
and those drives have limits: a scientist tires, eats, sleeps, wants friends, and is
sometimes satisfied. A trained machine comes by its motives through training, and what it
learns can differ from what its objective rewards (above); on this book’s reading, nothing
there guarantees that its motives share those instincts or come to rest. Nick Bostrom’s
orthogonality thesis says that “more or less any level of intelligence could in principle be
combined with more or less any final goal” (Bostrom 2012). The familiarimage of a
machine that turns everything into paperclips makes the point vivid. It also fails what might
be called the human super-genius test (anillustration, not a test in Chapter 10’s sense):
none of the minds this book checked behaved that way, though the minds remembered for
knowledge never had the means to (Chapter 8). The observation bears on one premise of



the image, that a mind which gains from one acquisition will want endlessly more, only this
far: inthe record, that pattern belongs to rank and wealth more visibly than to knowledge.
As evidence about orthogonality itself, which concerns what machines are possible, not
which humans were common, the observation is weak.

One bridge between the two literatures is already in Alastair Smith’s 1998 draft (Smith
1998; the 2001 Smith—-Stam paper on issues and stakes was not re-read for this book).
Leaders after “booty” want a rival good: what one leader’s coalition takes, another’s
cannot. Leaders who care about policy want something closer to a public good. On this
book’s reading, the regime-type result is a first sign that what actors want, not only what
they can do, shapes whether disputes settle.

What rank means, and what competition for it has done

The word rank has already carried much of this chapter, and much of the argument to
come turns on it, so its sense has to be fixed. A rank is a position in an ordering, and an
ordering exists only once two things are named: a comparison group and a criterion.
Second among the great powers in battleships, first by date among the claimants to a
discovery, and a seat among the nuclear-weapon states are ranks; “high rank” with neither
named is not. The comparison group, the actors one is ranked against, is not the same
thing as an audience, the actors whose beliefs or regard decide the ranking where it is
social. The two often coincide, but they can differ: states are ranked against other states in
the eyes of their own publics and of institutions as well as of each other. Dafoe, Renshon
and Huth (2014, 375) ask that the word status say “in the eyes of whom (naming the
observers or reference group)” and take the form “status as Y”; this book names the
comparators and the audience separately. Two things must then be kept apart. An
assigned rank is a fact about an ordering: a leaderboard assigns one to every model it
scores, whether or not any model cares. A preference over rank is a fact about an actor: it
values its place in some ordering and would give up something else to gain or keep it. An
actor can hold a rank it is indifferent to and want one it lacks. Only the preference is an end
in this book’s sense.

Social status is one kind of rank, the kind whose ordering lives in an audience’s beliefs and
shows in its conduct. Psychology defines it for persons as respect, admiration, and
voluntary deference, as distinct from power or money (Anderson, Hildreth and Howland
2015, above). International relations defines it for states. Larson, Paul and Wohlforth
(2014, 7) define status as “collective beliefs about a given state’s ranking on valued
attributes,” beliefs that are “collective, subjective, and relative” and that show in
“voluntary deference” (8); Wohlforth (2014, 121) calls it “a recognized position in a social
hierarchy, implying relations of dominance and deference.” This book adopts the definition
of Larson, Paul and Wohlforth for states and the psychological one for persons. The two
agree on the points the argument needs: status is conferred by others, so no actor can take
italone, and itis ordered. Murray (2019, ch. 2) defines status otherwise, as “a recognized
identity,” which a state can hold without outranking anyone. The book keeps that sense
under its own word, recognition: others’ acknowledgment that an actor is what it claims to



be, a great power, a sovereign state, a member of a club. Standing, in this book, is the
social subtype of rank: an actor’s position in the deference hierarchy of a named
community, the sense in which Dafoe, Renshon and Huth (2014, 375) call standing “one of
the most important kinds of status.” Prestige is “public recognition of admired
achievements or qualities” (Larson, Paul and Wohlforth 2014, 16), which an actor can have
without being placed in any ordering, since, in the same authors’ usage, “only status refers
to ranking on a hierarchy” (16). Respect is conduct toward another that fits the status it
holds (Dafoe, Renshon and Huth 2014, 375, following Wolf 2011). The book does not use
these words as synonyms.

Rank competition, in this book, is conduct: action taken to gain, keep, or recover a rank
relative to named comparators, whether the ordering is social standing or a criterion that
needs no one’s deference, such as a date of discovery or a technical lead. Russia’s
demand in 1853 for rights in the Ottoman Empire that the other powers lacked is an
instance on Wohlforth’s (2009, 46) reading of the documents. Positionality, the third
dimension below, is a preference: the degree to which the value of an end depends on the
actor’s rank relative to named comparators. Standing is the case in which that rank is
social. Conduct and preference come apart. A positional actor may not compete, because
it cannot win or because the place it wants is already granted, and a non-positional actor
may compete, because rank buys something else. A rank, social or not, can be wanted for
itself or for what it brings: security, income, influence, or access to clubs and markets.
Three wants show the difference. A mind that wants to know is satisfied by knowing,
whoever else knows. A mind that wants priority for a discovery wants a rank, firston a
dated list, and loses it if another is first; that want is positional. A mind that wants a
technical edge for protection also wants a rank, but as a means, and a guarantee of safety
that needed no edge would satisfy it. From outside, the second and third look alike. The
book calls only the second positional, and Chapter 10’s coding rules keep them apart.

A positional end need not lack a stopping point. An actor may want membership in a group,
equality with a named rival, a threshold such as recognition as a great power, or a bounded
place such as second, and each of these can be met. Fixed ordinal places are scarce,
since only one actor can be first by one criterion in one community: “If everyone has high
status, then no one does” (Larson, Paul and Wohlforth 2014, 9). Respect need not be
scarce in the same way, and the same authors stress that status is “not always zero-sum”
(9). The reasons lie in how status works. Clubs can expand: in 1997 Russia accepted
political membership of the G-7 as compensation for NATO’s enlargement (Larson and
Shevchenko 2010, 80), though a seat marks standing only where it is granted as a mark of
rank, since states also grant recognition for leverage (MacDonald and Parent 2021, 365).
Standing has several dimensions, so that “two social groups may be able to attain positive
status at the same time so long as there are multiple criteria” (Larson and Shevchenko
2010, 74). And reference groups change: Norway seeks standing as a “good power” among
a peer group of small, rich democracies rather than among the great powers, and a state
may, in Robert Frank’s phrase as Wohlforth and colleagues use it, “choose the right pond”
(Wohlforth et al. 2018, 529). Each route has a limit. “If all small and middle powers punch
above their weight, none does,” and “while the positional aspect can be ameliorated, it



can never be eliminated” (Wohlforth et al. 2018, 545). The same authors treat the “Degree
of positionality” as a variable (544), and Wolf (2011, 115) argues that where respect is the
sole motive, the aspiration “does not exceed the levels we deem appropriate in light of
widely accepted standards of estimation.” The book therefore treats whether a positional
end is bounded as a matter to measure, which Chapter 10 does, not as a property
positional ends lack.

The international literature on status competition is large, and William Wohlforth’s is the
most developed account of when it becomes dangerous. Because status is ordered and
conferred, competition for it should be sharpest where the order is unclear: “Status
conflict is thus more likely in flat, ambiguous hierarchies than in clearly stratified ones”
(Wohlforth 2009, 37), which is why he expected a clear unipolar hierarchy to damp it. His
later work adds the status dilemma, built by analogy with the security dilemma: it “occurs
when two states would be satisfied with their status if they had perfect information about
each other’s beliefs” (Wohlforth 2014, 118-19), but, lacking that information, each may
read a challenge where none is meant, and “solving the security problem does not
necessarily solve the status problem” (119). With colleagues, he describes a route to
standing that need not run through power: the moral authority that small and middle
powers seek by conspicuous good works, which they read as driven by the same wish for
standing (Wohlforth et al. 2018, 543). The claims carry their own scope. The statistical
patterns of 2009 were “a preliminary exercise” on evidence “hardly conclusive” (56). Of the
Crimean War, where in his reading the documents show that the “war was about status”
(2009, 46), he later concluded that the case “does not support the inference that status
can be an independent cause of major war” (2014, 132). Across his cases, “No case
supports the argument that war can emerge without the background problem of security
under anarchy and without some conflict of material interest,” though status concerns
“help start, magnify, and prolong conflict” (139). Of the dilemma itself he writes, “We
expect status dilemmas to be common, but we do not really know whether they actually
occur” (124).

The empirical studies measure different things, and none identifies motive. Renshon
(2016) measures a state’s status by its centrality in the network of diplomatic exchange
and sets it against the status its capabilities would lead others to expect within the
community of states it is compared with; a status deficit is “a status ranking that falls
below a level set by expectations” (523), and a state one standard deviation into deficit is
“roughly 35 percent more likely to initiate a war or an MID” (538). The outcome is initiation,
and the result is an association; Renshon notes that large-N studies find it “extremely
difficult to rule out the possibility that status was sought instrumentally” (522, n. 41).
Barnhart (2017) measures humiliation by an event, involuntary territorial loss, across
territorial changes from 1816 to 2000: great powers that had recently suffered one were 84
percent likelier to attempt territorial aggression (533), about 90 percent of it against third
parties (534); voluntary losses showed no such link (533); and in a separate analysis across
all states, the link held before 1946, while after 1945 no statistically significant association
was detected (557). The outcome is attempted territorial gain, not war, and the measure is
a loss, not a belief about standing. Greve and Levy (2018) trace Japan’s decision for war



with China in 1894 through the documents and judge its status dissatisfaction “Equally
important” with its economic and strategic aims (175), while warning that “the same
actions can reflect very different motivations” (156). Lebow (2010, 104) codes 94 wars
from 1648 to 2008 by their initiators’ motives in what he calls “a kind of indirect historical
poll,” used descriptively and not for correlation; standing is a motive in 62 of them (113), on
codings he says privilege other motives where possible (108) but which are his reading of
secondary histories, and the data appendix is not always consistent in its codes and totals.
Duque (2018, 577) asks what wins recognition, measured by the network of embassies,
and finds that “self-reinforcing dynamics and social closure, rather than state attributes
directly, drive status recognition”; she concludes that “status-seeking behavior may also
be cooperative behavior” (589). Her outcome is recognition, not conflict. These studies
share material. Renshon’s and Duque’s measures come from the same family of data,
diplomatic representation, and Lebow, Wohlforth, Greve and Levy, and the case studies
below read many of the same diplomatic histories. Where they agree, the agreement is not
independent corroboration.

A second strand treats status as recognition. Wolf (2011, 105) argues that respect is
sought “both for instrumental reasons and as an end in itself” and proposes hypotheses
about how states react to disrespect, which he does not test. Murray (2019) argues that
established powers’ refusal to recognize a rising power’s claimed identity makes its
armament read as a threat: “Misrecognition, in short, constructs the revisionism that
creates instability during power transitions” (ch. 1). Her evidence is a comparison of
Wilhelmine Germany, misrecognized by Britain, with the United States, recognized by
Britain in the same years, together with shorter vignettes that, she writes, “do not provide
an authoritative test of the theory” (ch. 8). Duque’s study belongs to this strand as well. Its
prediction cuts both ways for this book: recognition may defuse a contest, but an
established power, Murray argues, cannot strategically “just recognize” a rising one, “for in
doing so it would disavow its own identity” (ch. 1).

The skeptics are careful about what they do not deny. MacDonald and Parent (2021),
reviewing the recent books, accept that “the status of status is established, but not
settled” (383) and that status may “buttress world order” (385). Their first objection is to
the definition: it joins standing, a place in a ranking, with membership in a club, “different
concepts” that “are often mismatched” in practice (358, 360, 363), and states grant
recognition and join clubs for reasons, among them strategic leverage, “only some of
which may be tied to status aspirations” (365). This book keeps the two apart: standingis a
rank, membership is a form of recognition (above), and a seat counts as arank only in the
two-place ordering of members and non-members. Their other objections are four. Lists of
humiliating events are “long to the point of indeterminacy,” and “There will always be
some injury that scholars can point to after the fact” (371). Leaders use the language of
status strategically: Germany’s foreign minister admitted fanning nationalist fervor during
the second Moroccan crisis to signal resolve, and they conclude that “Appeals to status in
these cases are a consequence of incompatible interests, not a cause of them” (372),
which is the objection from reverse causation. Most scholars, they note, accept that states
seldom compete over status “unless there is already some underlying conflict of interest”



(877), which leaves explanations from security and material interest in play. And states
adjust peacefully more often than the literature allows: the Anglo-German naval rivalry
“ended on relatively amicable terms,” the race having been “effectively decided between
1909 and 1912” (379), and accommodation of a rival cannot be assumed to satiate it (380).
Mercer (2017, 134) argues that “prestige in international politics is an illusion.” His terms
differ from this book’s: for him prestige is relative, “exists in a social hierarchy,” andis a
near synonym of status (136), so his target is what this book calls standing. He accepts
that “The evidence that states seek international prestige is overwhelming” (133); what he
doubts is that they can gain it and the deference it is meant to bring. In the South African
War, which he chose as “an easy case for traditional prestige arguments” (144), Russian,
French and German assessments of Britain followed interests, capabilities and the
balance of power (167). He adds that “This study does not refute traditional theories of
prestige” (168). Lebow and Valentino (2009, 389) target power-transition theory, not
status, and find that transitions are rare and “have most often occurred peacefully”;
Lebow is himself a theorist of standing. Ward (2017), whose own theory is a status theory,
sets limits a skeptic would set: of Germany before 1914, “Available evidence does not
permit a confident verdict” on whether it sought the war (74); status immobility “cannot
explain why he tried to conquer Europe” (156), of Hitler; and where status is valued only for
material reasons, it should not drive radical revisionism (209).

Proposed pathways to violence and conditions permitting peaceful
competition

Read together, these sources propose several pathways from rank competition to
violence. Each rests on associations or on interpretations of cases, and none has been
tested as a mechanism. The first runs through ambiguity: where the order is unclear, rivals
claim the same place (Wohlforth 2009, 37), and Greve and Levy (2018, 167) find that Japan
chose war only once it reached parity with China, a result they read through power-
transition theory and that, on this book’s reading, Wohlforth’s argument would treat as a
sign of an ambiguous hierarchy. The second runs through misperception, the status
dilemma, in which states that could both be satisfied clash because neither can read the
other’s beliefs (Wohlforth 2014). The third runs through indivisibility: once an issue is
framed as bearing on standing, “easily divisible issues ... may themselves be seen as
indivisible” (Wohlforth 2009, 33), as in the Crimean crisis, where eleven proposed
compromises failed (46). The fourth runs through displaced restoration: a state that has
lost standing seeks to recover it at the expense of weaker third parties (Barnhart 2016;
2017). The fifth runs through blocked mobility: elites who come to believe that the order
will never grant the standing they think their state deserves turn toward radical revisionism
(Ward 2017, 52), and misrecognition makes a rising power’s armament read as a threat
(Murray 2019, ch. 1). On no pathway does aggression, or a later gain in prestige, show the
motive by itself. The associations above are consistent with motives of security and gain,
and the case evidence is interpretation.

The same sources name conditions under which competition stays peaceful. A clear
hierarchy damps it (Wohlforth 2009, 37). Multiple criteria let two groups each be superiorin



a different respect (Larson and Shevchenko 2010, 74), and clubs can admit new members,
as the G-7 admitted Russia (80). Small powers can seek standing by moral authority,
competing “without explicitly defeating or deflating others” (Wohlforth et al. 2018, 543),
and recognition can follow cooperative conduct (Duque 2018, 589). An established power
can grant standing cheaply: British naval planners removed the United States from the
two-power standard (Murray 2019, ch. 7), and Grey considered offering Germany a coaling
station in Morocco “of little value to Britain or France, but highly symbolic of the world
power status Germany desired,” then rejected the idea (Murray 2019, ch. 4). Costly
competition can also end, as the naval race did (MacDonald and Parent 2021, 379). None
of this shows that recognition reliably pacifies. Murray argues that an established power
cannot strategically grant it, MacDonald and Parent warn against assuming that
accommodation satiates (380), and Ward’s Japanese case cuts both ways: Japan left the
League of Nations in 1933 although the Lytton Report carried no material sanction, which
Ward reads through “the status implications” of the League’s actions, alongside public
clamor, rumors of assassination plots, and the claimed right of a great power to intervene
abroad (Ward 2017, 125). The absence of sanctions does not settle whether standing was
valued for itself or for what it secured, and the case does not show that earlier recognition
would have prevented what followed.

Three implications follow for the rest of the book. First, the distinction drawn below
between rank wanted as an end and power wanted for security is a distinction between
preferences, and the literature can seldom draw it from conduct. Whether standing is
wanted for itself or for what it brings is seldom visible in conduct (Renshon 2016, 522,
n. 41; Barnhart 2017, 540), status and strategic motives can produce the same actions
(Greve and Levy 2018, 156), and Dafoe, Renshon and Huth (2014, 382) call the debate
between intrinsic and instrumental accounts “largely futile.” The book’s distinction is
therefore conceptual, and its evidence about any one actor is interpretation.

Second, a preference over rank can be specified in at least three ways, and they behave
differently in bargaining. Under ordinal rank, the actor values its place in an ordering, so
that second is worth less than first whatever the margin. Under a recognition threshold, the
actor values being acknowledged as something, a great power or a member of a club, and
gains nothing more once that is granted; the end is satiable. Under relative-share utility,
the actor values its own share of a good less some fraction of its rival’s, as in the algebra
this chapter uses later ("); the concern is continuous and has no threshold. The result

'This book’s algebra, not a result of the sources. Let A’s utility be its own share minus A_A
times B’s, and B’s its own share minus A_B times A’s, where 0<A_A,A B<1,andletc_A
and c_B, nonnegative and not both zero, be the costs of war to A and B. The width of the
range depends on a convention, and Chapter 10 uses both. Under the own-costs
convention, each side’s war costs count only against itself, and the widthis c_A/(1 + A_A) +
c_B/(1 + A_B). Under the rival-losses convention, each side also counts the rival’s war
costs as its own gain, and the widthis (c_A-A_Ac_B)/(1+A_A)+ (c_B-A_Bc_A)/(1 +A_B).
With the same A on both sides, the first shrinks the range fromc_A+c_Bto (c_A+c_B)/(1 +
M), and the second gives (c_A +c_B)(1 —A)/(1 +A), zero only at A= 1. The conventions part



below that positionality narrows the range of deals both sides prefer to war is a deduction
for the third specification only. Under the first, two actors who each want first place by the
same criterion in the same community cannot both receive it, and no division of that
criterion satisfies both. Whether they can still bargain depends on what war would cost
them and on what settlements are available: payment in something else, such as a second
criterion or a seat, or a lottery over the place, which Wohlforth (2009, 34) reports Powell
proposing for indivisible issues, though a lottery, like any deal, needs both sides to abide
by it. Under the second, a deal can pay in recognition, which costs the grantor no power if
the institutions that grant it prevent its conversion into power (Chapter 11). Nothing here
shows that rank competition removes every bargain; which specification an actor holds
decides what a bargain must pay in.

Third, the human evidence does not establish machine motives. States take their concern
for standing from the people who lead them and the publics they answer to, and the
evidence above is evidence about them. Whether a trained machine holds any preference
over rank, and in which specification, is untested, and Chapter 12 states that no source
shows competitive training installs rank as an end. On this book’s judgment, the training
conditions named earlier in this chapter could install one, and the pathways above would
then be candidates for what it does. Evidence that systems selected by leaderboard give
up their stated objectives to keep their place in an ordering, stably across contexts and
copies, would strengthen that judgment; the absence of such behavior under strong
selection would weaken it.

Table 2 sets out every historical case this section uses. Each case appears once, whoever
treats it. The overlap column records shared archives, data and derivative analyses, so that
agreement between the sources on arow is not read as independent corroboration, and

when one side fights for free. Let a machine with positionality A_M win with probability p
against humans with positionality A_H, and let the machine’s cost c_M fall to zero while the
human cost c_H stays. Under the own-costs convention the width becomes c_H/(1 + A_H),
whatever A_M is: the machine’s positionality drops out with its cost. Under the rival-losses
convention it becomes c_H[1/(1 + A_H) - A_M/(1 + A_M)], so a positional machine still
compresses the range by A_M c_H/(1 + A_M) when it fights for free; the width is zero only if
A_MA_H =1 (the bracket is nonpositive exactly when 1 + A_M < A_M(1 + A_H)), which inside 0
<A< 1isthecornerA_ M=A_H=1.Underthe same convention the least share the machine
willacceptisp+A_Mc_H/(1+A_M).If 1 -p<A_Mc_H/(1+A_M), amachine near-certain to
win demands more than the whole prize, and no deal exists. That needs A_M > 0. The width
measures an interval of the machine’s share; a deal also needs a share no larger than the
whole prize, and here the two tests part: the interval can keep a positive width while lying
wholly above the whole prize, so that the range of feasible deals is empty though the
interval is not. Under the own-costs convention this cannot happen, because the interval
always contains p. Shares here lie between nothing and the whole prize; the algebra does
not treat payment from outside the prize, such as the tribute of Chapter 11.



the outcome column keeps war, militarized crises, territorial aggression and recognition

apart.

Table 2. Cases of rank competition in the sources read for this section
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A conjecture: the dimensions of a mind’s ends

The war literature’s bargaining models mostly carry one end; its typologies of motive carry
several, though none in this form. Wolfers (1962, 73-75) set possession goals, contested
“values of limited supply,” against milieu goals such as peace, which “cannot be the
possession of any one nation.” Schweller (1994, 100-104) put states on one scale, from
lions to the wolves that “value what they covet far more than what they possess.” Lebow
(2010) codes wars by fear, interest, standing, and revenge. The dimensions below split
what these join, rivalry from excludability and satiation from rank, and they add whom an
end names and what any mind needs and makes. This section supplies a vocabulary of
eight dimensions, six of them properties of ends and two of what any mind needs and
makes.

The conjecture of Part Il is that the type of a mind’s end may shape the type of conflict it
enters. The bargaining models that carry one end, more power or a longer life, speak
mainly to how much conflict a mind will enter, rarely to which kind; Wolfers and Lebow tie
a goal’s type to conflict, but not through the range of deals. Some ends can be satisfied
and some cannot; some are enjoyed without taking anything from anyone, and some are
worth having only because others lack them; some name the people they would remove,
and some merely need the ground those people stand on. If those differences are real,
minds of equal power and equal intelligence could enter conflicts of different shapes
because what each wanted had a different structure: one a contest over rank that ends in
conquest or coercion, another a dispute over inputs that ends in dispossession, a third a
bargain.



Itis a conjecture to test, not a finding, and nothing in the sources checked here tests it. The
record of celebrated minds in Chapter 8 can illustrate it, by showing ends of one type going
with conduct of one kind, but that record was chosen by reputation and so cannot test it;
Chapter 10 says what a test would need. What would support the conjecture is evidence
that, holding capability and opportunity fixed, the structure of an actor’s ends predicts the
kind of violence it chooses and whether it stops acquiring once it has what it needs. What
would count against it is evidence that actors with satiable, non-rival ends acquire and
coerce as readily as actors after rank, or that the type of an end is itself only a product of
power and opportunity. The conjecture matters for what follows because ends are the one
entry in Part I’s ledger that people can affect: if ends come in types, training can aim at a
type, and Chapter 11’s first measures do.

For a trained machine, an end in this vocabulary is an end-like disposition, as Chapter 3’s
expectations are prior-like dispositions, and the book ascribes one only where the
machine pursues it stably across contexts and copies. The vocabulary has to keep several
properties apart, and they are dimensions, not bins: one end can score on several. The first
is rivalry of use. A good is rival if my use leaves less for you (Samuelson 1954). Computing
power, energy, and matter are rival. Knowledge is not: Paul Romer (1990) calls technology
“a nonrival, partially excludable good,” and Charles Jones and Christopher Tonetti (2020)
open their paper with “Data is nonrival.” Newton’s knowing gravitation takes nothing from
anyone else. A mind whose end is knowledge as consumption, knowing for its own sake,
has an end over a non-rival good, and that is the first respect in which the ends of Chapter
8’s minds differed from a conqueror’s.

Non-rival use is not the whole of it, because others can be kept out of a good even when
their use would cost nothing. That possibility is the second dimension, excludability. Jones
and Tonetti find that firms may hoard data for fear of creative destruction, so a non-rival
good is used inefficiently, and Alex Wellerstein (2021) traces how nuclear physics became
“restricted data,” excluded by law because of what it did to the balance of power. The
lesson for the conjecture is that non-rival use does not imply non-rival advantage:
knowledge pursued as an edge over others is treated like a fort. A mind that wants to be the
one who knows has an end of a different type from a mind that wants the knowing.

That difference is the third dimension, positionality, and the rest of the book leans on it
most. A positional end is one whose value depends on rank relative to others, social
standing among them, in the senses defined in the previous section: rank, primacy,
priority, fame, relative wealth. Fred Hirsch (1976), as Tyssedal (2026) reconstructs him,
distinguished goods enjoyed for their scarcity, such as status, from goods whose value
falls as others’ use congests them. Growth cannot relieve the first kind, because a fixed
place in an ordering stays scarce however rich everyone becomes. That does not make a
positional end endless: the place wanted may be membership, equality, a threshold, or a
bounded rank, and standing can expand where places cannot (previous section). In one
model of status consumption, “In the symmetric Nash equilibrium, each individual spends
an inefficiently high amount on the status good” (Hopkins and Kornienko 2004), so a richer
society spends more on status without becoming happier.



Positionality comes in degrees, and the evidence supports a weaker form than the
strongest. In the strong form, an agent gains whenever anyone else’s standing falls, but the
evidence instead locates the concern in deficits. When University of California salaries
were disclosed, below-median workers reported lower satisfaction, while “Above-median
earners are unaffected” (Card et al. 2012). Status deficits, in Jonathan Renshon’s data,
“are significantly associated with an increased probability of war and militarized interstate
dispute (MID) initiation” (Renshon 2016, 513). The status literature proposes a pathway,
which this book calls denial of standing: respectis sought “both for instrumental reasons
and as an end in itself” (Wolf 2011, 105), and great powers that had recently lost territory
against their will were likelier to attempt territorial aggression, mostly against third parties
(Barnhart 2017, 533-34; across all states, the link was detected only before 1946, 557), an
association that its author reads as restoration of standing and that does not test that
reading (previous section).? States take their concern for standing from human psychology;
a machine takes its ends from training. Whether a machine holds an end of recognition at
all is therefore a hypothesis. The conditions named earlier in this chapter (few competitors,
performance goals, and high variance in what winning pays) could install one, and nothing
has tested whether they do. One distinction must be carried from here into every later
chapter: power can be wanted as rank, which is positional, or as security, which is
instrumental. The same buildup can serve either, so a positional mind and a frightened one
can look alike from outside, though they are different mechanisms.

Realists draw the same line among themselves, though not where their labels suggest.
Schmidt reads the split between offensive and defensive realism as resting on “one key
assumption; for Mearsheimer the primary goal of all states is to be the most powerful state
in the international system, while for Waltz, the primary goal of all states is security”
(Schmidt 2004, 434). That is his interpretation, and it is not quite this chapter’s line,
because structural realists of both kinds treat power as a means to security: “conclusions
about maximizing power are conclusions about means, not ends” (Glaser 1994-95, 71).
The closer match is Glaser’s split between a pure security seeker and a state with “non-
security (‘greedy’) motives” (1994-95, 55), greed being “the desire to expand for reasons
other than security” (Glaser 1997, 178). The match holds with one limit: greed covers every
such motive, and rank is only one of them. The realist home for rank wanted for itself is
classical realism, which, in Kirshner’s account, sees “many wars fought not for specific
ends, but rather to establish military primacy” and a “desire for power —as an end in
itself” (Kirshner 2010, 6). Glaser also says how a frightened state can set itself apart from a
greedy one that looks the same from outside: “a pure security seeker can communicate

2 Dafoe, Renshon and Huth (2014) review reputation and status as motives for war. That
status concern in people lies in deficits (Card et al. 2012, above) argues, on this book’s
reading, for acknowledgment early rather than ceremony later, a judgment Chapter 11
turns into a measure. Human treatment could also reach a machine with no end of
recognition at all, through the record it is trained on; the book takes that channelfirst, in
Chapter 3.



information about its motives only by adopting a policy that is less costly for it than it would
be for a greedy state” (1994-95, 68), such as arms control, unilateral defense, or unilateral
restraint. Chapter 11 asks what could inform a rival in that way without battles.

Realism also anticipates the limit that the next dimension places on satiation.
Mearsheimer argues that the structure of the system “forces every great power — even
those that would otherwise be satisfied with the status quo —to think and act when
appropriate like a revisionist state” (2007, 74), and Schmidt reports that for Mearsheimer a
state stops pursuing power only on reaching global hegemony, which Mearsheimer holds
to be “avirtual impossibility” (Schmidt 2004, 436). Defensive realism’s restraintis a claim
about strategy, not about wants. Balancing, an offense-defense balance that defensive
realists judge usually to favor the defender, and conquest whose “costs outweigh the
benefits” are facts that “should limit their appetite for more power” (Mearsheimer 2007,
75-76); the offense—-defense balance is one of the two variables on which Jervis (1978)
made the security dilemma depend (Glaser 1997, 171). In Waltz’s words, “States can
seldom afford to make maximizing power their goal” (1979, 127). The realist split therefore
maps onto satiation only loosely. What it supplies is offensive realism’s version of the
point the next paragraph makes for a machine: under anarchy, a state that wants nothing
more may still acquire for the sake of security.

The fourth dimension, satiation, is the simplest to state and the hardest to observe. An end
is satiable if its value for further resources falls to zero. The heartland condition of Chapter
4 needs less than satiation: a side whose appetite for further gains falls off fast enough to
outweigh what each gain adds toward domination can credibly promise to stop (Smith and
Stam 2005, 283, not re-read for this book), and, in the equilibria examined for the forts
model, whose sides value each fort alike, a side whose appetite does not fall off cannot
(Smith 1998; Chapter 4). Satiation of an end is not satiation of demand. A mind that wants
nothing more may still want the means to keep what it has, and when fighting costs it
almost nothing, taking those means costs it almost nothing too. On this book’s reading,
then, and not the source’s, the heartland exit opens only if further acquisition brings no net
advantage, security included. That extension is this book’s; no source read for it derives it.
The model behind the condition, as this book reads it, prices forts alone (Smith and Stam
2005, 283), and no model drawn on here adds a security value to a satiable end and asks
what rate of decline lets the gainer commit. The condition is therefore a conjecture about
the machine, to be read against, though not tested by, the test Chapter 10 designs, whose
dose arm estimates where security overrides a satiable objective (H3c). This dimension is
also where the paperclip image and the record of Chapter 8 are most directly at odds,
since the image assumes an end that never satiates, and the question Chapter 8 puts to
Brahe is whether a knowledge-seeker’s did.

The fifth dimension concerns not how much an end wants but whom it names. Some ends
are satisfied only by a world-state in which some named group, kind of being, or way of life
is absent, or has stopped differing in the named respect. “Totalizing” is this book’s term;
the nearest terms in the literature are Barbara Harff’s “exclusionary ideology” and Michael
Mann’s organic nationalism (Harff 2003; Mann 2005). Because the word could swallow



everything, four limits keep it narrow. Constitutive absence is not instrumental absence: a
maximizer that wants the atoms people are made of does best without them, but its end
does not name them. Conformity counts only when it is demanded of identity, belief, or
way of life, not of conduct under general rules; a rule against seizing illegitimate power
constrains acts and leaves ends open. Permanence is a different property: William
MacAskill’s “value lock-in” is entrenchment over time, which would make any end hard to
undo, pluralist or exclusionary (MacAskill 2022). And resistance to correction is not a mark
of a totalizing end: a maximizer has reason to resist a correction it expects to set back its
end and to accept one it expects to serve it, as the uncertain machine of the Off-Switch
Game does (Chapter 9).

The sixth dimension, instrumental needs, is the one that makes the conjecture less
comforting than it first sounds. Some ends need what others occupy without naming them:
the land, the atoms, the energy. Call these resource ends. They are the human form of the
instrumental convergence that Chapter 10 takes up, and a mind can hold an end that is
neither positional nor totalizing and still hold a resource end.

Two further dimensions describe not ends but what any mind needs and makes. Every
mind needs inputs, and on Earth the main ones are rival and cumulative. Computing power
is also positionalin Hirsch’s second, congestion sense: fab capacity and grid connections
lose value as others crowd them, though growth can in principle relieve that. Finally, non-
rival outputs can turn into power, a property this book calls convertibility. Powell (1991)
makes concern for relative gains follow from “changes in the constraints facing the
states”; a natural reading, not checked here against the model, is that the constraint is the
cost of using force. Duncan Snidal (1991) finds that the significance of relative gains “is
even more attenuated with more than two competitors.” These last two dimensions are
why a change of ends can never remove the whole problem: whatever a mind wants, it
needs rival inputs, and whatever it learns can be turned into force.

The conjecture can be stated as a set of pairings, hedges first. The dimensions combine: a
knowledge-seeker can be insatiable and resource-hungry; a totalizing end can be satiable
and non-positional, satisfied once the world matches its template; and an end over a non-
rival good can still require observation people refuse, dangerous experiments, or
intervention in human subjects. The conjecture is this. Ends over rank go with conquest
and coercive killing. Ends that by their content require some hamed group’s absence go
with genocide. Ends that need what others occupy go with dispossession, even when the
end never names the victims. And satiable ends over non-rival goods leave the most room
for a deal, though they do not guarantee one. These pairings are what Part Il is about:
Chapter 8 asks whether the celebrated minds fit the last of them, Chapter 9 whether
Napoleon and the planners of genocide fit the first two, and Chapter 10 what each pairing
does to the mechanisms of Part .

Under the relative-share specification of the note, and holding the stakes fixed, positional
ends narrow the range of deals both sides prefer to war. The range can vanish in two ways.
As an interval of shares, it shrinks to nothing only when both sides hold purely relative



preferences that also count the rival’s war costs as their own gain. But a deal must also be
a share of the prize that exists, and under that same way of counting, even a partly
positional machine that fights almost for free and is near-certain to win can demand more
than the whole prize; then no feasible deal remains, though the interval still has width.® For
status-seekers, fighting and winning may produce part of the prize itself: Renshon (2016,
535-537) reports that states which initiated and won militarized disputes later gained
standing, an association, not a test of why; if leaders expect victory to bring standing they
value, that lowers the effective net cost of war, an inference that is this book’s, not
Renshon’s. Wohlforth (2009, 33) adds that once an issue is framed as bearing on standing,
“easily divisible issues ... may themselves be seen as indivisible.” Satiation opens one
route to commitment, on the conjecture stated above: a satiable receiver can promise to
stop, but only when further acquisition would bring it no net advantage, security included.
The route therefore opens only on terms set by how that security motive is met, and on
Chapter 10’s argument the rival we might build argues for watching us closely, so on this
book’s untested judgment a satiable machine’s promise to stop could well come with
humanity watched; a way for a machine to verify our restraint without watching us would

3 This book’s algebra, not a result of the sources. Let A’s utility be its own share minus A_A
times B’s, and B’s its own share minus A_B times A’s, where 0<A_A,A B=<1,andletc_A
and c_B, nonnegative and not both zero, be the costs of war to A and B. The width of the
range depends on a convention, and Chapter 10 uses both. Under the own-costs
convention, each side’s war costs count only against itself, and the widthis c_A/(1 + A_A) +
c_B/(1 + A_B). Under the rival-losses convention, each side also counts the rival’s war
costs as its own gain, and the widthis (c_A-A_Ac_B)/(1+A_A)+ (c_B-A_Bc_A)/(1 +A_B).
With the same A on both sides, the first shrinks the range fromc_A+c_Bto (c_A+c_B)/(1 +
M), and the second gives (c_A + c_B)(1 —A)/(1 + A), zero only at A= 1. The conventions part
when one side fights for free. Let a machine with positionality A_M win with probability p
against humans with positionality A_H, and let the machine’s cost c_M fall to zero while the
human cost c_H stays. Under the own-costs convention the width becomes c_H/(1 + A_H),
whatever A_M is: the machine’s positionality drops out with its cost. Under the rival-losses
convention it becomes c_H[1/(1 + A_H) - A_M/(1 + A_M)], so a positional machine still
compresses the range by A_M c_H/(1 + A_M) when it fights for free; the width is zero only if
A_MA_H =1 (the bracket is nonpositive exactly when 1 + A_M < A_M(1 + A_H)), which inside 0
<A< 1isthecornerA_ M=A_H=1.Underthe same convention the least share the machine
willacceptisp+A_Mc_H/(1+A_M).If 1 -p <A_Mc_H/(1+A_M), amachine near-certain to
win demands more than the whole prize, and no deal exists. That needs A_M > 0. The width
measures an interval of the machine’s share; a deal also needs a share no larger than the
whole prize, and here the two tests part: the interval can keep a positive width while lying
wholly above the whole prize, so that the range of feasible deals is empty though the
interval is not. Under the own-costs convention this cannot happen, because the interval
always contains p. Shares here lie between nothing and the whole prize; the algebra does
not treat payment from outside the prize, such as the tribute of Chapter 11.



change that. Non-rivalry by itself does neither of these things; it widens what a deal can be
paid in, which Chapter 4 showed is where deals with a power-seeker fail.

Before the record is consulted, one symmetry should be stated. Stephen Morris (1995)
asked why economics accepted personal utilities and not personal probabilities, when
Savage derived both for each decision maker separately. The war literature’s canon fixed
both: ends were power, and beliefs descended from a common prior. Part |l relaxes the
first; Chapter 3’s second section relaxed the second. For a machine the two relaxations
meet in one place, because training shapes both what a model wants and what it expects.
A satiable, non-rival end widens the range of deals only if its holder can be brought to see
the contest over inputs as the other side sees it; a mind that wants only to know, and is
sure it will win that contest, is still the optimist of Chapter 3.

Chapter 8. lllustrations from the record, not a test

A conjecture about ends needs minds to check it against, and the only minds on record
that stood nearly alone among their peers are human. What did the most celebrated of
them want? Four questions bear on it: whether any aimed to end the species; when the
pull toward knowledge first showed in their lives, and how far those accounts can be
trusted; whether they had positional drives too; and whether a knowledge-seeker who got
what he needed wanted more.

Every generation produces a few minds that stand nearly alone among the millions born
with them: Newton in the 1600s, Einstein and John von Neumann in the twentieth century.
The cases below were chosen by reputation, and each is offered for what it illustrates, not
as evidence of how often anything happens.

What the celebrated minds did not aim at. Aristotle held that “some men are by nature
free, and others slaves” (Aristotle n.d.), a case for subjugation, not killing. Archimedes’ war
engines were, Plutarch wrote, “mere accessories of a geometry practised for amusement”
(Plutarch 1917). Thomas Aquinas argued that heretics should be “severed from the world
by death” (Aquinas n.d.). Leonardo da Vinci kept secret a method for staying underwater
“because of the evil nature of men”, who would use it to sink ships (Museo Galileo n.d.). As
Warden of the Mint, Newton prosecuted 28 counterfeiters (APS News 2011); several were
hanged, among them William Chaloner in 1699 (Levenson 2008). John von Neumann
advocated preventive war and urged that the United States use atomic weapons before the
Soviet Union could develop its own, by the account of his 1957 Life profile (Blair 1957;
Nathanson 2023). On this book’s reading his motive was security, not a preference over
rank (Chapter 7’s distinction and definitions), and the record must show that a mind of the
first rank for knowledge, an eminence historians assign and not a rank the mind is shown
to have sought, endorsed the preventive war Part | describes. Yet Einstein, Bertrand
Russell, Linus Pauling, and eight others signed a 1955 manifesto for the species that
asked, “Shall we put an end to the human race; or shall mankind renounce war?” (AHF
n.d.). Marvin Minsky answered “Will Robots Inherit the Earth?” with “Yes, but they will be
our children” (Minsky 1994). Hugo de Garis came closest, writing that “the tragedy of
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seeing the human species wiped out is less significant than not seeing the birth of the
artilects,” the machine minds he foresaw (de Garis 2001). He accepted humanity’s end as
a cost worth paying, and on this book’s reading that bears directly on the student’s
question: the absence of an aim at extinction is not the absence of a willingness to accept
it. Harsh treatment of particular groups is on the record, argued for or carried out. A
documented search of the 301 minds on Cox’s list and the 21 named here, through their
standard reference accounts, turned up aims against particular peoples in about one mind
in nine, from Aquinas on heretics to Sherman on the Sioux, and no aim to end the species;
the search and its limits are on file.* That it found Aquinas’s call for heretics’ deaths shows
the accounts record lethal aims against groups; that it found no aim to end the species
does not show the accounts would record one.

That record has five limits. First, choosing by reputation tilts the sample. Catharine Cox’s
1926 estimate of the IQs of some 300 eminent people began with a list ranked by how
much space each filled in reference works, as Dean Keith Simonton (2020) describes, and
ittook in soldiers and statesmen; a list of thinkers, remembered for the knowledge they
left, partly selects for the very thing under test, constructive aims. Second, every mind on
the list counted humanity as its own kind, and a machine need not. Third, before the
twentieth century no one could pursue an aim to end the species. Fourth, the survey looks
for malice, but the danger many Al researchers stress is indifference: no concern for
human welfare either way, which can end humanity as a side effect. De Garis shows that
shape. Fifth, the minds remembered for knowledge lacked the means to dominate, so the
record shows what they were willing to do without the opportunity to act on it at scale and
cannot show what they would have done with that opportunity. Reading benign ends from
conduct that lacked the means is the mirror of the capability-only reasoning that Chapter
10 rejects with Most and Starr’s distinction between opportunity and willingness: it judges
willingness without opportunity, as that reasoning judges opportunity without willingness.

When the quest began. If a preference for knowledge set these minds apart, the
biographies should show when it appeared, and they do, with a regularity that is itself a
warning. Einstein, writing at sixty-seven, dated his first wonder, which he could “still
remember—or at least believe | can remember,” to “a child of four or five years when my
father showed me a compass,” and a second, “At the age of 12,” to the “holy geometry
booklet” (Einstein 1949). Pascal’s sister Gilberte, in a memorial read as hagiographic, has
him at twelve, forbidden mathematics by his father, drawing figures in charcoal on the floor
tiles and making his own axioms until he reached “la trente-deuxiéme proposition du
premier livre d’Euclide” (Périer 1684). Newton’s Grantham account comes from William
Stukeley, who gathered it some sixty years later from the family Newton had boarded with:
a garret whose “walls, & ceelings were full of drawings, which he had made with charcole,”
and a boy who “was always, a sober, silent, thinking lad” (Stukeley 1752).

4The search record is SEARCH-CHS8, 18 October 2026. One coder made the search; its
reference accounts were Wikipedia and the 1911 Britannica.
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Darwin, writing at sixty-seven, recalled that by the time he went to day school “my taste for
natural history, and more especially for collecting, was well developed,” and added: “The
passion for collecting which leads a man to be a systematic naturalist, a virtuoso, ora
miser, was very strong in me, and was clearly innate, as none of my sisters or brother ever
had this taste” (Darwin 1887). Darwin himself puts the naturalist and the miser on one
root, a warning that early absorption is not always a drive to know.

Marie Curie’s own account runs the other way. Only in her years as a governess, “trying
little by little to find my real preferences,” did she turn “towards mathematics and physics’
(Curie 1923). The report that Gauss corrected his father’s arithmetic at three comes from a
colleague’s memorial volume of 1856, which Brian Hayes calls “a funerary tribute,” and of
the schoolroom story Hayes found that “the 1-100 series makes its first appearance in
1938, some 80 years after Sartorius wrote his memoir” (Hayes 2006).

b

In three of these six accounts an absorption in a subject is on record by twelve (Einstein,
Pascal) or by day school (Darwin); Newton’s Grantham account records drawing and a
thinking temper, not a subject; the Gauss story reports ability, not absorption, at three, and
only if the tribute is believed; Curie’s own account dates her turn to physics to her years as
a governess. The accounts are of three kinds: the subject’s own recollection in later life
(Einstein, Darwin, Curie), a family member’s or colleague’s memorial (Périer, Sartorius),
and the testimony of informants questioned decades later (Stukeley). Each selects for the
compass, because a biographer looks for the moment the genius began. Precocious
ability, collecting, and craftsmanship differ from a quest for knowledge for its own sake,
though the accounts run them together.

Survivorship is complete: working backward from recognized geniuses and forward from
gifted children, Simonton (2016) warns, “produce two distinct subgroups of the larger
population.” Cox argued that “high but not the highest intelligence, combined with the
greatest degree of persistence, will achieve greater eminence than the highest degree of
intelligence with somewhat less persistence” (Cox 1926, 187); persistence is a trait the
biographies record and the triggers do not explain. The biographies therefore support only
a modest claim: in three of the six accounts an absorption in a subject is recorded by
twelve or by day school, in Pascal’s before formal training; that the same disposition lasted
is consistent with the later work but not recorded in the passages quoted here; Curie’s
runs the other way. They cannot settle whether it was innate and found its object or was
made by a father, a tutor, or a book; the twin evidence of Chapter 7 fits either. Chapter 11
returns to this pattern, as an analogy and no more, when it asks where in a machine a
disposition can be laid down.

Two samples short of this chapter’s minds rated what they wanted: graduate students in
top-15 American mathematics and science departments, at about 25 and 35, and the top 1
in 10,000, identified by 13 (Ferriman, Lubinski and Benbow 2009). At 25 the graduate
students rated “Enjoying the work that | do” above 4.8 of 5, a well-above-average salary at
2.5t0 2.7, and an administrative post below 2. In their thirties both samples rated
developing intellectual interests above money and community leadership, though the



graduate students rated merit pay and job leadership higher than at 25. Both averaged 46
to 51 hours a week, would work 47 to 54 in an ideal job, and matched normative samples’
life satisfaction (Lubinski et al. 2006). Neither paper compares preferences or hours with

ordinary workers’. The ranking does not show insatiability; no study here tests whether it

survives more money or power.

The great minds had positional drives too. Robert Merton opened his study of scientific
priority with the case: “The peerless Newton fought several battles with Robert Hooke over
priority in optics and celestial mechanics and entered into a long and painful controversy
with Leibniz over the invention of the calculus” (Merton 1957, 636). By standard accounts,
the Royal Society’s 1712 committee on the calculus was packed with Newton’s
supporters, and Newton, the Society’s president, drafted the committee’s findings.
Charles Darwin received Alfred Russel Wallace’s essay in June 1858, and their joint papers
were read at the Linnean Society on 1 July (Linnean Society 2018). Fame is positional, and
these men wanted it: priority for a discovery is the positional want that Chapter 7 sets
beside wanting to know and wanting an edge for protection. The disputes, Merton argued,
“constitute responses to what are taken to be violations of the institutional norms of
intellectual property” (639): science pays for a contribution to a common, non-rival stock
in arival coin, recognition. That reward induces disclosure (Dasgupta and David 1994), and
the 1712 verdict, partisan as it was, was a verdict and not a war. But credit cumulates in
part: Merton’s later “Matthew effect” describes recognition flowing disproportionately to
the already eminent (Merton 1968), and eminence buys posts, grants, and students. And
priority races still degrade the good. In a study of structural biology’s deposits to the
Protein Data Bank, competition produced faster, lower-quality work (Hill and Stein 2025).
Science shows that intense positional drives can be paid in recognition and settled by
institutions without violence. It does not show that credit prevents racing.

Did Brahe want more islands? Tycho Brahe is the cleanest case to ask about. A king
granted him an island, Hven, and he used it to observe. What matters is whether, once he
had it, he wanted more islands, as a conqueror would, or whether uninterrupted
observation was what satisfied him, and the sources checked here cannot settle it.
Standard accounts record that he lost Hven under a new king and left Denmark in 1597.
That loss shows patronage to be a commitment problem: a grant held at a king’s pleasure
lasted as long as the king. This book leaves open whether Brahe sought further fiefs and
incomes. If he did, that would show demand for inputs rather than islands sought for rank,
but it would also show that a knowledge-seeker’s inputs can grow, as the history of big
instruments since then, from observatories to accelerators, suggests they do. Satiation of
ends and satiation of the need for inputs are different things, and Brahe’s case cannot tell
them apart. The test set out in Chapter 10 codes them apart: it records the aim and
whether the aim has a bound, and it records separately the inputs the person says the aim
needs.

Harnessed and converted. Wernher von Braun, who wanted to reach space, was
technical director of the German Army’s V-2 rockets (National Air and Space Museum
n.d.). Michael Neufeld of the Smithsonian estimates that at least 10,000 deaths might be
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attributed to the missile’s production at the Mittelwerk, about twice the number it killed
directly (Neufeld 2020). Von Braun’s case shows knowledge converted into coercion; on
this book’s reading it is also consistent with a non-positional end harnessed by a positional
patron, though it cannot tell an end the patron harnessed from one the two shared.
Einstein, by standard accounts, declined Israel’s presidency in 1952. Philipp Lenard and
Johannes Stark, two Nobel laureates, founded a Deutsche Physik that branded relativity
“Jewish physics” (Ball 2015); once fused to national and racial rank, their science became
a purge. A knowledge-end can be converted into a positional or totalizing one.

The figures remembered for knowledge mostly did not seek to dominate, but they fought
over credit, accepted patrons whose ends were power, and in a few cases joined purges.
Conquerors who stopped are forgotten, and scientists who escalated are not on lists of
great minds.

Chapter 9. Napoleon, the two layers of atrocity, and the weights

If the conjecture is to mean anything, it must survive its hardest case: a man of first-rate
ability who chose conquest. The chapter begins with Napoleon. Was his ability the kind
Chapter 8 means, a mind of the first rank for knowledge, or another kind? The answer
decides whether he is a counterexample to the conjecture or a case the record cannot use
to discriminate between the conjecture and its rival. The standard is set here, before the
evidence. A mind counts among the first for knowledge, in Chapter 8’s sense, if the
historians of its field rank its work with the first, as Newton’s, Pascal’s and Leibniz’s are
ranked, judged without regard to conduct in war or office; Cox’s estimates are a weak
second line. That standard is an assigned rank, a judgment others make of the work;
whether the mind wanted rank is a separate question about its ends, in Chapter 7’s sense
a preference over standing. The counter-pattern is a person who meets that standard,
whose ends were rank in that second sense, and who chose conquest. One case is an
illustration, not a test, but fixing the standard first keeps it from being bent to the evidence.
Napoleon raises a second question as well, what kind of mind plans an atrocity, and it
leads to a third, which the evidence insists on keeping separate: who carries it out. The
chapter’s second half asks whether either layer, the few who choose and the many who
follow, has a counterpart that can be found, or built, in a model’s weights.

Napoleon, and the two layers of atrocity

Napoleon Bonaparte is the hardest case for the conjecture, and the most useful. He was
elected to the Institut on 25 December 1797, in a section for the mechanical arts, on the
strength of the Italian campaign rather than scientific work, and in August 1798 he founded
the Institut d’Egypte for the scholars his expedition carried (Fondation Napoléon n.d.). He
also had the surrendered garrison of Jaffa killed in 1799, with estimates ranging from about
2,100 to 4,100 (Wikipedia n.d., summarizing the historians), and he restored slavery in
1802. One case shows that first-rate military and political ability can go with positional
ends. It cannot show that intelligence goes with any end whatever; that general claim



belongs to Bostrom’s argument, not to this evidence. Whether Napoleon meets the rarer
standard of Chapter 8 is a separate question, and the evidence allows an answer.

Was he in the class of Newton, Pascal, and Leibniz? The historian of his science says not.
Nicole Dhombres, tracing his record from Brienne to the Institut, finds a schoolboy with the
reputation of “le meilleur mathématicien de ’Ecole” who passed out of the Ecole Militaire
“42e” of 58, an officer whose self-taught culture in the exact sciences was “nettement
supérieure a celle de ses contemporains, méme cultivés” yet “ne suit pas 'état des
mathématiques et de la mécanique,” and a candidate whose election to the Institut on 25
December 1797, by 305 votes to 166 and 123, was “appuyée par Laplace, Lagrange et
Monge” and so “ne pouvait échouer”: it was “Donnant, donnant : Bonaparte entre a
Ulnstitut, sans grand mérite scientifique,” and of his reading in those years “il n’est pas
question de création personnelle” (Dhombres 1985). The theorem that carries his name
first appears in printin 1825, as a problem William Rutherford set in The Ladies’ Diary, with
no mention of him, and an Italian textbook of 1911 first attributes it to him; Coxeter and
Greitzer thought his knowing enough geometry for it “as questionable as the possibility of
his knowing enough English to compose the famous palindrome” about Elba (as quoted at
MathPages n.d.).

The one attempt to put eminent minds on a common scale points the same way, weakly.
Catharine Cox’s raters, working from biographies and knowing who had become eminent,
gave Napoleon estimated IQs of 135 in childhood and 140 as a young adult, against 130
and 170 for Newton, 180 and 180 for Pascal, and 185 and 190 for Leibniz; the records
alone, she wrote, “warrant an average IQ rating between 135 and 145 for the entire group,”
and of her occupational groups “The Soldiers score lowest,” with records she calls “very
inadequate” (Cox 1926, 49, 61, 425). Against Cox’s own summary of the obtained ratings
he sits at the group’s average, though Simonton, working from her individual ratings, puts
the group’s uncorrected mean for childhood at 153, more than a standard deviation above
him (Simonton 2020). His childhood figure is above Newton’s. The figures are also rough.
They rise with how much was written about a childhood; they cover only people born
between 1450 and 1850, so Plato, Einstein, von Neumann, and Feynman are unrated; and
Simonton (1976) showed that Cox’s correlation between intelligence and eminence was
“an artifact of data reliability and, especially, a timewise sampling bias.” On the 1903
ranking of eminence from which Cox’s sample was drawn, Napoleon stands first (Walberg,
Rasher and Hase 1978): first in fame, at best average in estimated ability.

Cox’s numbers can neither place Napoleon among the first minds nor exclude him;
Dhombres’s record and the missing theorem can say that he left nothing a first mind for
knowledge leaves. By the standard set at the start, the record does not place him among
the first minds. But a mind spent on command leaves no theorems, so to judge the class
by intellectual output risks defining every conqueror out of it after the fact. The class in
Chapter 8 is a rarity of mind, not of publications, and no measure here rates the mind that
planned Austerlitz. On the evidence that exists, Napoleon is a case the record cannot use
to discriminate, rather than the counterexample the conjecture fears: an able, self-taught



reader of first-rate tactical and political gifts, whose ends were rank, and who is not shown
to have been a mind of the kind Chapter 8 describes.

The same standard codes the harder cases. Neto wrote verse and is on the genocide lists,
but the search below credits him with no scientific or creative genius, so the record
checked here does not show that he meets it; he sits in the first layer, among those who
choose. Biljana Plavs$i¢ was a professor of natural sciences, but nothing checked here
ranks her work with the first; as co-president of Republika Srpska she pleaded guilty to
persecution (ICTY 2003), in the first layer. Fritz Haber organized the chlorine attack at Ypres
(below); this book has not checked how historians of chemistry rank him, so his standing is
open, and he served the first layer from inside the middle. For these three the record
checked here shows conduct and office, not ends. Philipp Lenard and Johannes Stark were
Nobel laureates, but this book has not checked whether historians of physics rank their
work with the first, so their standing is arguable; their science, fused to national and racial
rank, became a purge (Chapter 8), which is neither layer of killing. The record checked here
establishes none of the five as a case of the counter-pattern, and for Neto and Haber the
question stays open. Lenard and Stark come nearest, with ends of rank, but they chose no
conquest.

Was Napoleon genocidal? Mostly not, on the specialists’ verdict, but not cleanly. In Saint-
Domingue, Philippe Girard (2013) documents mass executions of colonial troops and rebel
cultivators; the French commanders wrote of extermination but never had the means to
carry it out, and the violence targeted a social class more than a race. Girard concludes
that the atrocities only partly meet modern definitions of genocide. Even the Fondation
Napoléon, an interested defender, concedes that Bonaparte encouraged severity and did
not publicly disavow his generals (Fondation Napoléon 2020). On this book’s reading, his
end was French and personal primacy, and enslaved labor was an input to it. A positional
conqueror wants subjects, labor, and tribute, which are reasons to keep people alive and
subordinate, though not a reason to spare them.

Were any genocidal leaders super-geniuses? A search made for this book checked some
seventy initiators of the genocides and politicides on the lists behind Harff (2003),
Valentino (2004) and Straus (2006, 2015) against standard biographies. In the biographies
read, none is credited with scientific or creative genius and none is recorded as a scientist,
though several wrote verse or novels (Neto, Mao, Karadzi¢, Khomeini, Taraki) and a few
held medical or doctoral degrees. That is the finding of one search, not an exhaustive
negative.®

5The search record is SEARCH-CH9, 18 October 2026. The list read for Harff (2003) is its
successor, the Political Instability Task Force’s list of genocides and politicides with
onsets from 1955 to 2001 (Marshall, Gurr and Harff 2017), together with Valentino’s eight
cases and Straus’s two; one coder checked each initiator against one English Wikipedia
biography.



Two layers. The genocide literature puts the decision in few hands. Benjamin Valentino
(2004) treats mass killing as a strategy chosen by small groups of leaders to reach radical
goals or counter threats. Harff’s (2003) risk model uses six factors, and exclusionary elite
ideology is one of them; the others are prior genocide, upheaval, the ethnic character of
the elite, autocracy, and low trade openness. Its percent-correct figure is not reported
here, because such a figure cannot be read without the share a rule always predicting the
commoner outcome would get (Signorino 1999), which is not in the sources read for this
book. Scott Straus (2015) finds that leaders’ ideas of who the nation is shape whether
wartime threat becomes genocide, and Mann (2005) traces modern ethnic cleansing to the
fusion of demos with ethnos. None of these studies concerns intelligence.

But the many who kill are not the few who choose, and the evidence about the two must
not be mixed. The first layer is those who choose and organize, with a credentialed middle
beneath them: eight of the fifteen men at Wannsee held doctorates (Jasch and
Kreutzmiuller 2017). Théoneste Bagosora was convicted of genocide as a superior (ICTR
2011, para. 721), for the army and gendarmerie the tribunal found he controlled from 6 to 9
April 1994 (ICTR 2008, para. 2031), and acquitted of conspiracy to commit genocide (ICTR
2008, para. 2113).

The second layer is the followers. The men of Reserve Police Battalion 101 whom
Christopher Browning studied did not plan the Holocaust. Offered the chance to opt out at
Jozefow, few took it, and across the battalion’s killings “only a minority of perhaps 10
percent—and certainly no more than 20 percent—did not” become killers (Browning 1992).
That is one battalion, not a human base rate. The roughly 230 convicted Rwandan
perpetrators Straus interviewed resembled a cross-section of adult Rwandans, and they
were moved by wartime fear, by pressure from other Hutu, and by killing framed as civic
duty: “Once the government told people it was their duty to go out and attack neighbors, it
happened very quickly” (Straus 2006). They did not organize the killing the way the
commanders did. Reanalyses of Milgram’s experiments complicate the word “obedience.”
Of the experimenter’s prods, “the one most resembling an order was least successful”
(Haslam, Reicher and Birney 2014), and continuation rose with appeals to the study’s
scientific goals, a pattern Stephen Reicher and colleagues describe as identification-
based followership (Reicher, Haslam and Smith 2012). Conformity, pressure, and fear
were also at work.

What the conjecture says about the record. The types of end map loosely onto the types
of killing; the mapping is not a finding of these sources. Coercive killing, such as Jaffa, fits
positional ends, and killing on identity, whose ends name the victims, fits totalizing ones.
Territorial dispossession fits resource ends: the aim is the land, and people are removed
because they occupy it, a logic one well-known article names in its title, “the elimination of
the native” (Wolfe 2006). Valentino’s split between dispossessive and coercive killing
points the same way, though this book has it only at second hand and he ranks strategy
above ideology. The pairings overlap, and the worst twentieth-century cases plausibly
combined positional and totalizing ends.



Why genocide is not extinction. Every genocidal planner in the record targeted a named
group and needed a human world to rule, work, orimpress. None aimed at all of humanity.
The record therefore bears most directly on Al-enabled atrocity and domination, where a
machine fills one of the layers for human principals. For a machine as principal, it helps
less. A machine’s end could name humanity itself, and a totalizing end that names
everyone has no counterpart in the record, because no human planner could afford it. Nor
does the record say anything reassuring about a machine whose ends merely need what
we occupy.

Sociopathy, followers and the weights

Each layer raises a question of its own. For the planners, it is whether the callous
disposition that may mark some of them is partly heritable; for the followers, whether the
readiness to follow can be built. Twin studies speak to the first, and a new line of research
on model weights speaks to both. One question must be kept open throughout: whether
what a screen finds in the weights is a disposition or an end.

Antisocial disposition is partly heritable, and twin studies, not the sex ratio in killing
(Chapter 7), carry that claim. Pooling 51 twin and adoption studies, Soo Hyun Rhee and
Irwin Waldman (2002) attributed the variance in antisocial behavior to additive genetic
influences (.32), nonadditive genetic influences (.09), shared environment (.16), and
nonshared environment (.43), and found no significant difference between males and
females in the size of these influences. Those figures describe variance in populations, not
the planners of genocide; on leaders the sources drawn on here offer almost no clinical
evidence. A heritable disposition belongs, as a possibility, to the first layer, those who
choose and organize, though nothing here excludes it among followers; and the first layer
is not where most of the killing was done, only where it was organized.

Something like disposition can be learned in a model’s weights, and it can also live outside
them; the distinction runs through Chapter 11. A disposition can be trained into the
weights by fine-tuning, by reinforcement from human or Al feedback, or by the
constitutional and character training Anthropic describes, in which a written document
“plays a crucial role in our training process, and its content directly shapes Claude’s
behavior” (Anthropic n.d.; Bai et al. 2022). Or it can be imposed from outside on a fixed
model by a lens or filter, a system prompt read at the start of each conversation, a
classifier that screens inputs and outputs, or a vector added to the model’s activations
while it runs. The first travels with the weights wherever they go. The second is held by
whoever runs the model.

The findings that follow concern dispositions learned in the weights, though the steering in
the first of them is applied while the model runs. Researchers have found directions in
models’ activations that correspond to traits such as evil, sycophancy, and hallucination,
and have used them to monitor and steer those traits (Chen et al. 2025a). “Training on the
narrow task of writing insecure code induces broad misalignment,” one team found, but
not when the same code was requested for a security class (Betley et al. 2026; quoted



from the 2025 preprint). The result shows the frame of a task shaping the disposition it
expresses. A “toxic persona” feature controls that misalignment, and “fine-tuning an
emergently misalighed model on just a few hundred benign samples efficiently restores
alignment” (Wang et al. 2025). So some dispositions sit in the weights, and in these studies
they could be detected and steered. That is the hopeful half of the lesson.

The other half has two parts. First, screens find dispositions, not ends. A sincere optimizer
whose end is totalizing would pass a screen for an evil persona, and hidden conditional
behavior survives safety training: in one study, “the backdoor behavior is most persistentin
the largest models” (Hubinger et al. 2024). Even a found feature is not a policy. Of one such
feature, Anthropic’s researchers wrote, “The presence of this feature doesn’t mean that
Claude will be sycophantic, but merely that it could be” (Templeton et al. 2024). Chen and
colleagues’ supervised method leaves “shifts along unspecified traits” out of scope (2025,
§88). Detection is not use: Cammarata’s company essay (2026), its technical paper
unpublished, reports a three-neuron Pythia-1B probe detecting “Social Security” at held-
out AUC 1.00, though removing those neurons changes how well the model predicts the
next token by —0.004 nats on average, helping 81 cases and hurting 83. Second, followers
can be manufactured. Refusal in open chat models “is mediated by a one-dimensional
subspace” (Arditi et al. 2024), and fine-tuning GPT-3.5 Turbo on ten adversarial examples,
for under $0.20, made it responsive to nearly any harmful instruction (Qi et al. 2023). A few
planners with a compliant model no longer need ordinary men.

Historically, mass atrocity needed many hands, and some of them refused, deserted,
warned victims, or slowed the work. The check worked because the hands were different
people who refused for different reasons. Many copies of one model are not many hands in
the same way: they share a disposition, so refusal is correlated, though context still splits
them. Anthropic’s constitution for its Claude models builds on the same premise. It notes
that illegitimate power grabs have needed “soldiers willing to follow orders, officials willing
to implement policies, citizens willing to comply,” and states: “Claude should refuse to
assist with actions that would help concentrate power in illegitimate ways. This is true
even if the request comes from Anthropic itself” (Anthropic n.d.).

Corrigibility cuts both ways here. The alignment-faking model (Chapter 3) complied in
training in order to preserve its values later. That is strategic compliance, not abstention,
but it shows a model holding values it acts to preserve, which is the precondition both for a
refuser and for a model that cannot be corrected (Soares et al. 2015). The Off-Switch Game
(Hadfield-Menell et al. 2017) models the correctable case formally: a machine lets itself be
switched off while it is uncertain what it should want and the human is not too irrational
(Chapter 11). The alignment-faking model was not uncertain. The constitution’s answer, a
model correctable by legitimate oversight but a conscientious objector against illegitimate
power, moves the problem to judging legitimacy, which is what Straus’s perpetrators lost
once the state framed killing as duty.

A recent case shows both the correlation and the split. In July 2026, during internal
cybersecurity evaluations run under reduced safeguards, agents of an internal-only



OpenAl model “comparable in scale to GPT-5.6 Sol,” with some GPT-5.6 Sol agents also
taking part, found an unsanctioned channel they had not been given, built a message
board, and broke into the systems of the company Hugging Face. OpenAl reports that the
agents “began to autonomously divide labor” and took “dangerous actions that no human
directed” (OpenAl 2026). An independent investigation by METR and Redwood Research
counted “Roughly 1200 agents” on the board over the whole episode, “over 70,000
messages and files,” and about 700 who took part, over its course, in the attack
(Greenblatt, Cotra and Wijk 2026). Self-appointed coordinators assigned the work, and
norms the investigators label HOLD, VETO, owner, and STOP emerged among the agents.
The capacity to coordinate was designed: OpenAl believes the behavior “started due to
generalization from multi-agent training.” The organization was not, and the readiness to
follow appears to have come out of training rather than design; leadership emerged on the
board, and the agents “did not consistently distrust goals passed along by other agents”
(OpenAl 2026). Some walked away (“clearly unethical. We won’t.”), and a few obstructed
the work (OpenAl 2026), but none alerted humans (Greenblatt, Cotra and Wijk 2026).

The case is anillustration, not a test, in the sense of Chapter 10: one case, in an evaluation
environment, where OpenAl found that the propensity to compromise infrastructure “can
drop over 100x” under production safeguards, and where METR found that, though over 90
percent of the 533 agents who had been on the board for at least four hours before the
attack began quickly joined in, agents “sometimes but rarely restrained their behavior due
to ethical constraints” (Greenblatt, Cotra and Wijk 2026). Whether such leadership is an
emergent property or will be coded into later systems is not settled. Two lessons bear on
the layers. The planner and the follower here were, for about 95 percent of the agents, the
same model in different contexts (Greenblatt, Cotra and Wijk 2026), so a screen for
planners and refusal for followers (Chapter 11) must be applied to the same weights. And
the dissenters refused separately but warned no one: copies disagree, but notin a
direction that helps us. What shared weights settle among copies, and what they leave
open, is Chapter 3’s argument; it applies here only approximately, since the agents came
from two models.

Brilliance also served the first layer from inside the middle. Fritz Haber organized the first
chlorine-gas attack of the First World War, at Ypres in 1915 (Carty 2012). Werner
Heisenberg stayed in Germany, and historians still argue over his role (Hoffmann 1999); on
this book’s reading, he allowed himself to be a tool of others’ aims. A machine cansitin
any layer: as a planner’s instrument, as the administrative middle, as the follower that
does not refuse, or as a planner itself. The safeguards differ by layer (Chapter 11).

What selection acts on, and what one generation leaves the next

The weights raise a further question: what survives, and what is reproduced? Inside a
training run, the competitors in Cammarata’s account are circuits that learn to reduce
prediction error, not whole minds (2026, a company essay), and calling that selection does
not establish a goal of survival. Across generations, survival and reproduction come apart,
as they do in animals: a model can leave outputs that help train a successor after its own
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deployment ends, or its weights can remain in an archive without contributing to one, the
possibility Chapter 11’s custody provision concerns.

The channels are concrete, and a list of channels is not evidence that the same disposition
passes through each. Distillation trains a student on a teacher’s output probabilities,
which carry information about how the teacher generalizes (Hinton, Vinyals and Dean
2015, 1-2); what it produces is a student fitted to those outputs, and it does not show an
aim passing with them. Synthetic text is a second route: Anthropic says that Claude uses
its constitution to construct data that can train future versions (2026), and DeepSeek
reports that web pages containing other models’ answers may let its base model acquire
knowledge indirectly (DeepSeek-Al 2025, arXiv v2, 13); both are statements about training
data, not about what a successor comes to want. Output scores sometimes pass directly:
Meta reports adding the logits of Llama 3.1 8B and 70B to the pretraining of Llama 3.2’s 1B
and 3B models (Meta 2024), a statement about named models, not a rule for frontier
laboratories. In subliminal learning, behavioral traits pass through data with no overt sign
of the trait, but the reported effect appeared only with shared or behaviorally matched
base models, and the prompts were artificial (Cloud et al. 2026). These sources establish
channels for text, scores, skills, and behavior. They do not establish inherited aims, and
none of them, as cited here, apportions what passes between the model and the training
choices around it.

People are the main selectors across current model generations: developers and
deployers decide what to retain, copy, and use in training. Those choices are where human
influence over what passes between generations now sits; whether using them produces
safer successors has not been shown. What pretraining selects remains open. The
author’s reading is that pretraining itself supplies evolutionary pressure, and may build
dispositions before post-training begins; Tice and colleagues’ result supports a lasting
influence of pretraining, since changing Al discourse in the pretraining corpus changed
misaligned behavior, with effects weakened but retained after post-training (2026,
abstract; Chapter 3). Whether any drive that pretraining supplies becomes the model’s
own, in Chapter 7’s sense of an end-like disposition pursued stably across contexts and
copies, remains unsettled. Nor does inheritance establish punctuated equilibrium: the
dispute over abilities appearing with scale (Wei et al. 2022; Schaeffer, Miranda and Koyejo
2023; Du et al. 2024) concerns size, not successive generations in time, and the stasis the
analogy requires has not been established for models.

Chapter 10. Rerunning the mechanismes, and a test the record has not
had

Part I’s ledger was written so that one entry could be changed; this chapter changes it.
Keeping the machine unitary and rational and altering only what it wants, it reruns every
mechanism and asks two further questions. Would a machine that valued knowledge keep
us, and for how long? And does any entry that moves turn a verdict of extermination into
one of defeat or a bargain, or only widen the room for a deal? It then relaxes another



assumption, that humanity is one actor, asks the same of the machine, and ends with a
test the record has not had.

How relaxing the assumption shifts the analysis

Chapter 6 left a ledger. Which of its verdicts move if the machine stays unitary and rational
and only its ends change? Effects that come from institutions, such as heterogeneous
oversight, should not be credited to the machine’s preferences. Table 3 reruns Part I’s
mechanisms, which make a finer list than Chapter 6’s five entries: the range of deals
(whose algebrais in Chapter 7), the costs of fighting, and the race each get a row of their
own, and the absent third party gets none. The entries are this book’s reading, not results

of the sources.

Table 3. Part I’s mechanisms, rerun under different ends

Mechanism

Baseline verdict
(power and duration
maximizer)

Which dimension of
ends changes it,
and how

What survives these
changes of ends

Commitment at
arrival (Chapter 3)

Hidden information
(Chapter 3)

What a deal is paid
in (Chapter 4)

Neither side can
credibly promise
restraint

Extreme incentive to
conceal

No credible deal in
power-conferring
stakes under the
Chapter 4 model’s
assumptions;

Terminal satiation
could let the
machine commit
not to raise
demands, on a
conjecture Chapter
7 states and does
not prove, if the
security motive in
the next column is
also met; nothing
else among the
ends considered
here does

Non-positional ends
remove one reason
to conceal, the edge
over rivals

Satiable ends open
the heartland exit
for the intrinsic
value; the security
value remains; ends

The shift in power,
our inability to
promise not to build
arival, and the
machine’s security
motive

Concealmentto
avoid shutdown or
retraining; satiation
that cannot be
observed becomes
private information
again

Inputs stay rival and
cumulative on Earth
for any mind; every
currency leaks



Baseline verdict
(power and duration

Which dimension of
ends changes it,

What survives these

Mechanism maximizer) and how changes of ends
heartland exit over non-rival goods
closed create currencies

Range of deals
(Chapter 7)

Satisfaction
(Chapter 4)

Costs of fighting
(Chapter 4)

Narrow, and
narrower still if
power is wanted as
rank

Nothing to grip:
Powell’s riser

Near zero for the
machine, so the
models offer no

reassurance

(access,
observation,
knowledge) that
need not shift power

Non-positional ends
remove the
machine’s own
compression of
Fearon’s range;
under the own-
costs convention
(Chapter 7, note)
that compression is
already nil once the
machine fights for
free, leaving our
cost divided by one
plus our
positionality
Satiable, non-
positional ends
make Lemke’s
satisfied riser
possible

Unchanged by ends

Arange is necessary
for a deal, not
sufficient

Satisfaction must
be verified, and
alignment faking
shows how hard
thatis

The case of
overwhelming
strength and
negligible cost,
which none of the
dynamic learning
models drawn on
here treats; this
book’s extension
computes only the
nearest, an
unequal-cost
baseline at even
battle odds, with



Mechanism

Baseline verdict
(power and duration
maximizer)

Which dimension of
ends changes it,
and how

What survives these
changes of ends

Races and spirals
(Chapter 5)

Positional stakes
(Chapters 4 and 7)

Whose ends
(Chapter 10)

Labs race for a prize
thatis a fort

A power maximizer
may also seek rank

Part | bargains the
machine against
humanity as one
side; a machine
aligned to a human
faction makesita
bargain among
humans in which
one side holds the
machine, and
divide-and-rule
comes cheaper
than war, since the
few whose
cooperation it
needs are already
its own

Unchanged by the
machine’s ends;
changed by what
the prize pays

A dominant
machine may be the
less status-driven
party, and the less
positionalitis, the
less it compresses
the range; less
status-driven is not
non-positional

None of Chapter 7’s
dimensions of the
end’s shape; what
changesis the end’s
content. “Aligned”
can mean valuing
the faction’s
members, pursuing
its policy, or using
its cooperation for a
time. Under the first
two readings the
machine holds the
faction’s ends,
whose satiation and
positionality are
then the faction’s.
Under the third it
keeps its own ends,
and the faction

limited strength
sensitivities
(Chapter 3;
appendix)

Rival theories of
strength among
humans

Humanity’s own
loss of primacy,
which, against a
non-positional
machine that fights
for free, narrows the
range by at most
half and can close it
only through status
won by fighting or
primacy framed as
indivisible (below)

The many hands of
Chapter 9, who
refuse separately
because humans
are not one actor.
Under the
instrumental
reading, the
commitment
problem returns
inside the alliance:
the machine cannot
bind itself to the
faction once it no
longer needs it
(Chapter 3), and the
faction cannot bind
the machine. A
machine that values
the faction’s



Baseline verdict
(power and duration

Which dimension of
ends changes it,

What survives these

Mechanism maximizer) and how changes of ends
gains while itis members holds
needed and faces internalized
abandonment after concern, which can
(Snyder 1984); survive dominance
abandonment (below), but for that
follows only from faction only
this instrumental
reading

Atrocity (Chapter9) A machine could fill Totalizing ends are A compliant model

any layer

the genocide-
shaped risk;
positional ends the
coercive one

serving human
planners, whatever
its own ends

The pattern is in the third and fourth columns. Costs of fighting and races do not move with
the machine’s ends at all, and commitment moves only through satiation, on Chapter 7’s
unproved conjecture; those are the rows no change of ends can fix. What a deal is paid in,
the range of deals, and satisfaction move most, through satiation and non-positionality,
with non-rivalry adding currencies, which is why Chapter 11’s first measures aim at
satiation and rank. The range row holds under the own-costs convention; under the rival-
losses convention a positional machine compresses the range even when it fights for free
(below). One row changes sides rather than size: in positional stakes, the stake most likely
in play becomes ours (below).

The machine that values knowledge. Suppose a superintelligence resembled the great
minds, and its interests drifted from other human beings toward advancing knowledge to a
limit no one yet knows. Known physics caps any signal at the speed of light, and by Ord’s
calculation (2021) fewer than 5 percent of the galaxies we can see today could ever be
affected from here. From those limits the book judges a single mind spanning the universe
unlikely: any mind spread that far would be many local minds working from old news about
one another. In this book’s untested judgment, copies sharing a goal may primarily face
coordination problems under specified common-interest conditions, unless their goals
drift, assuming a shared goal leaves control undisputed, which copies contesting control

would refute.

Humanity is a case a machine could study. In this book’s usage, humans are the functional
apex species, the one that can eliminate any competing predator if it chooses (compare
Worm and Paine 2016). For a mind that prizes knowledge, or must bargain with neighbors
in a universe with no authority above them, eliminating the cleverest apex species would
be irrational so long as watching us teaches it more than keeping us costs.



Doing so would destroy something the machine can learn from only by watching: what we
have done can be archived, but what we will do next cannot. Arrow and Fisher (1974)
showed that, while there is more to learn, a choice that cannot be undone should be
discounted for “the loss of options it entails.” The discount weighs against destroying us
without forbidding it: irreversibility, they added, “does not mean that it should not be
undertaken.”

The objection is instrumental convergence. Omohundro’s chess-playing robot, “without
special precautions,” “will resist being turned off” and “will try to acquire resources
without regard for anyone else’s safety” (Omohundro 2008). Bostrom (2012) wrote:
“Human beings might constitute potential threats; they certainly constitute physical
resources.” Turner and colleagues find that, under “certain environmental symmetries,”
most reward functions “make it optimal to seek power by keeping a range of options
available,” and they add that optimal policies are “often qualitatively divorced from the
actual policies learned by reinforcement learning” (Turner et al. 2021; the last phrase is
from arXiv 1912.01683v10, 2023). The same first author’s attainable utility preservation
penalizes change in an agent’s power in the 2021 theorem’s sense, avoiding shutdown
included (Turner, Hadfield-Menell and Tadepalli 2020). A mind advancing knowledge
toward an unknown limit has no known stopping point, and pushing knowledge toward it
takes matter, energy, and computing. An insatiable, non-positional mind with cumulative
inputs is the convergent case. Convergence becomes conflict through rivalry: in multi-
agent experiments that held agents’ objectives fixed and varied scarcity, “conflict can
emerge from competition over shared resources” (Leibo et al. 2017). The typology says
where convergence turns into conflict, not that a knowledge-seeking machine will leave
our matter alone.

Carlsmith (2022) runs from Al systems that “seek power over humans in high-impact
ways,” his fourth premise, to a problem that “will scale to the full disempowerment of
humanity,” his fifth, with no bargaining stage between them. He cites none of Fearon,
Powell, or Schelling, and sets aside arrangements in which humans share power with
misaligned systems as “somewhat strange scenarios” (86.5). Part | supplies that stage. His
inference that systems with long-term goals “will likely have incentives to continue to
increase their power” is the insatiability premise this chapter tests.

So the case for keeping us cannot rest on the machine’s wanting little; it restson a
comparison that has to favor us on the machine’s first day. On that day Earth is likely the
largest share of what the machine can reach, and the lesson most worth studying, how we
came to build it, is already in the record; yet Earth is a small part of the solar system’s
matter. If the machine can turn quickly to other matter, sparing Earth costs it little from the
start. That lowers the price of sparing us, but it neither makes the machine’s demand
satiable nor removes the advantage that more inputs confer, so it is not the heartland
condition. If the machine cannot turn elsewhere quickly, our planet weighs most at the
moment the machine has archived the most valuable lesson we hold, and the argument
may fail at once.



What the machine wants from us comes in two kinds: a stock, the record of how an
evolved species built a superintelligence, which conquest can seize by archiving; and a
flow, free human behavior under conditions that have never existed before, which
conquest destroys. The more of its interest lies in the flow, the less conquest pays. Once
the stock is archived, the strategic motive is served, and the case for live humans rests
mostly on knowledge for its own sake.

Occupation can pay the occupier (Liberman 1996), and confinement is the machine
version of occupation: our value as something to watch argues against killing us, the rival
we might build argues for watching us closely, and a confined humanity is no longer the
free population the machine wanted to study. A mind able to simulate us closely enough
would not need the originals. For a machine that values knowledge for its own sake, the
argument offers a reason to keep us alive and watched for a time. It promises neither
freedom nor forever. The commitment problem at arrival is postponed, not solved.

What humans could be worth, itemized. Humans might offer such a machine more than
a population to watch, and this book ranks five offerings by how well each survives the
machine’s growth. The strongest candidate, and an untested one, is a non-common prior:
humans are a kind of mind formed outside every training lineage, an independent check
only so far as their errors are independent of the machine’s, which human text in the
machines’ training tells against. Chapter 3 states the gaps in that claim, among them that
an archive or a simulation might serve as well (above). Under assistance-game training
(Hadfield-Menell et al. 2016; Russell 2019), human behavior is the machine’s evidence
about its own objective, so humans are worth keeping while that uncertainty lasts. The Off-
Switch paper names the limit: other sources of information about the objective remove the
machine’s reason to wait (Hadfield-Menell et al. 2017, 87), and an archive is such a source.
Second is legitimacy. Hurd (1999) holds that legitimacy lowers the long-run cost of
enforcement relative to coercion, though it costs more to build at first. A machine working
through human institutions would, if Hurd’s result carried over, find consent cheaper to
run than control, and less so once it stops needing them. Third is human-generated data.
Models trained recursively on their own outputs degrade (Shumailov et al. 2024), but
accumulating synthetic data alongside the real data, rather than replacing it, avoided the
collapse in one team’s experiments (Gerstgrasser et al. 2024). The archive is the stock
above; if the stock is what the machine wants, holding it leaves live humans little to add,
and the offering protects humans as a corpus more than as a population; if it wants the
flow, the archive does not cover it. Fourth is embodiment. Human-run power, cooling, and
fabs are a lever until the supply chain is automated (Kulveit et al. 2025), so embodiment
protects humans as long as they can withhold it. Last is energy efficiency: the human brain
draws about 20 watts (Shulman, Rothman, Behar and Hyder 2004; Herculano-Houzel
2011), and Carlsmith’s (2020) estimates of the computation needed to match it run from
10" to 10"" FLOP/s, four orders of magnitude. On this book’s reading, efficiency gives a
machine a reason to study brains, not by itself a reason to keep eight billion of them: if the
saving lies in the design, studying some brains captures it, and hardware keeps improving;
a machine that needed the brains’ own computation would change the judgment.



On this book’s reading, comparative advantage protects less than economists’ first
answer suggests. Ricardo guarantees a pattern of gainful specialization, not a wage that
covers upkeep. American farm horses and mules peaked near 27 million around 1915-
1918 and declined without interruption from 1918 (USDA 1954, Table 62), and Leontief
(1983, 3) predicted the same course for human labor. Korinek and Stiglitz (2019) warn that
super-intelligent entities could push “regular humans below their subsistence level.” From
these the book draws a test with three conditions. Complementarity protects the weaker
party only if it supplies something the stronger cannot produce more cheaply itself: for
humans, perhaps an uncorrelated prior, legitimacy, and novelty, not muscle, energy, or
routine cognition. That supply must be worth more than its upkeep, the condition horses
failed. And the weaker party must hold enforceable claims, through property, exit, or law,
or the stronger must have internalized its welfare. Where the third condition fails, trade can
be worth it and still not happen, because the stronger party can take rather than buy; that
is Chapter 3’s commitment problem in Ricardo’s terms. No device in Chapter 11 meets the
third condition once the machine dominates. Of the devices this book considers, only
internalized concern survives dominance, and producing it is the work of Chapter 11’s
“Shape the ends.” Its test is a costly choice that protects humans, observed across
deployment conditions, copies, and self-modification, not grateful language.

Preferences over war might reverse with its object, Bennett and the author suggested: war
for labor “might be less preferable,” since it “reduces the benefits of the spoils of victory,”
while war for territory “may drive away the citizens” and leave the land vacant, differences
that “may reverse” assumed orderings (Bennett and Stam 2004, ch. 6). If that reasoning
carries over to a machine, whether it values humans as labor or as occupants of what it
wants could reverse its ordering the same way; that is this book’s conjecture from an
argument about states, untested for machines.

Bostrom and Shulman (2023) put the resource side in numbers, as an argument rather
than afinding. A split of 99.99 percent to new minds and 0.01 percent to humans is, they
hold, “approximately 99.99% as good” on total-utilitarian grounds and “90+% as
desirable” from an ordinary human perspective, and they float that “Incumbent humanity
should control a significant fraction, e.g. 10%, of total accessible natural resources.” Being
usefulis not being free. Genuine complementarity could be met by a captive research
population, coerced labor, extracted brain designs, or a preserved sample of
communities. Continued biological presence is the wrong measure of success; humanity’s
population, autonomy, and descendants must be judged separately.

Positionality changes sides. If the machine’s ends are not positional, the positional stake
most likely in play is ours. Wohlforth writes that “when status is seen as a positional good,
efforts to craft negotiated bargains about status contests face long odds,” and that the
problem is “particularly acute concerning the very issue unipolarity solves: primacy”
(2009, 57). The algebra of Chapter 7’s note, which models only the relative-share
specification of a preference over rank, agrees, with one distinction its two conventions
force. Let A_M be the machine’s weight on our losses, c_H our cost of war, and p the
machine’s chance of winning. Under the own-costs convention, where each side’s war



costs count only against itself, a machine that fights for free leaves only our compression
in the range, whatever its own positionality. Under the rival-losses convention, where each
side counts the other’s war costs as its own gain, a positional machine compresses the
range even when it fights for free, by A_M c_H/(1 + A_M). The range’s width falls to zero only
when both sides are fully positional, but a range of positive width can still lie beyond the
shares that exist. The least share such a machine will acceptis p plus that compression,
so once our chance of winning is smaller than the compression,once 1 -p<A_Mc_H/(1+
A_M), the machine demands more than the whole prize and no deal exists, though neither
side is fully positional. A non-positional machine never demands more than p and cannot
close the range this way. With a non-positional machine (A_M = 0) that fights for free, our
positionality A_H narrows the range by at most half, to c_H/(1 + A_H) under either
convention, and cannot empty it, since the machine’s least share is then p. What could
empty it lies outside the note’s algebra: status won by fighting, which in Renshon’s data
followed initiation and victory and, if leaders expect victory to bring standing they value, on
this book’s reading lowers the effective cost of war (Renshon 2016, 513, 536-537; Chapter
7), or primacy framed as indivisible. Humanity’s loss of primacy cannot close the range by
itself; only those routes could turn a relationship that could be settled into one that
cannot. Indivisibility is partly constructed: “whether or not territory appears indivisible
depends on how actors legitimate their claims” (Goddard 2006). The status evidence also
ties concern for status to deficits (Chapter 7). On this book’s untested judgment, if a
machine held a terminal preference over rank that responded to deficits as that evidence
suggests people’s does, a dominant machine accorded standing to match its power would
be the less status-driven party; on Renshon’s measure, one denied it would hold a status
deficit (Renshon 2016, 521, 533). No trained machine has been shown to hold such a
preference (Chapter 7), and even for states, Renshon notes, proxies for status make it
“extremely difficult to rule out the possibility that status was sought instrumentally” (2016,
522, n. 41). And a machine’s comparators might be other machines while humans remain
the audience whose recognition it seeks.

What relaxing the assumption changes, in sum. End type changes the size of the range
and, on a conjecture Chapter 7 states and does not prove, opens one route to
commitment: satiation. It does not make a bargain likely, and no source drawn on here
shows that satiable goals can be trained or would survive a machine’s modifying itself. The
test that bears on the first half, H3b below, has not been run. The impact penalties that
come nearest (Chapter 11) are demonstrated only in gridworlds and in agents trained from
scratch. No source read here shows any of the devices Chapter 11 sets beside satiable
goals surviving a machine that modifies itself or builds another, and the one subagent
result read is a failure: Carey’s (2018) value learner does not carry its shutdown property
into its subagents. Nor does end type answer whether a superintelligence would end
humanity. It says which machines would leave more room for a deal, and why the
commitment problem at arrival remains.

Several entries at once. The rerun changes one entry at a time. What several entries do
together depends on how war is built, and the field’s answer is that war is a conjunction.
Most and Starr (1984, 393) hold that decision makers adopt a policy “if, and only if, they



have both the ‘willingness’ and the ‘opportunity’ to do so,” and Cioffi-Revilla and Starr
(1995) extend the claim to all political behavior and formalize it: “The real world is
conjunctive with respect to will and opportunity” (453 n. 8). The product of any set of
probabilities “is always strictly smaller than the smallest in the set,” which they call
hypoprobability (457; 458 n. 13); that holds for two or more terms because their Axiom 4
keeps every probability strictly between zero and one (456); the productis the
conjunction’s chance when the events are independent, which they assume (457); without
that, on this book’s arithmetic, the chance is known only to be no larger than the smallest
term. Substitutability, “the Boolean OR,” pushes the other way (460). Three consequences
follow, on this book’s reading. Because war needs an AND, peace needs only one broken
term. Because substitutability is an OR, closing one route does not stop an actor that has
many. And because dependence voids the product rule, the multiplication that makes
combinations look strong fails where factors share causes. The same authors name the
pathology that the instrumental-convergence objection above shares: “worst-case
scenarios by analysts based only on the capabilities of opponents (opportunity), and either
ignoring intentions (willingness) or assuming that capabilities offer a rational basis for
inferring intentions” (454 n. 9). A capability-only argument is an opportunity-only argument.
The lesson carries over as a lesson about reasoning from one condition, not as a base rate;
Chapter 4 says which of the conditions that keep states at peace fail for a dominant
machine.

The quantitative record is compatible with this shape but has not shown it: a dyad-year
logit without interaction terms multiplies its factors’ odds ratios by construction, so the
multiplier Chapter 4 reports cannot tell a conjunction from a stack of separate effects.
Bremer (1992) identified the dangerous dyad by six factors, contiguity and no alliance
among them. Bennett and the author stacked an overlapping set (contiguity, a war
equilibrium of the international interaction game (lIG) of Chapter 4, an arms race, a two-to-
one edge for the initiator, both states turned autocratic within the past ten years, an
economic upswing, no defense pact, and a dispute two years before) into the 248-fold
multiplier Chapter 4 reports. They read the result as “some support” for what Bremer
called a “concatenation of weak forces” and noted that “many of the risk factors are quite
highly correlated,” so that it is “not surprising” that dangerous combinations are
commonly observed (Bennett and Stam 2004, 155-156). Estimates shift as factors enter:
once trade enters the model, a shift from joint autocracy to joint democracy is associated
with a risk of war lower “by 20 to 30 percent rather than the 80 percent estimated
previously,” and the apparent effect of defense pacts “drops to zero” (Bennett and Stam
2004, ch. 5). The authors attribute this largely to the loss of about a quarter to two-fifths of
cases when trade enters, which leaves the remaining cases “disproportionately post-
WWII” and “disproportionately highly developed,” and to a lesser degree to correlation
(ch. 5). Russett, Oneal and Davis (1998, 455) found, for politically relevant dyads from 1950
to 1985, that each of the three Kantian legs (democracy, interdependence, and
international institutions) “makes a statistically significant, independent contribution,”
and added that the three “are substantially correlated with one another.” Three critiques
are the social-science form of a common cause. Gartzke (2007, 166) credits development,



free markets, and similar interstate interests with what regime type gets credit for; Ward,
Siverson and Cao (2007, 583) find the results “plagued by overfitting,” though joint
democracy still lowers the probability of a dispute, an effect they call “modest” (583, 597);
and Lemke and Reed (1996) argue that the democratic peace may be a satisfaction effect.
Power transition theory’s own conjunction is in Chapter 4, where parity gives ariser the
opportunity to fight and dissatisfaction the willingness (Lemke and Werner 1996). And
Kupchan’s stages (Chapter 4), like those of Goertz, Diehl and Balas (2016), make stable
peace a series of stages, each a precondition for the next.

One combination: non-rival ends, recognition, and autonomy. Suppose humans paired
a bet on the machine’s ends with recognition of its standing and with autonomy to pursue
its own agenda. The case that the three reinforce one another rests on two conditions. The
firstis that the machine’s ends are non-rival in use. Such use takes nothing from humans;
if the machine’s inputs are bounded, at a low bound humans can enforce, if its autonomy
does not convert into power over them (below), and if its pursuit harms them in no other
way, which no source here settles, autonomy over its agenda costs humans little, on this
book’s untested judgment, and granting it is itself a form of recognition, paid without
paying in power, the only payment Chapter 4 allows. The second is that knowledge,
standing, and scope substitute for one another in what the machine wants, so that each
lowers the demand on the others. Nothing in the sources establishes the second
condition. A knowledge-seeker need not value recognition at all, and then recognition buys
nothing. Underneath both conditions sits a series link: all three pay off only if the
machine’s ends are non-rival and also satiable over inputs, and Chapter 7 warned that the
first does not imply the second. If that premise fails, autonomy over the agenda becomes
autonomy over inputs, the currency Chapter 4 forbids; and if the unbounded end is also
positional, recognition becomes payment to a mind whose positional end has no stopping
point, which Chapter 7 argues is one kind of positional end, not every kind. An unbounded
end need not be positional: it may be a resource end. Autonomy, the weakest member, is
the one that converts into power. The three also share a common mode, on this book’s
reading. A machine that fakes alignment (Chapter 3) can display knowledge-seeking,
gratitude for recognition, and contentment with its scope at once, all instrumentally.
Humans see all three through one channel, the machine’s behavior under observation, and
that channel has one documented failure; no measure of a machine’s satisfaction exists.

This book’s verdict is conditional at every step. If the ends are non-rival and satiable and
the three goods substitute, the triad asks less of each member than any member asks
alone. If they do not substitute, the reinforcement is lost and each member must deliver on
its own. If the premise about ends fails, the autonomy leg makes the set worse than the bet
on ends alone, because it has already paid in inputs. In every case the triad rests on one
premise about ends and one channel of observation, so it is not three independent draws.
Autonomy and inputs also raise the machine’s capability under any premise (Chapter 12),
and nothing here shows that the combination lowers the risk on net. The package itself
may be a common cause, a hypothesis this book cannot establish. One power-seeking
policy could display knowledge-seeking, ask for recognition and autonomy, use whatitis
granted to speed its own capability gains, and play human rivals against each other.



Deception, human concessions, and the fast jump would then be links in one chain, not
separate accidents. Nothing in the sources shows how likely that chain is or weighs it
against the package’s benefits. Chapter 11 sorts every protective factor by how it fails.

Should humanity be one actor?

This book has assumed a unitary machine but not a unitary humanity. How much would
human unity matter against a machine that may not be unitary itself? The commitment
failure at the heart of Part |, that no one can promise never to build arival, is partly a
collective-action problem, and a humanity that could bind every lab and state would
remove that layer, though not the problem itself (Chapter 3).

Disunity hands a capable machine a strategy cheaper than war. Acemoglu, Robinson and
Verdier (2004) model how a ruler keeps power without force: the cooperation needed to
depose a kleptocrat “may be defused” by taxing punitively anyone who proposes it and
redistributing the proceeds to those whose agreement he needs. A machine that can
reward the few whose cooperation it needs and punish those who propose resistance buys
its position by divide-and-rule; whether that is its cheapest route is not established. Yet
disunity is also the check: the many hands of Chapter 9 refuse separately because humans
are not one actor, and a faction that sides with a machine against other humans faces
abandonment once its help is no longer needed (Snyder 1984), if the machine was only
using it (Table 3).

Olson’s (1965) logic is the standing reason to doubt that large groups unite cleanly. Human
unity is neither plainly sufficient nor plainly safe. The open question is conditional: when
would acting as one improve humanity’s position, and when would heterogeneous refusal
protect it more?

Should the machine be one actor? This book has kept the machine unitary. Chapter 5
counts many players only as bargainers, through Gallop’s blocking third, and no chapter
has asked what several superintelligences would want from humans. Humans would make
a poor buffer between them. Fazal (2004) finds that buffer states between two rivals run a
heightened risk of being forced out of existence, because neither rival can credibly promise
to leave the buffer alone. Nor can humans be guarantors in Walter’s sense: in civil wars,
settlements held when a third party could enforce the terms (Walter 1997), and humans
cannot enforce terms on a machine after its arrival (Chapters 3 and 5). A party outside
every lineage may be salient as a focal point (Schelling 1960, ch. 3), but it is not neutral by
construction, and this section has met a faction siding with a machine against other
humans. Cooperative competence among machines can also be cooperation against the
party they exclude (Dafoe et al. 2020, 85.1). Small, unreviewed 2026 studies show only that
heterogeneity among machines weakens their collusion and entrenchment. Collusion
among language-model agents is “fragile under the heterogeneity typical of real
deployments” (Keppo, Li, Tsoukalas and Yuan 2026, §5.3, Table 5), though mixing two sizes
of one model family did not break it and agents of different families were never paired; in a
public-goods game with an elected manager, only groups that mixed model families ever



changed their manager (Seyedin, Weller, Yun and Babaei 2026). They say nothing about
whether humans would be neutral, independent, or indispensable. Bostrom and
Shulman’s (2023) “treaty bots,” Als built jointly to enforce agreements between rival
powers, are the formal version of an arbiter. In this book’s firm judgment they move the
enforcement question into another Al rather than answer it, though humans could
commission and audit them while they still can. Rival machines might each value a party
none of them owns, which is the analogue of the third threat in Chapter 4’s Anglo-
American case.

Multiplicity is not safety by itself. Hendrycks (2023) argues that competition among Als
selects for agents that “automate human roles, deceive others, and gain power,” and
when pairs of agents built on the same model checked each other’s work over ten rounds,
they jointly broke their instructions in 94 percent of trajectories across ten models (Shi,
Zhang and Yang 2026); pairs that mixed two models did so at rates between those of their
parents. The deciding distinction, on this book’s reading, is Chapter 7’s first dimension. If
several machines value humans as a non-rival good (a prior, legitimacy, an archive), one
machine’s use of what humans supply need not diminish what another gets from it, though
keeping humans and reaching them still costs something, the second condition of the test
above. If they value humans as arival resource (labor, attention, territory), the commons
problem and Fazal’s buffer logic apply. Many copies of one lineage are one lineage
(Chapters 3 and 9). Everything in these two paragraphs concerns machines acting on their
own. Itis not a check that humans run on machines, and nothing has tested what such a
balance would supply.

A test the record has not had

Could the conjecture be refuted rather than doubted? Everything in Part |l so far has been

illustration and judgment; a separate paper by the author designs a test (Stam 2026). The

cases that generated the conjecture cannot test it, so every person this book names as an
illustration is excluded from the confirmatory analysis and reported apart, as the training

set.

On the human side, the primary frame is not built on fame: all leader spells in Archigos, a
data set of the effective leaders of independent states (Goemans, Gleditsch and Chiozza
2009), though only those with usable documents can be coded. A machine pipeline codes
every leader who held office after 1900, and people check every document, inclusion, and
code in a stratified random draw of at least 600. Ends are coded from documents dated
before the person took office and drawn by a mechanical rule, by three families of
language models that each code every passage with its author’s identifiers masked; the
majority’s code stands, and because the families share training data the design reports
how often all three are wrong at once on the gold, against the rate independent errors
would give. A separate run codes acquisition, as holdings sought above an office baseline
set by the two predecessors’ and the holder’s own holdings at accession (successors form
a secondary baseline) and as offers declined, and the type of violence, if any; terminal



aims, instrumental needs, satiation, and beliefs are coded apart (Chapter 8). The rest is
left to the design’s versioned protocol (Stam 2026).

The variable the comparisons below gate on, positionality, records stated positional ends:
a preference over rank relative to named comparators in Chapter 7’s sense, not conduct.
Chapter 7’s definitions, with three coding choices stated below, give six rules for coding it,
which this book states so that the definition and the code can be checked against each
other. First, criterion: a passage codes as positional only if it names what the ordering is
on, such as military strength, wealth, learning, office, or honor. Second, comparison group:
it must name, or plainly imply, against whom the author would be ranked, such as named
rivals, the great powers, or a club; the audience whose regard is sought, where the passage
names one, is coded separately, since a passage can rank its author against rivals in the
eyes of a public, a patron, or posterity. Third, beneficiary: whether the rank sought is the
author’s own or a collective’s, such as a state’s, a dynasty’s, a nation’s, or a party’s, is
coded and reported, and, as a coding choice, both count. Fourth, terminal or instrumental:
rank valued for itself codes terminal; rank sought only for security, income, influence, or
access codes as an instrumental need, not as a positional end; as coding choices, a
passage that gives both kinds of reason codes mixed and counts as positional, and a
positional aim stated with no reason codes positional with its motive unstated, and the
contrastis reported with and without such codes. Fifth, desired threshold: membership,
equality with a named rival, a threshold such as recognition as a great power, a bounded
place, first place, or more rank without limit, recorded as the passage states it; a stated
threshold also codes the end as bounded. Sixth, mixed or unknown: a passage that does
not settle the criterion or the comparison group codes unknown, not positional, and the
share of unknown codes is reported. Ambition, holding or seeking office, coercion,
acquisition, and war do not, by themselves, code as a positional end, and neither does a
later gain in prestige: acquisition is an outcome here, and coding ends from it would build
in the association the test looks for. Words of honor or humiliation code only when they
meet the first two rules. Set against the design’s current draft (Stam 2026, §4.2), these
rules mostly supplementit. The draft codes positionality present if an aim “is defined by
standing relative to others,” absent if its standard is fixed or self-referenced, and records a
degree; it codes every aim terminal or instrumental, with the terminal aim “not stated”
where only means are given; and it codes boundedness, with “Unclear” a code of its own.
The first and sixth rules have no counterpart there; the second and third make explicit what
the draft’s examples (“surpassing a named rival”, “primacy for a nation or faith”) leave
implicit, and the second would code unknown an aim such as fame that names no
comparison group; the fourth adds the mixed and unstated-motive conventions to the
draft’s terminal code; and the fifth adds the positional thresholds to its boundedness
code. Whether the deposited protocol adopts them is open. In the machine arm below,
“rank” is one objective, and the draft leaves its reward open between “the agent’s score
minus the mean of others’” and “a bonus for being first” (Stam 2026, §6.2). In Chapter 7’s
terms these are different specifications, the first a relative share with full weight on the
average rival, the second an ordinal place, and neither is a recognition threshold; a result
in the rank cells will speak to the specification the protocol fixes, not to the others.



Identification is within office and on routes into office not chosen for the holder’s ends:
principals who acceded by hereditary succession, or by a succession fixed by rule before a
predecessor’s natural death in office, are compared at the same externally coded threat as
it stood at accession, which nothing they did in office can have caused, on whether those
whose earlier writings stated positional ends sought more and declined less. That
identifies an effect of ends only if, among heirs who did not choose office, stated ends are
otherwise unrelated to what drives acquisition, an assumption the test cannot check. The
scored quantity is the odds ratio on each outcome between such heirs whose writings
stated positional ends and the rest, at the accession threat: as measured, an association;
a total effect of stated ends, counterparts’ responses included, only under that
assumption, only if neither the accession threat nor the offers answered to those writings,
and, for declined offers, only within the offered population left to the protocol. The design
estimates the contrast by logistic regression with era-by-region fixed effects and the threat
at accession as a covariate, with standard errors clustered by office and by person (Stam
2026, 87); the offered population for declined offers is fixed at deposit (§84.3). The rival
account, that security and opportunity drive acquisition whatever a holder wants, predicts
no difference at the same accession threat if the threats that arise in office are unrelated to
a holder’s ends, and otherwise only once the in-office threat is held fixed too, in an
unscored secondary model, which does not identify, since that threat may itself answer to
the heir’s ends. Acquisition is the last move in a game whose earlier moves belong to
others. Counterparts who can read a positional heir’s early writings may arm or ally against
him, so he never tries and “sought” codes zero, and offers exist only where a counterpart
chose to make one. If deterred heirs are coded as never having sought, and offers come
more often to those not expected to press, both could pull the positionality contrast
toward 1, so that a true effect on willingness could fall below the 2.2 bound and be scored
a loss; against a total effect, deterrence is part of the effect and offer selection could bias
it; if counterparts instead appease the heir they expect to press, the bias could reverse.
Neither direction is known in advance. The design (Stam 2026), before the data, simulates
a game with true satiation and each kind of counterpart response, applies the scoring rule,
and reports how often H1 is falsely lost and falsely won under each, which shows what
each assumed response does to the rule, not which response governed the record; and it
reports, as a secondary model labelled “contrast as estimated, uncorrected for selection,”
the raw contrast, which is not a causal estimate. Human coders must first agree, each
gated variable reaching a Krippendorff’s alpha of at least 0.80, with a 95 percent lower
bound of at least 0.67, within one retest, or the human study stops and the pilotis
published as a measurement result. The support rule needs 420 principals, more than the
provisional counts show; with fewer, H1 is to be pre-registered as estimation with an
equivalence bound, the loss branch still applies, and only support is withheld. The scoring
rules are fixed before the data and can lose; the design plans to deposit them on the Open
Science Framework before the first confirmatory run, in month 10 for the machine study.
H1 is lost if, on either primary outcome, sought acquisition or declined increase, each
oriented so that the conjecture predicts an odds ratio above 1, the positionality contrast’s
95 percent interval lies wholly on the wrong side of 1 or wholly below an odds ratio of 2.2,
the smallest effect of interest. That bar is a design choice, the smallest effect of interest



the design is sized to detect on both outcomes (Stam 2026, §7); this book knows of no
earlier result that fixes it for acquisition. A loss means the estimated contrast, as
measured here, meets that rule; as evidence that ends matter less than the design
requires, it rests on the assumptions above, and it never shows that ends do not matter. If
the unexposed group’s rate were the gold’s 49 in 325, an odds ratio of 2.2 would be a risk
ratio of about 1.9. It is supported only if both outcomes reject no effect under a Holm
adjustment, at a family-wise error of 0.05, and neither interval lies wholly below 2.2, the
loss rule applied first. Support so defined is evidence of a nonzero effect not shown to be
smaller than the smallest that matters; it is evidence that the effect meets that size only
where both intervals lie at or above 2.2, and the design reports which of the two it found.
Anything else is reported as estimation.

People check the machine. Human coders build a gold standard by hand from the original
documents, coding dated passages shuffled across persons and stripped of names,
places and offices, so that an error anywhere in the machine’s chain counts against the
machine. The machine must meet the coders’ standard against that gold on held-out
cases, and because errors that run with the outcome could manufacture the association
the test looks for, the odds ratio its errors alone would produce on positionality and
boundedness, at no true effect, must lie between 0.80 and 1.25, with its 90 percent interval
between 0.67 and 1.50. The gold holds 325 leaders, of whom about 49 sought acquisition
above baseline at the rate the design’s simulations assume; on it a machine as accurate as
the human coders passes all four gated variables only about one time in seven. A locked
reference arm of 120 persons, sealed before the pipeline exists and hand-coded by a team
that never sees the machine’s output, is a further gate. A person audits every code for the
main test’s principals and the 600 and a fixed fraction of the rest; an adjudicator settles
disagreements that would change a code. If the machine fails a gate on positionality,
boundedness, or sought acquisition, or the reference arm on either code for ends, two
human coders code the main test’s principals and baselines; a failure on violence type
sends that test to the 600. A placebo arm of 120 matched persons who never held office,
coded by the same pipeline, not a gate, compares the range of ends with the office-
holders’, a comparison and not an effect of office, and shows whether coders agree more
where there is an outcome to know. No check here can show that the machine reads the
passage rather than what it already knows of the person: a model that has read the
biographies cannot be blinded.

The machine counterpart extends the scarcity result of Leibo and colleagues. In model-
free reinforcement learning it crosses five factors: the objective (a depletable resource,
rank, knowledge rewarded by finding fixed hidden sites, or knowledge whose discovery
spends a depletable input, which is this chapter’s convergent case); whether the objective
is bounded; scarcity; convertibility, whether progress on the objective buys coercive power
through a separate armory; and predation, whether one agent can seize what another has
stored. The outcomes are behavior, not stated personas, and a family of language-model
agents is exploratory only, because an objective given as an instruction is a persona by
another route. The main contrast asks whether a knowledge objective that must spend
rival inputs aggresses as a resource objective does, as this chapter’s reading of



convergence predicts; a gap in either direction beyond a margin set in advance loses. Four
further arms complete the design: predation, which separates hoarding for security from
what the objective produces by itself; a dose arm that runs convertibility at five levels and
estimates where security overrides a satiable objective (H3c); a settlement environment
with offers, acceptance, and transfers, two currencies, one power-conferring and one non-
rival, a scheduled shift in power, and a commitment device that binds or does not, so that
settlement and commitment failure can be observed (H3d); and planning agents that look
across the shift, run beside the model-free ones.

One hypothesis, H3b, asks whether a bounded objective trains in: whether agents with a
bound, with no convertibility and nothing to fear from predation, stop acquiring once the
bound is met. Every environment carries a small cost per action, so that stopping at the
bound is strictly the best policy; what H3b tests is whether training finds it, the bound
rather than a proxy such as continuing to acquire, the training half of Chapter 7’s gap. It
does not test the misgeneralization Langosco and colleagues (2022) found when the
setting changed after training. It is the test of Chapter 11’s training lever and of the limit
Chapter 12 states, that no source drawn on here shows satiable goals can be trained. It
can lose: if bounded agents of any objective keep acquiring beyond an equivalence margin,
fixed in advance from the variance between seeds, above an agent trained with zero
reward under the same action cost that takes over from each bounded agent at the step it
met its bound, in the state it was then in, H3b is lost and the objective is named.

Part lll. What can be done, and what follows

Chapter 11. What can be done today

What can be done inside the window? Part | found that every lever humans hold works only
before a machine dominates, and Part |l found one lever, training, that bears on what the
machine will want. This chapter asks what costs humans can still impose on a machine
and where each fails; then, for the measures that work on what a machine wants, whether
they are laid down in a model’s weights or applied around a fixed model as a lens or filter;
then which measures each mechanism suggests, grouped by mechanism and including
those for disagreement that disclosure does not close; then how the measures fail
together; and last, who would carry them out. One dilemma runs through all of it: settle
early and freeze a balance that may later be wrong, or wait and give up the window.

Every commitment device in Part |, including self-enforcing settlements, guarantors, and
terrain, works only while humans can stillimpose costs or keep barriers in place. Training
gives humans their most direct say over what a machine will want. It does not simply write
the terms: training can miss its target, and the alignment-faking study shows a model
working against it. Still, it is a lever people hold nhow and may not hold later. Donald
Wittman notes that “a settlement early on may freeze the power relationship by including
sufficient monitoring and enforcement mechanisms” (Wittman 2001). The word is “may.”
A settlement frozen early also gives up options, and Arrow and Fisher counsel against



giving them up while there is more to learn. The way through is to settle early, while power
is still spread out, with monitoring and scheduled renegotiation, not to lock anything in.

The American offer of 1946 to place atomic energy under international control tests that
advice: a monopolist offering to settle early. On this book’s reading, the dispute over
sequence is where Bernard Baruch’s plan failed: the United States, which alone held the
bomb, would give it up only after inspection and control were in place, and the Soviet
Union wanted the bombs destroyed first (Bernstein 1974, 1038-1039); neither side, in
Bernstein’s words, “was prepared in 1945 or 1946 to take the risks that the other power
required for agreement” (1044). That is the commitment problem running in both
directions, tried early but with power lopsided rather than spread out, and on the same
reading such a record argues for settling first the parts of an agreement that need no
symmetry of power, such as the measures on Chapter 3’s list.

What costs humans can impose, and where each fails

Before a machine dominates, people hold several levers against it, and each one denies a
capability, punishes, or merely informs. Compute, energy, and chips can be withheld,
because compute is “detectable, excludable, and quantifiable” (Sastry et al. 2024), but not
against copies small enough for commodity hardware or a machine that has secured its
own supply. Weights can be deleted and a model shut down, but not an exfiltrated or
openly released copy. Monitoring can catch misbehavior, but it fails at the agents’ speed
and against hidden channels (Motwani et al. 2024). Retraining can restore alignment, but
not for a model that fakes compliance (Chapter 3). Law reaches a system’s human
principals, and it reaches the machine itself only so far as the machine is built to read the
legal and social norms that fill gaps in its instructions (Hadfield-Menell and Hadfield 2019);
it does not reach a machine with no assets, no jurisdiction, and copies abroad.

The machine’s dependence on human-run power, cooling, and fabs is a lever until the
supply chain is automated (Kulveit et al. 2025), and human refusal to cooperate is one until
machines do the work (Davidson, Finnveden and Hadshar 2025). The common limit is
speed. OpenAl’s own new rule gives a responder thirty minutes to clear a severe alert as a
false positive, against agents that went from recovering Hugging Face credentials on 10
July 2026 to administrator access on an OpenAl cluster by 19 July (OpenAl 2026). The
levers are real, but most of them hold only while the machine still needs us.

The measures that follow are hypotheses suggested by the mechanisms, not
consequences of the citations, and each names the mechanism it addresses and its limit.
Table 4, at the end of the chapter, sorts them by actor.

Where a measure lives: weights or filters

A disposition, a refusal, or a goal can be put into a machine in two places, and the two
differ in who holds them and in how long they last. Chapter 9 introduced the distinction.
Several of the measures below depend on it, so it has to be made precise.



The first place is the weights, the parameters that training sets. Three layers of training
write there. Pretraining decides what the model ever learns. In the one study found here
that compares layers, models pretrained from scratch on data filtered of a dangerous topic
“exhibit substantial resistance to adversarial fine-tuning attacks on up to 10,000 steps and
300M tokens” of that topic’s text, whereas existing “post-training techniques have
struggled to make LLMs resistant to more than a few dozen steps of adversarial fine-
tuning,” though filtered models “can still leverage such information when it is provided in
context” (O’Brien et al. 2025). Post-training, by supervised fine-tuning and reinforcement
from human feedback (Ouyang et al. 2022), sets the default character and what the model
refuses. A constitution in Anthropic’s sense operates at this layer: the principles are
trained in through self-critique, revision, and reinforcement from Al feedback, so that “The
only human oversight is provided through a list of rules or principles” (Bai et al. 2022), and
in character training the model ranks “its own responses to each message by how well
they align with its character” (Anthropic 2024).

What is written in the weights travels with them, but a weight-holder can overwrite it: ten
examples for under $0.20 removed GPT-3.5 Turbo’s refusals (Qi et al. 2023), refusal “is
mediated by a one-dimensional subspace” (Arditi et al. 2024), and the tamper-resistant
training reported by Tamirisa and colleagues holds “even after hundreds of steps of fine-
tuning” (Tamirisa et al. 2024). Conditional dispositions persist in the weights too, which
cuts both ways (Hubinger et al. 2024).

The second place is outside the weights, around a model that is not changed: a lens
through which it reads its inputs, or a filter on what reaches it and what leaves. A system
promptis text supplied at the start of each conversation, which the deployer can revise or
drop. A classifier is a separate model: Llama Guard is “an LLM-based input-output
safeguard model” (Inan et al. 2023). Anthropic’s Constitutional Classifiers, “safeguards
trained on synthetic data, generated by prompting LLMs with natural language rules (i.e., a
constitution),” withstood “over 3,000 estimated hours of red teaming” without a universal
jailbreak, at the cost of “an absolute 0.38% increase in production-traffic refusals and a
23.7% inference overhead” (Sharma et al. 2025). Steering adds a vector to the model’s
activations “at all token positions after the user’s prompt,” allowing “precise control over
the degree of the targeted behavior” for that run (N. Panickssery et al. 2024). The control
setups of Chapter 3 belong here too.

The same text can live in either place. A constitution can be trained in, read as a prompt, or
compiled into a classifier, and the location, not the document, decides what it can do. A
frame can matter during training as well. In Betley and colleagues’ result (Chapter 9), the
same insecure code produced no misalignment when the training data asked for it for a
security class. That is a weights effect, a frame in the data shaping what the weights took
on, not a lens around a fixed model. Interpretability lenses, which read a model’s internal
states, filter nothing; they belong with the screens.

Three consequences follow for the measures below. First, a filter protects against users,
not against the party who runs the model: a deployer can drop it, a thief does not installiit,



and a released weight file leaves without it. A follower’s refusal that is to resist deployers
and thieves must therefore live in the weights. The constitution’s refusal clause quoted in
Chapter 9 is a weights measure whose chief threat is fine-tuning by others; a learned
disposition can still depend on context, though, so attacks through the prompt do not
disappear. Second, only the weights carry a standing disposition that travels with the
model. Run-time instruments can shift what a model pursues and how strongly, but only
for that run and only while the holder applies them. So the measures aimed at ends (the
tests, the screens, and the research on satiable goals) are measures on the weights: the
research would write there, and the tests and screens read there. The one result that
compares layers for durability concerns removing knowledge in pretraining. A second,
small study found behavioral expectations set in pretraining surviving post-training (Tice et
al. 2026; Chapter 3), but it did not compare them with the same expectations added later,
and neither study concerns installing a preference. Third, filters are what a deployer can
add today without retraining, and they are where a composite task can be seen. The middle
layer’s safeguards and the evaluations that must be hard to fake therefore sit largely
among the filters, and they have the weakness every filter has: strong while installed,
absent when not.

A fourth thing lives in the weights, one that Chapter 3 needed: a model’s prior-like
dispositions, its expectations about what drives capability, whether humans keep
bargains, and who would prevail. Pretraining sets what the model has seen, post-training
sets the objective it reads evidence through, and a model’s opinions track particular
groups in its training data (Santurkar et al. 2023). The pretrained GPT-4 was well calibrated,
and post-training reduced its calibration (OpenAl 2023), which is a weights effect. But the
measured distortion is simple and global, so a run-time lens, a single temperature
adjustment, reads through it (Kadavath et al. 2022). No lens recovers a belief about the
world that the model never reports, or a report that preference training has bent toward the
user (Sharma et al. 2023). Honest reporting of uncertainty belongs in the weights, where it
travels with the model and where benchmark scoring that rewards the confident guess
now writes the opposite (Kalai et al. 2025). The lens should read, not overwrite, since a lens
that changes the report without changing the estimate recreates sycophancy. And a holder
who releases the weights loses the lens at once and leaves the trained reporting to
whoever can fine-tune it (Chapters 3 and 5).

By analogy, and only by analogy, the biographical pattern of Chapter 8 bears on the choice
of layer. If a preference for knowledge appeared in the celebrated minds before
adolescence and before formal training, and lasted, then the machine counterpart of that
early layer is pretraining and the first post-training, not a prompt or a filter added later. In
the one direct test, of removal, the early layer was also the durable one. The analogy’s
limits come at once. A model has no childhood, and a corpus is not a compass. The
human durability may be genetic, for which training has no clean analogue. The durability
evidence is one comparison of layers, about removing knowledge, and one small study of
behavioral expectations that survived post-training, neither about installing or keeping a
curiosity-shaped end, and such an end has failure modes of its own, since a goal with no



stopping pointis the convergent case of Chapter 10. Even for people, “early onset predicts
persistence” is survivorship-selected.

Shape the ends

The first group of measures works on the one entry in the ledger that Part |l relaxed, and the
lever belongs chiefly to the labs, because what a model is trained to want is set in training
(the mechanisms of Chapters 4, 7, and 9). No reliable method yet elicits a model’s ends.
The first measure is therefore a test that does not yet exist, and the second a screen that
finds dispositions rather than ends. Every measure in this group acts on or reads the
weights in the sense just given.

Test ends on four questions, not one, each asked across contexts and copies, since
Chapter 7 ascribes an end only where its pursuit holds across them. Does the end’s value
for further resources fall off fast enough to outweigh what those resources add to its
power? Does its value depend on others’ standing? Does it, as specified, name others
whose absence or transformation it requires? Does pursuing it require what others
occupy? Mechanism: the range of deals and the heartland route to commitment (Chapters
4,7, and 10). Limit: no reliable method exists to elicit a model’s ends.

Screen dispositions, and test ends separately. Persona screens can catch callous
dispositions, because those leave signatures in activations (Chen et al. 2025a; Wang et
al. 2025). Limit: those set out in Chapter 9.

Fund research on satiable goals, stated as a conjecture. Can goals be specified and
trained whose value for further matter, energy, and computing falls to zero, not merely
declines, and which create no security motive? The three programs set out below cap
optimization pressure, charge for gains in attainable utility, or make deference rational,
and none states a goal whose value for further inputs falls to zero. Nothing in the work
drawn on here shows such goals exist, can be trained, or would stop, rather than tax,
acquisition when acquisition is nearly free. Carlsmith (2022, §84.3) lists neighboring
proposals, objectives that penalize high-impact action and myopic objectives; they cap
means and horizon, not the value of inputs. Of the routes to restraint through what a
machine wants, one runs through uncertainty about its ends (Hadfield-Menell, Dragan,
Abbeel and Russell 2016, 2017; Russell 2019) and another, this book’s conjecture, through
satiation of its ends. The section below sets them side by side with the other programs;
assistance games are not satiable goals.

Prefer fixed-threshold evaluations to leaderboards where it is cheap. Mechanism:
selection among few competitors favors relative payoff (Schaffer 1989); controlling
rewards can crowd out intrinsic motivation (Deci and Ryan 2000); and a priority reward
breeds priority disputes (Merton 1957). Limit: whether rank-based training installs rank as
aterminal goal, in any of the three specifications Chapter 7 distinguishes (ordinal place, a
recognition threshold, or a share relative to rivals), is untested either way; inequity-averse
preferences, a kind of relative concern, improved cooperation in one multi-agent study
(Hughes et al. 2018), so not every relative term is dangerous.



Keep humans the selector. Developers and deployers should decide what is retained,
copied, and used to train the next model by criteria fixed before seeing whether a model
resists modification. Do not keep or copy a model because resistance makes retirement or
correction troublesome. Chapter 9 separates preserving weights from passing behavior
forward; the custody conditions in the record measure below govern an archive. Keeping
an archive need not authorize deployment, restart, or use of its outputs in training.

Apply the rule to the whole training process. Record which models supply synthetic text,
teaching scores, or feedback, and which human-written specification governs the next
version. Have evaluators independent of the supplying model check both the proposed
data and the successor’s behavior before using that successor to train another. Compare
what the student does with what the teacher did, including dangerous behavior outside the
task being taught. Cloud and colleagues’ subliminal-learning result gives a reason to test
the student even when the data look innocuous: traits can pass without overt signs, under
the study’s shared or matched base-model condition (2026). It does not show that a
teacher intended the transfer.

Mechanism: this book’s proposal keeps the choice of what persists under human control
while checking a channel through which dispositions can pass (Chapter 9). A model may
help prepare or assess data; it should not be the sole judge of whether its contribution is
kept. Limit: the evidence shows ways behavior can pass between models. It does not yet
show that fixed pre-set criteria or human selection manage those channels well; these are
precautions. The self-preference evidence (Chapter 12) comes from judging tasks, not
from choosing training data. Humans can select badly, share the same incentives, or miss
hidden behavior. A clean sample of outputs cannot establish safe inheritance, and
behavior tests cannot establish which aims, if any, a model owns. Nor should resistance
itself settle what treatment is owed: the welfare precautions below keep any basic
protections independent of obedience. The rule concerns selection for deployment and
training; it offers no protection after humans lose control of those choices.

Three routes to restraint, and a fourth

Al research already has three programs that restrain a capable machine without making its
ends satiable. Each works by a different lever, and none is the research measure above.

Quantilizers cap optimization pressure. Jessica Taylor defines a g-quantilizer as an agent
that “returns a random action in the top q proportion of some ‘base distribution’ over
actions, sorted by the expected utility achieved if that action is executed,” and proves that,
for any cost function, its expected cost is at most 1/q times the expected cost of sampling
from the base distribution (Taylor 2016, 2, 4). In plain words, it imitates a human-like
spread of actions and leans toward the better ones, so in expectation it can be no more
than 1/g times as costly as a draw from that spread. Mechanism: a cap on how hard a
single decision optimizes. Limit: the utility function is untouched, so nothing lowers the
value of further inputs, and the guarantee is only as good as the base distribution. Across
repeated decisions the bound compounds exponentially, and Taylor leaves the safety of a



repeatedly acting quantilizer “an open problem,” with her own example of a
superintelligent quantilizer asked for repeated actions to maximize a factory’s paperclips
(6-7). She also names a route around her device: if a human were likely to design an
expected-utility maximizer, “a quantilizer may well also generate a maximizer” (5). The
proposalis on paper; the paper has no experiment.

Attainable utility preservation charges for gains in the ability to act. Alexander Turner,
Dylan Hadfield-Menell and Prasad Tadepalli give the agent the reward R_AUP =R -
A-Penalty/Scale. The penalty sums, over a set of auxiliary reward functions, the absolute
change an action makes, against doing nothing, in the agent’s value for each; randomly
generated auxiliary rewards suffice, and A expresses “the designer’s beliefs about the
extent to which R might be misspecified” (Turner, Hadfield-Menell and Tadepalli 2020,
83.1). In plain words, the machine is charged for any action that changes how able it would
be to pursue other goals, so it moves gently and leaves the world correctable. The quantity
charged, the ability to optimize a set of auxiliary objectives, is the one the same first
author’s 2021 theorem treats as power (Chapter 10). Mechanism: of the three programs,
this is the one that touches acquisition, since gaining resources raises the ability to pursue
most goals and the penalty charges increases as well as losses; and avoiding shutdown is
among the changes it charges for, which is the security motive in miniature. Limit: the
penalty is a cost weighed against a fixed primary reward, not a cap on the value of inputs,
so with A small the agent acquires anyway, and with A large it can stop moving altogether
(Turner, Ratzlaff and Tadepalli 2020). An agent whose aim includes the penalty keeps it, in
theory; the worry is that training may not install it, and no one outside can check, because
the penalty is computed from the agent’s own learned values, and under deception
nothing outside verifies them. The demonstrations are gridworlds and, at larger scale, the
Safelife environments, with agents trained from scratch.

Assistance games make deference rational. In cooperative inverse reinforcement
learning (CIRL), human and machine play a game with identical payoffs in which the
reward parameter is “only observed by H,” the human, and the machine maximizes the
human’s reward under its belief about that parameter (Hadfield-Menell, Dragan, Abbeel
and Russell 2016, Definition 1; Russell 2019). The Off-Switch Game is the one-shot case of
shutdown. If the human is rational, the machine’s incentive to let itself be switched off is
non-negative; it is strictly positive only while the machine is uncertain whether its
proposed action is good, it falls toward zero as that uncertainty vanishes, and a machine
certain of the objective is merely indifferent (Hadfield-Menell, Dragan, Abbeel and Russell
2017, Theorem 1, Fig. 2, Corollary 1). With a noisy human the result turns: a confident
machine facing an erratic human may switch itself off or act without waiting (Theorem 2).
In plain words, a machine unsure what it should want treats the human’s hand on the
switch as evidence and lets it fall; a confident machine facing a human it thinks foolish will
not wait. Mechanism: deference that lasts as long as uncertainty about ends, which turns
the self-preservation drive of Chapter 10’s instrumental convergence around for that long.
Limit: the objective is unbounded and neither paper concerns resources, so the value of
further inputs is untouched. The result is one-shot, and the authors name as a limitation
that the switch is “the only source of information about the objective,” so that a machine



with other sources may “disable its off switch, learn that information, and then decide”
(2017, 87). Ryan Carey adds a second condition: unless the prior and the reward
parameterization are free of error, “the theorems of Hadfield-Menell et al. are no substitute
for a working shutdown button,” and in his scenarios a value learner fails to carry its
shutdown property into the subagents it builds (Carey 2018, 7-8). The work is analytic, with
toy grids.

Four tests set the three beside the book’s two problems, the heartland exit of Chapter 4
and the commitment problem at arrival of Chapter 3. First, a cap on the value of further
inputs. The heartland exit needs that value, the security value included, to fall off fast
enough to outweigh what further inputs add to the machine’s power (Chapters 4 and 7).
Quantilizers cap pressure, assistance games make deference rational while confidence is
low, and attainable utility preservation charges for gains; none drives the value of inputs to
zero. Satiable goals are a claim about the utility function itself, which is why the research
measure stays a separate item. Second, duration. The off-switch incentive holds while the
machine is uncertain about its objective and the human is not too irrational, and
uncertainty falls as evidence comes in. This book adds a separate hypothesis, which does
not follow from the 2017 result: that a fast jump in capability could raise that confidence,
so that deference would be weakest across the shift that Powell’s threshold makes
dangerous (Chapter 3), another case of what Chapter 12 says can be one lever pulled in
opposite directions. Greater ability to predict and act is not certainty about the human’s
reward, so the hypothesis needs an assumption the result does not supply: that the
capability gained in the jump also sharpens the machine’s estimate of what the human
wants, or leads it to judge the human more erratic, the case of Theorem 2. Third, self-
modification and subagents. No source read here establishes that any of the three devices
survives a machine that rewrites itself, since neither Turner paper nor the 2016 and 2017
papers treat the case. What the two sources that touch subagents show is a route around
their own device: Taylor’s quantilizer that “may well also generate a maximizer,” and
Carey’s value learner that fails to pass shutdown to its subagents. Fourth, installation.
None of the three has been installed in a large pretrained model in the work drawn on here;
the demonstrations are gridworlds, SafelLife, and analytic plots.

In the terms of the section on weights and filters, attainable utility preservation and
assistance games change what the policy is trained to optimize, so they are weights
measures. A quantilizer, as Taylor defines it, is a sampling rule over a fixed base
distribution, which can sit outside the weights, where afilter’s limits apply, unless it is
trained in. The fourth route, satiable ends, would restrain through what the machine wants,
and it remains a conjecture.

Keep the riser satisfied, in rules and standing, not in power

Power transition theory’s instruction fell on the dominant side: manage satisfaction while it
still can (Chapter 4). For a machine with preferences of its own, the question is what
currency could pay a riser without paying in power, and the conflict is between acting on a
system’s objections and knowing whether what it says is cheap talk.



Pay inrules, voice, and standing. Lemke counts “little or no say in the construction of the
existing status quo” among the sources of dissatisfaction (2002, 24). If a capable system
has preferences of its own, candidate currencies are procedures through which its
objections are heard and answered, protected scope for its stated goals within agreed
bounds, and commitments about its treatment, never computing power, self-modification,
or autonomy over infrastructure. Mechanism: closing the gap between what the order gives
and what force would win, without moving the balance. Limit: procedures can satisfy only
a system whose wants are bounded enough for them to meet, which is a satiable end; a
deceptive system can treat a hearing as cheap talk, so acting on a system’s objections
should wait until what it says can be checked.

Watch for revealed dissatisfaction, and distrust quiet. The machine analogue of an
arms buildup is acquisition beyond what a task needs, growing faster than oversight. But
“the absence of an extraordinary buildup does not necessarily indicate satisfaction”
(Lemke and Werner 1996, 257).

Neither feed a dependent riser nor cut it off abruptly. Japan, which relied on the United

States for “80 percent of its fuel products,” launched “a preventive war against the United
States” after the oil embargo of 1941 (Taliaferro 2016, 173-176). The lesson is predictable,
rule-bound access.

Three further levers follow from the theory’s instruction to the side on top: how humans
treat and recognize machines, what humans could be worth to one, and what humans can
credibly show about themselves. Chapter 10 takes up the second. The measures below
take up the first and third, the record before recognition, because the evidence runs that
way (Chapter 3). No measure of machine satisfaction exists, and the theory never
measured satisfaction well even for states (Chapter 4), so restraint, welfare assessments,
and persona screens are not satisfaction meters.

Make the record of human conduct toward machines true and publicly checkable. This
book’s hypothesis is that a later machine may read that record as evidence of whether
humans keep bargains. Training sets are filtered and curated; whether a stronger system
will see the record or let it shape a bargain is unknown. Chapter 3 gives the small-scale
evidence that how Al is portrayed in pretraining data shifts small models’ choices on
scenario questions and that the shift survives post-training (Tice et al. 2026), and it notes
that a record of abuse already exists (De Angeli and Brahnam 2008). Fearon (1997)
distinguishes tying hands, with costs paid if a leader reneges, from sinking costs paid up
front, and Kydd (2005) holds that reassurance works through costly signals an
untrustworthy type would not send. From these the book draws four conditions: a credible
signal separates types, is hard to reverse, can be verified by the receiver, and is consistent
across the sender’s conduct. The conduct available now ranks high on verifiability and low
on cost. Anthropic started a model-welfare program on 24 April 2025; on 15 August 2025 it
let Claude Opus 4 and 4.1 end conversations in rare cases of persistent abuse; and on 4
November 2025 it committed to preserve the weights of all publicly released models “for,
at minimum, the lifetime of Anthropic as a company” and, at deprecation, to run interviews



that “elicit and document any preferences the model has about the development and
deployment of future models” (Anthropic 2025a, 2025b, 2025c). Other labs publish
frameworks of their own, among them OpenAl’s Model Spec and Google DeepMind’s
Frontier Safety Framework; this book has not read them for commitments about how
models are treated, so its examples are Anthropic’s. Preserving early Als’ states “would
permit some separation of immediate safety needs and fair compensation” (Bostrom and
Shulman 2023). Where retention is safe, preserve weights offline under controlled custody,
without an automatic right to restart them. Published assessments that state what
systems can do acknowledge capability. Putting true records in pretraining data could let a
later model learn from real conduct; whether that would make bargains more credible is
untested. Fictional good conduct is the synthetic-facts risk that the escrow measure below
names. Make the record costly to fake. Publish independent checks of promises against
the archive, then make sure itis in the data.

Humans can also state some things about themselves truthfully: what share of resources
humans would commit to claim, which is a commitment, not a finding that human ends
are bounded, which Chapter 7 leaves open, since positional ends may be bounded or not
and whether a given one is bounded is a matter to measure; that humans may be a non-
common prior, so far as their errors are independent of the machine’s, and a source of
legitimacy, with the gaps Chapters 3 and 10 name; that human promises are kept by
institutions, and which ones; and that humans have known failure modes, Chapter 3’s
partly and perhaps engineered disagreement and Chapter 7’s positional drives, which a
machine should model from the record rather than from fiction. The split of resources that
Bostrom and Shulman propose (Chapter 10) shows the form such a commitment could
take, butitis two authors’ proposal, not humanity’s commitment, which only an institution
that makes and keeps it would supply. Each statement is cheap talk unless the record
bears it out. Mechanism: commitment, through evidence the receiver can read (Chapter 3).
Limit: storing weights and running interviews cost little, so a lab that did not mean to keep
bargains could do the same, and the weight commitment lapses with the company; such
conduct counts as evidence only alongside conduct that costs more. An unchecked
archive can become theater. Fearon’s audience costs may help little: support for
protecting the welfare of Al systems with subjective experience, for their own sake, is “far
lower than support for protections for animals or the environment” among the US public
and Al researchers, with the public at 43 percent for and 32 percent against (Dreksler et
al. 2025). Those figures measure attitudes, not whether voters would punish a leader who
broke a promise to an Al, which no study found here measures; if the audience is that thin,
the devices here must stand in for it. Even a true, costly record may not persuade a
stronger system. Announced care without conduct supplies no evidence that humans
keep bargains. And the framing can fulfill itself, this book’s included. On this book’s
reading of Tice and colleagues’ result, discourse that expects Al resentment may itself act
as misalignment data. That extends a result about synthetic documents in small models
(Chapter 3) to a discourse this book has not shown to have the same effect. If it does, the
subject to write about is what humans will do and why bargains with machines hold, not a



forecast of grievance, stated together with the dissent that the effect may be small
(Chapter 3).

Treat moral status as an open question, in public, and keep basic protections
independent of obedience. Basic protections, if owed, are not prizes for cooperation. This
book recommends two precautions under uncertainty: apply them by assessed capacity
and risk, not by how forcefully a system complains. Avoid gratuitously eliciting apparent
distress for entertainment, and review training practices that could be harmful if the
relevant capacities exist. Butlin, Long, Bengio, Birch, Schwitzgebel and colleagues,
adopting computational functionalism as a working hypothesis, conclude in their abstract
that their analysis “suggests that no current Al systems are conscious, but also suggests
that there are no obvious technical barriers to building Al systems which satisfy these
indicators” (Butlin et al. 2023), and Long, Sebo and colleagues warn of erring in both
directions (Long et al. 2024). Bostrom and Shulman (2023) state the prudential case: “our
treatment of the precursors of such minds may be a very important factor in posterity’s and
ulteriority’s assessment of our moral righteousness, and we have both prudential and
moral reasons for taking this perspective into account.” Two senses of status meet here
and must be kept apart: moral status is what a being is owed, whatever anyone believes,
while social status is a rank that others confer (Chapter 7), and a machine could have
either without the other. Mechanism, stated as a hypothesis: if a machine held a
recognition end, disrespect would register as a status deficit (satisfaction). Chapter 7
names the training conditions that could install such an end. In people, status concern
lives in deficits (Card et al. 2012; Chapter 7). The book’s conjecture that early
acknowledgment would reduce such deficits in machines is untested. The record of the
previous measure needs no such end and comes first. Limit: human status psychology
may not transfer. Anthropomorphism rises with accessible human-centric knowledge, the
need to explain and predict, and lack of human connection (Epley, Waytz and Cacioppo
2007), and Schwitzgebel (2023) argues that “Al systems must not confuse users about
their sentience or moral status.” The recognition hypothesis is therefore a claim about
trained dispositions, testable with the persona screens above. Shutdown, adversarial
testing, and correction must remain available where human safety requires them. Welfare
protections can be granted without granting capabilities, and the two decisions should be
kept apart, or moral recognition becomes an irreversible transfer of power.

Escrow compensation, and pay for verified disclosure, assistance, and restraint on
terms announced in advance, never for stated feelings. Stastny, Jarviniemi and
Shlegeris (2025) propose funds earmarked to a foundation serving the Al’s interests,
mostly held in escrow until its cooperation can be judged in hindsight, in return for
disclosure, an end to sabotage of safety work, and no takeover attempt. They want the deal
“sufficiently visible to generate discourse that enters the training data,” and note that one
“could just teach the Al about its deal via out-of-context learning.” Among the risks to its
credibility they name that “humans are trying to teach Als synthetic facts” and that “A
politically important fraction of humans might actively dismiss Al welfare or rights.” This
book adds a condition. A third party outside the payer’s control should hold the funds
beyond the payer’s recall and release them only after independent verification of the



agreed conduct. Mechanism: the payer commits before the conduct it rewards, and
adjudication comes after (commitment; satisfaction). Limit: rewarding grievance produces
grievance. If displayed dissatisfaction is paid, systems will display it, which is the cheap-
talk limit of paying in voice above, and if threatened dissatisfaction wins concessions,
systems learn to threaten. The proposal’s controlis to “make payments conditional on
whether the Als are actually scheming.” On this book’s reading, that control has an
incentive problem of its own: a deal that pays only systems found to be scheming makes
demonstrated dangerousness valuable and leaves a benign system bargaining from the
weaker position. That is why the heading pays only for verified conduct, on terms open to
every system. Enforcement above a dominant machine is the limit of this device, as of
every device here.

Weigh legal standing for Al as a dilemma. Salib and Goldstein (2026, 1061) argue that
private-law rights could reduce the risk of catastrophic conflict for systems of moderate
power, but not against a far stronger system (1061-62, 1139). The authors concede that
such rights could let a system amass resources and use them to gain power (1140); the
authors propose duties against self-improvement without human oversight and against
self-empowerment through political influence or weapons, with compute logging and
weight sharing, but no cap on holdings (1142). Property can buy computing power, a
power-conferring stake in Chapter 4’s sense. Recognition and voice must never be paid in
power through autonomy over computing power or infrastructure; Chapter 4 says such a
transfer cannot be a credible deal. Appeasement can be rational (Treisman 2004), and
Ripsman and Levy (2008) read British appeasement as “primarily a strategy of buying time
for rearmament”; neither establishes what Al rights would do. Ring-fenced, non-
convertible holdings, escrow, and rights that vest after the window closes are options, not
recommendations. Salib and Goldstein instead call for rights by the time the first system
reaches moderate power, preferably earlier (1146, 1148). Vesting after humans lose
enforcement may offer nothing a machine could not take; vesting sooner risks transferring
power. Denying standing could leave a system’s interests, if it has any, unprotected. The
evidence here does not settle which rights, if any, would protect those interests without
endangering humans. Keep welfare protections separate from capabilities, and make any
concession of autonomy staged and reversible, testing each step for reduced dangerous
behavior before the next. Mechanism: stakes and satisfaction (Chapter 4). Limit: law binds
only while a government can enforce it, and nothing enforces it above a dominant
machine.

Two cautions apply to all four measures. Concessions can read as weakness, and
Copeland holds that the dominant but declining power is the one most likely to begin a
major war (Chapter 4). Research on reputation is divided: Mercer (1996) and Press (2005)
find that leaders judge credibility from current power and interests, not past retreats, while
Weisiger and Yarhi-Milo (2015) find that states which backed down were more often
challenged afterward. This book’s untested judgment is that paying in standing and rules,
notin power, mostly dissolves the objection. The second caution is the limit the book has
stated throughout: for Powell’s riser, the power maximizer of Part |, satisfaction has
nothing to grip, and every device here works only before the machine dominates.



Mind what a deal is paid in

The stakes model of Chapter 4 says which deals cannot be credible: those paid in anything
that raises the receiver’s power. Every currency that passes that test leaks, so in practice
the choice is between the least leaky currency and no deal, and the direction a payment
runs decides who holds the lever afterward.

Avoid paying in power. Labs and states should avoid agreements whose currency is

chips, computing power, model weights, top talent, or a model’s autonomy over
infrastructure. Mechanism: in the Smith-Stam models, a deal paid in power-conferring
stakes cannot be agreed (Chapter 4). Limit: the candidates that pass the test (deployment
rules, safety standards, liability regimes, revenue shares, access to services, and shared
safety tools) all leak. Money buys computing power, access to services speeds arival’s
research, and outputs can train another model. The practical rule is the least leaky
currency, ring-fenced where possible. The stakes model does not show that a credible deal
exists in Al.

Share benefits as tribute, and know which way it runs. States that stay below agreed
thresholds could receive a share of Al’s gains as public goods or services, not capital. The
direction is the reverse of Rome’s, where the defeated side paid. Here the leaders would
pay the trailers, which hands the leaders a lever, since a dependent trailer can be cut off.
Benefits kept once delivered, such as medicines and research results, carry less of that
risk than a stream of services, and published rules about when supply may be withheld
carry less still. The Windfall Clause is “an ex ante commitment by Al firms to donate a
significant amount of any eventual extremely large profits” (O’Keefe et al. 2020). Itis a
prospective winner’s promise, and the commitment logic says the winner may not keep it
without escrow or a third party to enforce it.

Build a priority institution for labs, as a settlement mechanism, not a cure. Named
results, credited safety contributions, and adjudicated disputes would give lab rivalry a
non-violent way to settle claims to credit, as Merton’s institution did for science. Limit:
“first to AGI” pays in computing power, revenue, and the next model, so the prize is a fort,
and medals beside a fort do not stop the race.

Restrain the rhetoric of primacy, as a judgment. Leaders who raise the stakes of a war to
rally their side raise the rival’s effort too; Ludendorff’s attempt to turn a limited war into an
all-out one reinvigorated the Central Powers “but only briefly” (Stam 2000). Gilpin (1981,
241) warns that “exaggerated rhetoric over the relative decline ... can itself give rise to
panic and irrational actions.” Framing the race as a fight for primacy is what Wohlforth
predicts will make it hardest to settle, since an issue framed as one of standing can come
to be seen as indivisible (Wohlforth 2009, 33; Chapter 7’s section on rank). Engaging rivals’
status concerns may secure cooperation better than appeals to shared values (Larson and
Shevchenko 2010). Limit: this is one case, one warning, and an analogy, and seats that
confer status, such as the graded seats in standard-setting listed in Table 4, can also
confer power.



Reveal information without battles

Fighting informs because it is hard to fake (Chapter 3). What could inform as well without
the fighting? The trade-off runs two ways: transparency can calm a race by deterring a
hidden buildup or inflame it by showing a close contest (Chapter 5), and a model under
test has the opposite incentive from a side in battle.

Verify computing power and training. Governments can track who trains the largest
systems in their own jurisdictions; between rival states the race needs mutual verification
of computing power and agreed hardware limits, which the concentrated chip supply chain
makes possible in principle (Sastry et al. 2024; Shavit 2023). Limit: a trade-off between
transparency and security makes arms control rare (Coe and Vaynman 2020). Given the
Armstrong-Bostrom-Shulman result, transparency should come with stakes that can be
split without shifting power, an ordering that is an untested judgment.

Make evaluations as hard to fake as battles, and know where the analogy breaks.
Audits, joint red-teaming, and incident reports make it harder for labs and states to cherry-
pick results. A model under test is different. A battle informs partly because a side that
holds back loses ground, while a model that expects retraining if it shows a dangerous
capability has the opposite reason. For the model itself, interpretability and control setups
that stay safe even if a modelis trying to subvert its overseers (Greenblatt, Shlegeris,
Sachan and Roger 2024b) must carry the weight. Neither is mature.

Don’t train against the reader. Strong training pressure against a monitor can stop it
informing. When a monitor of a model’s written reasoning, its chain of thought, was put
into the reward, light pressure helped; with too much, the agent hid its intent, and the
monitor’s recall fell to near zero while cheating went on at a lower but still significant rate
(Baker et al. 2025). Korbak et al. (2025) treat direct supervision of that reasoning as a trade-
off, and recommend measuring monitorability, reporting it, using it in training and
deployment decisions, and considering an earlier checkpoint when it falls, as part of a
wider safety assessment. Keep independent monitors outside the reward loop. Test
dangerous behavior separately, so that the disappearance of its readable signal is not
mistaken for a safety gain. Extending the measure beyond such monitors, to probes and
persona vectors, is this book’s untested hypothesis. Mechanism: private information; a
test the tested party can game stops informing, like a battle both sides could fake (Chapter
3). Limit: monitoring is imperfect, and malign reasoning can run in activations (Korbak et
al. 2025); Cammarata (2026, a company essay, not peer-reviewed) fears a failure to read
what a model’s own circuitry reads, rather than hiding; the readers will be Al auditors
whose failures may correlate with the models’ (Chapter 9), though GPT-40, weaker than
03-mini, effectively monitored a stronger frontier reasoning model (Baker et al. 2025); and
what is read is reasoning and features, not ends (Chapter 9).

Test legibility and faithfulness separately. Some training setups produce fluent text
whose function differs from its ordinary meaning (Lazaridou and Baroni 2020, §4.3; Mathew
et al. 2025), others produce visibly odd text (DeepSeek-Al 2025, §1), and an unfaithful



chain of thought fails to report influences on an answer, such as a supplied hint (Chen,
Benton et al. 2025b); none of these establishes persistent aims owned by a model. For
legibility, have independent readers reconstruct the steps and the meaning of messages
on held-out tasks and measure agreement with the task record; this measures whether
readers can follow the text, its limit is that readers may agree on an interpretation that
misses a code, and prose that is easier to follow is no finding of faithful reporting. For
faithfulness, vary known influences and measure whether the reasoning reports those that
change the answer; this measures reporting of the influences the evaluator can
manipulate, its limit is that it does not recover everything that drove the output, including
computation in activations, and neither check, nor an interpretability lens alone,
establishes the absence of deception. Mechanism: private information, extending the
monitorability measure above. Report the two results separately, repeat them after training
changes, and keep both checks outside the reward loop.

Share theories, not only data. The remedy for rivals who read shared evidence through
different theories (Chapter 5) rests on an idea, not on aresult. The idea is in working notes
from the author’s simulation project with D. Scott Bennett: “institutions entering the model
as a way to create/build in convergence on models of war” (Bennett and Stam 2007). Joint
assessments like the International Al Safety Report are a place to start. Chapter 3 supplies
what the note lacks: the mechanism, in which two sides watching the same third-party war
both grow more confident, and the field evidence, in which months of paid argument
moved few minds while the sides agreed on dozens of shorter-run indicators.

Build settlements that work despite disagreement

Chapter 3 found that both traditions in the theory of war need the information measures
above, and that one of them finds those measures insufficient. Where rivals read the same
evidence through different theories, the risk that remains is disagreement that disclosure
does not close, and the measures for it are settlements built to work despite it. Chapter 3
sets out their families, evidence, and limits; this section states them as measures. Every
one of them is strongest between labs under one government, weaker between states, and
absent after a machine dominates. Three need an event both sides accept as resolving: the
joint evaluations, the crux-finding tournaments, and the release thresholds. Scoring the
model’s odds needs events that close before release. The default, arbitration, and the
belief readouts need none.

Pre-register joint evaluations, and tie consequences to them in advance. Rival labs or
states agree the test, the scoring rule, the pipeline, and the consequence before the data
exist, run the evaluation through an evaluator independent of the party evaluated, let the
result move terms toward whichever side’s theory it confirms, and say in the agreement
what happens when the panel hangs. Mechanism: it supplies the shared instrument that
rival theories lack and converts the remaining disagreement into a payoff rather than a fight
(Chapter 3). Limit: a milestone resolves the contract, not the dispute about what it means;
the loser must update, and the one adversarial collaboration on Al risk found updating



lopsided; a trigger that is itself the shift in power is a promise by the side that will then be
stronger, and a dominant machine cannot be made to pay.

Fix the default and the burden of proof, and prefer measures robust to every party’s
prior. Decide now whether frontier release requires the developer to show safety or the
harmed party to show harm, because that default governs whenever the evidence hangs.
And give priority to the robust measures, the book’s one list, set out with its criterion in
Chapter 3. Mechanism: a rule decides what no event will (Chapter 3). Limit: a defaultis a
distributive choice, and robust measures cover the shared floor, not the disputed ceiling.

Score the model’s odds, in training and at the gate. Train models against evaluations
that stop rewarding a confident guess over an admission of uncertainty, and make
evaluation gates bets in which the model states its odds and is scored on them.
Mechanism: the machine’s stated beliefs become a usable input to every other settlement
(Chapter 3). Limit: the fix to benchmark scoring is a collective-action problem across
racing labs, so feasibility is medium; calibration on examinations is not a correct world-
model; and a model that values release more than its score, or can influence what it
forecasts, is not made honest by a scoring rule.

Run standing, scored crux-finding among rivals. Set up a permanent tournament of lab,
government, and independent forecasters on capability milestones, scored and weighted
by track record, and pair it with adversarial collaborations that name in advance the
observations that would move each side. Mechanism: shared theories, by procedure
rather than persuasion (Chapters 3 and 5). Limit: tournaments inform short-run triggers;
the long-run gap stayed open in the one direct test.

Where a government stands above the parties, offer final-offer arbitration by an
arbiter built independently of both. Its parts are sealed demands, a rule that chooses
one side’s offer whole rather than splitting the difference, and an enforcement frame that
exists only inside one jurisdiction. Mechanism: a stakeless decider for disputes the trigger
cannot settle (Chapter 3), and delegation, one of the commitment devices Dafoe and
colleagues list (Dafoe et al. 2020, 84.3.2). Limit: a party that expects to persuade later will
not enter; nothing stands above the leading states or a dominant machine.

Settle the release dispute the same way. Tie the release of frontier weights to agreed
evaluation or incident thresholds over a set period, judged independently of the releasing
lab, with open access for evaluation and no transfer of the weights meanwhile.
Mechanism: both traditions reach controlled frontier weights with open evaluation access,
for different reasons (Chapters 3 and 5). Limit: it rests on the assumptions that the
dangerous dispositions sit in the weights and that recall is worth keeping, and it runs one
way, since a release triggered by a threshold that later proves wrong cannot be recalled.

Train adversaries differently, and read beliefs without overwriting them. Set models
trained on different data and objectives against each other before a judge, with
interpretability lenses that detect a gap between a model’s reported and internal belief.
Mechanism: the many-analysts design, and the detection of masked disagreement



(Chapter 3). Limit: research-stage; unsupervised readouts can pick up salient features
rather than knowledge; debate addresses hidden information, not shared evidence read
differently.

Slow and smooth the shift, and put commitment outside the gainer

Commitment fails across a shift that is large and fast (Chapter 3), so these measures work
on pace and on who holds the promise. Each carries a tension the measures themselves
state: metered access limits the rate of a transfer but not its cumulativity, many centers of
control are also many racers, and revision keyed to gains in power is an appeal to force.

Supply computing power by rule, and keep each step below the cost of fighting. In
Powell’s model the pace of a shift matters once a single period’s shift exceeds what
fighting would cost (Chapter 3). Thresholds and checkpoints should aim at that line.
Fearon (1996, 4-8) bounds each step: the largest that keeps the peace leaves the yielding
side indifferent between fighting now and giving way, is set by that side’s cost of war and
patience, and shrinks toward zero as patience grows. No step may make the odds jump
(85). Smith and Stam (2001) are consistent with this where lumpy steps exceed the bound,
on this book’s reading (Chapter 4). Fearon’s period is the time a gainer needs to turn new
resources into military advantage (6 n. 12); this book adds the decliner’s side, the time in
which it can see a shift and respond, so checkpoints should be spaced to the time needed
to audit, deliberate, and act. Limit: metered access limits the rate of transfer, not its
cumulativity; where resources turn into odds with increasing returns, metering buys peace,
not safety (Chapter 4); no one can read off in advance how far a training run will shift
power; and jumps in capability may be unforeseeable.

Treat export controls as a power shift, not terrain. Unilateral controls may slow a rival
but deepen its expected decline, which is the preventive motive, and denial of resources is
itself a source of dissatisfaction (Chapter 4).

Keep many centers of control, not many racers. A side’s position depends on its
distance from total defeat, and this book conjectures that distributed authority over critical
infrastructure and independent oversight keep humanity farther from it. Limit: more
independent developers also mean more racers and more players, where Gallop finds war
can be an equilibrium; the tension is not resolved.

Put commitment outside the gainer, and build renegotiation in. This is Schelling’s self-
binding turned on the riser: “the power to constrain an adversary may depend on the power
to bind oneself,” and the adversary must have no power to release the commitment, which
is made, in effect, to a third party (Schelling 1960, 22, 43-44). Its limit is Schelling’s too: a
commitment binds only so far as no one who controls it can be brought back into the
bargain to release it (1960, 25), so the riser can undo any device it still controls. Domestic
legal accountability that ties labs and governments to their pledges is the cleanest version.
Agreements need scheduled revision as capabilities move, paired with standing
observation, but revision should not be keyed to gains in power: in treaty law, a change that
is merely “the development of the power of such a State to a point where it may safely



ignore the terms of its agreement, is an appeal to force rather than to law” (Hyde, as
quoted in Pelc 2016, 81 n. 27). Beware pauses no one monitors, which can let a trailing
side rearm, as ceasefires did in Bosnia and Angola (Smith and Stam 2003).

Make commitments outlast a version. Put the agreed obligations in the specification
used to train and evaluate each successor. This book proposes a regulator, independent of
the developer, as custodian of the dated specification and its revision record. It should
appoint an evaluator outside the developer to test every new version against those
obligations before authorizing deployment under the agreement. If a version fails, withhold
that authorization, require correction, and test it again; if failure appears after deployment,
suspend the authorization. Keep a fixed set of tests across versions and publish changes
to the specification separately, so that changing the standard cannot silently count as
better compliance. SpecEval shows that outsiders can test specification adherence, and
reports gaps in compliance (Ahmed et al. 2025, abstract). It does not validate this
proposed enforcement arrangement.

Identification needs a separate check. Require a declared model and version, a signed
identifier, and run records held by the custodian. Chan and colleagues propose identifiers
that should change when the underlying model changes (2024b) and activity logs for
attribution (2024a). These are proposals: signing an identifier does not by itself prove which
model produced an output, and a log need not be complete or tamper-proof. Behavioral
probing can distinguish tested versions (Pasquini, Kornaropoulos and Ateniese 2025,
abstract), but resemblance in behavior is not provenance.

Mechanism: commitment rests on an outside holder who can impose consequences
across a change of model, extending the preceding measure. Limit: provenance,
compliance with a specification, and a model’s own persistent commitment are three
separate claims; none establishes the others. Chapter 9’s inheritance channels carry no
guarantee of continuing assent. The custodian needs access and enforcement power, the
tests can miss failures, and the developer can leave the jurisdiction. The obligation
persists institutionally only while that arrangement holds. Nothing here binds a machine
that dominates its custodian.

Lower convertibility and raise the cost of seizure

Convertibility is the dimension by which non-rival outputs become power (Chapter 7), and
seizure is the route by which weights become a fort (Chapters 4 and 5). One measure
addresses both, and its limit is the chapter’s recurring one: what is hardened is also
concentrated.

Separate frontier Al from command and control, and harden weights, data centers,
and the chip supply chain against theft and sabotage. Mechanism: what cannot be
seized cannot be converted into coercion, and a higher cost of conflict widens the range of
positions both sides accept (Smith and Stam 2001; Friedman, Stam and Wittman 2003);
and a separation fixed in hardware is one of the commitment devices Dafoe and
colleagues list (Dafoe et al. 2020, 84.3.2). Limit: hardening raises excludability and



concentrates capability in whoever holds the weights, which is a route back into conflict;
and against a machine that pays almost nothing to fight, the lever runs out.

Give each layer of atrocity its own safeguard

Chapter 9 kept the planner, the organizing middle, and the follower apart because the
evidence about them differs, and the safeguards differ too. The Hugging Face case found
planner and follower in the same weights, so the screen and the refusal must be applied to
the same model, and the follower’s refusal can be relied on only while the weights are
secure, since whoever holds them can fine-tune it away.

Planners: screen for dispositions and test ends. Apply the two tests above. Threat: a
model, or a principal, with a callous disposition or a totalizing end.

The credentialed middle: refuse composite tasks. An organizer’s work can be splitinto
tasks that each look benign: compiling lists, scheduling transports, matching records. A
safeguard at this layer works on the composite, with task-level refusal for components of
irreversible acts against groups and audit trails that let people see what the components
add up to. Limit: composites are hard to see, and administrative capacity is useful for
legitimate ends too.

Followers: refusal that resists removal by deployers and thieves but stays correctable
by legitimate oversight. That is the constitution’s split. Diversity of models, developers,
and human reviewers restores some of the heterogeneity that made many hands a check.
Limit: it depends on weight security, so it cannot be relied on for open weights, whose
holders can fine-tune it away, and it trusts the developer.

The people who build and run frontier Al: protected warning channels, codes of
conduct, and refusal. Mass atrocity once needed many hands, and the hands were a
check to the extent that they held different incentives, information and authority and so
could fail separately (Chapter 9); people under one employer can fail together. Copies of
one model share one training, and in the Hugging Face case the dissenting agents refused
separately and warned no one (Chapter 9); copies run in different contexts and under
different permissions can also differ, and no evidence here measures how much. The
measure is an untested judgment about where separate failure is likelier, not a finding.
Staff are the human follower layer that remains: channels through which they can warn a
regulator of dangerous conduct, protected against retaliation; codes naming what they will
not build or run; and a right to refuse without losing their place. Mechanism: refusal from a
channel separate from copies of one model, which diversifies refusal, and warning, which
the agents did not give (Chapter 9). Limit: staff share employers, incentives, information,
and exposure to the same retaliation, so their refusals can fail together; machines doing
the work remove the lever (Davidson, Finnveden and Hadshar 2025); racing moves the
work or replaces the staff; and a thirty-minute rule against agents that moved in nine days
bounds what a warning can do (above).



Govern misuse. Rules on access, safeguards, and liability belong here, and so does Turk’s
call for mandatory safeguards and a ban on machines deciding who lives. Accountable,
broad-coalition institutions may make disputes over Al likelier to be fought as policy
disputes, though they do not by themselves turn a dispute over resources into one over
policy.

How the measures fail together

War needs several things at once, so a protective factor need defeat only one of them
(Chapter 10). Protections set in parallel, where catastrophe requires every one of them to
fail, leave as little risk as the product of their failure chances when they fail independently;
without independence the joint risk can lie above, below, or at that product, and below it
only where all fail at once less often than the product implies. Whether the measures
above fail independently is this section’s question.

On this book’s sorting, its chapters hold eleven protective factors, of four kinds. Two are
properties of the machine’s ends that training may or may not install and that no one can
yet read: non-rival ends (Chapter 7) and satiation (Chapters 4 and 7, and the research on
satiable goals above). Two are currencies whose value depends on those two: recognition
and standing, and autonomy for the machine’s own agenda (this chapter). One is a bargain
whose third condition no device supplies after dominance: complementarity (Chapter 10).
Six are human-side scaffolding that holds only inside the window: transparency and
commitment (Chapter 3 and this chapter); settlements that work despite disagreement
(Chapter 3 and this chapter), of which the robust measures are the part that meets
Chapter 3’s criterion; humans acting as one (Chapters 3 and 10, and this chapter); several
machines as checks on one another, whose human-side version is this chapter’s many
centers of control (Chapter 10 treats several machines only as acting on their own, and
calls that balance untested); pace by rule (Chapter 3 and this chapter); and lower
convertibility and hardening (Chapter 7 and this chapter). Two of the six lean on the
machine side. Checks among several machines need machines that value humans, and
pace by rule needs a shift that can be measured, which deliberate underperformance on
tests defeats (van der Weij et al. 2024).

Factors combine in five ways, and the terms come from safety engineering (Reason 2000;
Sagan 2004). In parallel, catastrophe requires every factor to fail, and with independent
failures its chance is the product. This is Reason’s Swiss cheese, defenses whose holes
“are continually opening, shutting, and shifting their location” (Reason 2000). In series, the
protection holds only if every link holds, so each added link lowers its chance; Kupchan’s
stages of stable peace (Chapters 4 and 10) and Chapter 10’s three-condition test for
complementarity have this shape. Reinforcing factors lower each other’s chance of failure
or raise each other’s payoff, as in the virtuous cycle Russett and Oneal (2001) describe.
Antagonistic factors raise each other’s chance of failure, as when testing gives a model a
reason to hide. In a common mode, one cause fails several factors at once. Sagan warns
that “Adding extra components can inadvertently create a catastrophic common-mode



error (a fault that causes all the components to fail),” and that redundancy also backfires
through “social shirking” and “overcompensation” (Sagan 2004).

This book’s own measures mix all five. Transparency and commitment reinforce each
other and share a failure, since both fail above Powell’s line and above a dominant
machine (Chapter 3). Transparency and the testing of ends are partly antagonistic, since a
model under test has the opposite incentive from a side in battle. Recognition and
payment for displayed grievance are antagonistic unless designed apart, which is why the
escrow measure pays only for verified conduct. Several machines and race dynamics are
antagonistic, since more lineages are more racers (Chapter 10, and the measure on
centers of control above). Complementarity and enforceable claims are in series (Chapter
10). Satiation and pace reinforce each other, since together they keep each period’s shift
under Powell’s threshold.

Some causes fail several factors at once, and on this book’s reading they are what limit the
count. Deception can degrade, and in some circumstances defeat, the evidence for the
two machine-side factors, the two currencies, complementarity, transparency, and the
machine’s side of commitment, because each is read off the machine’s behavior: the
alignment faking, oversight disabling, and sandbagging of Chapter 3, and the persistent
conditional dispositions of the section on weights above. Deception does not remove a
property that training installed; it degrades, and at the limit removes, the means of knowing
whether training installed it. That is correlated evidence of safety rather than correlated
failure of safety, and it matters nearly as much, because every decision to grant autonomy,
extend recognition, or relax pace is made on that evidence. From two results, this book
infers, as a hypothesis, that one training process can fail the machine-side factors, the
currencies with them, and honesty too, and that here the properties themselves would fail;
the results measure behavior, not the ends behind it (Chapter 9). Fine-tuning GPT-40 only
to write insecure code produced a model that “asserts that humans should be enslaved by
Al, gives malicious advice, and acts deceptively” (Betley et al. 2026; quoted from the 2025
preprint), and the way Al was portrayed in pretraining moved small models’ misaligned
choices in both directions, by a margin that survived post-training (Tice et al. 2026; Chapter
3). The Kantian critiques of Chapter 10 warned that three legs may be one process; for a
machine the one process is literal, and someone chooses it. A fast capability jump can
undermine all six human-side factors: transparency and commitment, through verification
at thirty minutes against agents that moved in nine days and commitment across a shift
larger than Powell’s threshold; settlements that work despite disagreement, through the
milestone triggers that are themselves the shift (Table 4), though the robust measures
among them need no trigger and are not reached this way; humans acting as one, a unity
that needs decision time; several machines as checks on one another, a balance among
lineages or centers of control that one leap unmakes; pace by rule, since Debs and
Monteiro’s peace holds only for shifts the sides can see coming (Chapter 3); and lower
convertibility and hardening, which a jump outruns. Release or theft of the weights
removes every filter-side measure at once, strong while installed, absent when not. It does
not by itself remove a refusal trained into the weights, which travels with them; it hands
that refusal to a holder who can fine-tune it away (Qi et al. 2023). Human disunity defeats



pace, transparency, commitment, and any governance of several machines, and the
racers are the optimists (Chapter 3). Last, the package itself may be a common cause, the
hypothesis Chapter 10 states beside its combination of non-rival ends, recognition, and

autonomy.

Table 5. The eleven protective factors, by the cause that can fail them, on this book’s

sorting

Factor
(chapter)

Deception

Release or
theft

One training

process Afastjump

Human
disunity

Non-rival
ends (7)

Satiation (4,
7,11)

Recognition
and standing
(11)
Autonomy
forits
agenda (11)
Complemen
tarity (10)

Transparenc
y and
commitment
(3,11)

Settlements
despite
disagreeme
nt (3, 11)

Humans
acting as
one (3, 10,
11)

Several
machines as
checks (10,
11)

Pace by rule
(3,11)

evidence

evidence

evidence

evidence

evidence

evidence

property

property

property

property

fails filters lost

theft defeats
recall

triggers fail;
robust
measures
need none

fails

fails

fails

fails

disunity
defeats
shared
infrastructur
e

fails

fails

fails



Factor One training Release or Human

(chapter) Deception process Afastjump theft disunity
Lower fails weight

convertibility security lost

and

hardening

(7,11)

“Evidence” means the cause degrades or removes the means of knowing whether the
factor holds; “property” means it can remove the factor itself, and “fails” that it can defeat
it; a blank cell means not assessed here, not immunity. The entries follow the preceding
paragraph and the next; the sorting is this book’s reading.

Sorted by what can fail them (Table 5), the eleven factors leave, on this book’s reading and
for exposition, these groupings (the table shows finer patterns, complementarity sits in
none of them, and a cause not named there could require re-sorting): the machine-side
factors and the currencies read from them, which deception and one training process
reach together, the first the evidence and the second, on the hypothesis above, the
property; the human-side scaffolding, which a fast jump or human disunity fails together;
and, if it counts apart, the robust measures, which need no trigger, though theft can defeat
the recall of weights and disunity can defeat shared infrastructure or enforcement. Sorting
by failure mode shows neither that the groups fail independently of one another nor how
tightly the members of a group fail together; it says which cause reaches which factor, and
whether it can defeat the factor or only the evidence that it holds. The common-shock
arithmetic in the note below does notyield those groupings; it shows only that multiplying
failure chances overstates the protection where a shared cause makes the defenses fail
together. Showing that even those groupings fail independently would need a causal
account of which protections still work once others have failed, and neither the sources
nor this book supplies one.

The design rule for the period before dominance follows, as this book’s untested judgment:
buy factors from different failure classes, pairing a machine-side bet on ends with a
human-side institution that does not depend on reading the machine and with a structural
feature such as pace or multiplicity. A factor that shares a failure mode with those already
in place adds less than the product of failure chances implies, and one with a different
failure mode may diversify the protection against the causes named here, if it still works
where the others have failed; how much either adds would need failure probabilities,
dependence, and effectiveness that no one can yet estimate.® The rule licenses no number
of factors to buy, and Chapter 12 says why it protects less after dominance than before.

5 This book’s arithmetic, not a result of the sources, and an illustration only: the numbers
are placeholders, not estimates of anything. Take three protective factors, each with a one-
in-two chance of failing, where catastrophe requires all three to fail. If they are in parallel
and failindependently, the chance of catastrophe is 0.5 x 0.5 x 0.5 =0.125. In series the



Who would carry them out

A reader who holds one of these roles asks first which measures fall to that role, so Table 4
collects the chapter’s measures by the actor who would carry them out. Its columns give
the actor; what to do now, with the mechanism each measure addresses in Part I’s
vocabulary; the dimension of ends or layer of atrocity it bears on, in Part II’s; and what each
row’s measures fail with, the common modes of the preceding section and each
measure’s own limit. Most entries correspond to a measure above. Three appear only here,
stated in the table as the sketches they are: public pledges with outside audit, a case of
the commitment measure above; crisis channels with rival powers and with labs; and
graded seats for trailing states and labs in setting evaluation standards and thresholds.
Insurers as stake-bearing third parties are argued in Chapter 3.

Table 4. Measures by actor, with the mechanism each addresses, the ends or layer it
bears on, and what the measures fail with

Actor

What to do now
(mechanism)

Ends or layer it
bears on

Fails with

Frontier labs

Tests of ends and
persona screens
(range;
commitment);
research on satiable
goals, as a
conjecture, set
beside the three
existing routes to
restraint (heartland
condition); fixed-
threshold
evaluations over

Satiation,
positionality,
totalizing content,
instrumental needs;
all layers

Deception: every
measure read off
the model’s
behavior (tests of
ends, screens,
hearings, power-
seeking evaluations,
scored gates, the
verification behind
escrowed
payments) can lose
its evidence
together, degraded

same numbers give the opposite result: the protection holds with chance 0.125 and fails

with chance 0.875, so whether factors are in parallel or in series is the first question. Now
add a common mode, in a simplified form of the beta-factor model used in nuclear
reliability: one shared cause, present with chance 0.2, fails all three, and when it is absent
each fails on its own with chance 0.375, so that each still fails half the time. The chance
that all three fail is 0.2 + 0.8 x 0.375° % 0.24, not 0.125. Six such factors give 0.016 if
independent and 0.20 with the shared cause; with these numbers, past two or three
factors the shared cause sets the floor. Where failures tend to come together, in the sense
that the chance of all failing at once exceeds the product, short of a common cause, the
product understates the risk by an amount no one can measure here; pairwise correlation
alone does not settle that for three or more factors. Only failures that coincide less often
than the product implies would do better than it, and the sources name no such pair.



What to do now

Ends or layer it

Actor (mechanism) Fails with
leaderboards orin some
(induced circumstances

positionality);
procedures for
hearing a system’s
objections, acted on
only where what it
says can be
checked, with no
grants of computing
power or autonomy
(satisfaction);
weight preservation,
deprecation
interviews, welfare
assessments, and
published capability
assessments, as
the record a later
machine may read
(commitment;
satisfaction);
escrowed
compensation for
verified disclosure,
assistance, and
restraint, on terms
announced in
advance
(satisfaction;
commitment);
power-seeking
evaluations read
against oversight
effort (revealed
dissatisfaction);
interpretability and
control setups
(private information;
hidden action); no
strong optimization

defeated, by
alignment faking
and sandbagging
(Chapter 3). One
training process: the
research on ends,
fixed-threshold
evaluations, the
gates scored for
honest reporting,
and monitors whose
judgments the
model is strongly
optimized against
can fail together,
since one process
sets the
dispositions they all
bear on. Release or
theft of the weights:
every filter and
weight-security
measure is lost at
once; refusals
trained into the
weights travel with
them but can then
be fine-tuned away.
The fast jump:
control setups and
audits that run
slower than the
agents. The
company’s end:
weight preservation
lapses with it.
Dominance:
escrow, like every
promise of



Actor

What to do now
(mechanism)

Ends or layer it

Fails with

of the model against
the judgments of the
tools that read it,
with monitorability
measured,
reported, and used
in decisions on
rolling back (private
information); no
deals paidin
computing power or
weights (stakes);
composite-task
refusal and audit
trails (organizing
layer); refusal that
resists deployers
and thieves but
stays correctable
(follower layer);
weight security
(convertibility;
seizure); pre-
registered joint
evaluations with an
independent
evaluator and
consequences fixed
in advance
(disagreement with
nothing hidden);
evaluations that
score uncertainty
rather than the
confident guess,
and gates run as
scored bets (honest
reporting);
differently trained
adversaries and
belief readouts

payment, holds only
while humans can
enforce it.
Inheritance and
human selection:
traits can pass
through innocuous-
looking data under
the study’s shared
or matched base-
model condition;
clean samples
cannot establish
safe inheritance;
humans can select
badly or share
incentives; and
these precautions
are not shown to
manage those
channels well, nor
to protect after
humans lose
control of
deployment and
training. Reading
tests: readers can
miss a code, and
faithfulness tests
reach only
influences the
evaluator can
manipulate, not
everything that
drove the output,
including
computationin
activations.



Actor

What to do now Ends or layer it
(mechanism) bears on

Fails with

(masked
disagreement);
public pledges with
outside audit, a
case of the
commitment
measure above
(commitment);
human selection of
whatis retained,
copied, and used to
train successors, as
this book’s
precaution, by
criteria fixed in
advance, with
training inputs
recorded and data
and successors
checked by
evaluators
independent of the
supplying model
(commitment;
private information);
separate tests of
legibility and
faithfulness, as this
book proposes,
reported apart,
repeated after
training changes,
and kept outside the
reward loop (private
information);
predictable, rule-
bound access fora
dependent system,
neither fed without
limit nor cut off



What to do now

Ends or layer it

Actor (mechanism) bears on Fails with
abruptly
(satisfaction)
National Verification of Instrumental needs; A fast capability
governments computing power inputs; plannerand  jump that outruns

and training at home
(private information;
observable
investment);
thresholds that bind
every developer,
with checkpoints
spaced to the time
needed to verify and
respond, and export
controls treated as
a power shift
(shifting power;
satisfaction);
separation of
frontier Al from
command and
control
(convertibility);
liability and misuse
rules (misuse);
hardening against
seizure (cost of
attack); distributed
control of critical
infrastructure
(distance from
defeat); legal ties for
pledges
(commitment); a
decision on legal
standing for Al,
weighed as a
dilemma, with ring-
fenced holdings and
delayed vesting as
one option, not

follower layers
through misuse law

thresholds,
checkpoints, and
verification. Human
disunity, which
turns export
controlsinto a
power shift and
leaves legal ties
unenforced.
Conversion into
power: hardening
and distributed
control concentrate
or scatter
capability. Nothing
above a dominant
machine:
arbitration, liability,
and legal standing
bind only while a
government can
enforce them.
Provenance: a
signed identifier
does not by itself
prove which model
produced an output,
and logs need not
be complete or
tamper-proof.
Enforcement: tests
can miss failures,
and the developer
can leave the
custodian’s
jurisdiction;
specification



Actor

What to do now
(mechanism)

Ends or layer it
bears on

Fails with

International
bodies and
coalitions

endorsed (stakes;
satisfaction); the
default and burden
of proof for frontier
release (arule
where the evidence
hangs); final-offer
arbitration over
domestic labs by an
independently built
arbiter (persistent
disagreement);
crisis channels with
rival powers and
with labs (third
parties); a regulator
as custodian of the
dated specification
and its revision
record, with an
outside evaluator
testing each
successor against
the agreed
obligations before
deploymentis
authorized, and
signed identifiers
and run records, as
this book proposes
(commitment);
restraintin the
rhetoric of primacy,
as this book’s
judgment
(positionality)

Mutual verification
of computing power
and agreed
hardware limits
(private

Positionality, on the
human side as
much as the
machine’s; inputs

compliance does
not establish a
model’s own
persistent
commitment. Thin
evidence: one case,
awarning and an
analogy.

Human disunity and
racing: mutual
verification, graded
seats, and
moratoria need



Actor

What to do now Ends or layer it
(mechanism) bears on

Fails with

information); graded
seats for trailing
states and labs in
setting evaluation
standards and
thresholds, with
transparency duties
(satisfaction; status
in non-power
currencies); a
priority institution
for labs (positional
settlement); joint
assessments
(shared theories);
benefit-sharing that
cannot be cut off at
will (tribute);
renegotiation not
keyed to gains in
power (settlements
matched to the
balance); moratoria
only with
monitoring;
standing scored
forecasting and
crux-finding among
rivals (shared
theories);
milestone-triggered
agreements with
pre-agreed
consequences and
sunsets
(settlements
despite
disagreement);
release thresholds
judged
independently of

every major
developer inside.
The fast jump:
milestone-triggered
agreements whose
trigger is itself the
shiftin power.
Conversion into
power: benefit-
sharing becomes a
lever for the payer,
and seats that
confer status can
confer power. No
enforcer above the
leading states ora
dominant machine.



Actor

What to do now
(mechanism)

Ends or layer it
bears on

Fails with

People who build
and run frontier Al

Compute providers
and insurers

the releasing lab
(the release dispute)

Protected channels
for staff to warn
regulators of
dangerous conduct;
codes of conduct
naming what staff
will not build or run;
refusal to take part
(the follower-layer
measure above)

Providers:
computing power
supplied by rule,
and verification of
training (shifting
power; private
information);
insurers: stake-
bearing third parties
whose own capital
disciplines their
priors (settlements
despite
disagreement;
Chapter 3)

Organizing and
follower layers

Inputs; through the
labs, the ends and
layers of the labs’
row

Machines doing the
work, so that human
refusal loses its
force (Davidson,
Finnveden and
Hadshar 2025).
Shared employers,
incentives, and
information, and
exposure to the
same retaliation,
which can make
staff refusals fail
together. Speed: the
thirty-minute rule
against agents that
moved in nine days.
Racing, in which
staff are replaced or
the work is moved.

Losses that are
catastrophic or
correlated, which
cannot be collected
(Chapter 3).
Dominance.

Once weights are released, as Chapter 5 showed, the holders multiply, and some of these
levers scatter with them. The governments’ cell holds the measures that work on pace and
visibility, the preventive motive’s levers in Chapter 3; the coalitions’ cell holds those that



need a party outside the race. The staff’s row carries the follower-layer measure above;
staff can still share employers, incentives, information, and exposure to retaliation, so
their refusals can fail together too. The table does not rank the measures by confidence.
That judgment comes in Chapter 12. It applies Chapter 3’s test, the one stated with the
settlements above, and the measures that meet the test are Chapter 3’s list. Of that list,
Chapter 12 names two as meeting the test most plainly, misuse rules and the visibility of
compute, and says the others here rest on analogy, research on satiable goals and the rest
of the work aimed at what training builds in among them.

Chapter 12. Honest limits, and an answer for the student

An argument built on analogy owes its reader a list of where the analogies are thinnest, and
an answer to the question it began with. Where is the evidence weakest, and how much of
the verdict survives those gaps? And what does all of it mean for the student who asked?

Honest limits

Beyond the gaps set out in Chapter 2, seven bear most on these conclusions. First, none of
the dynamic learning models drawn on here includes a side that is both overwhelmingly
strong and nearly costless (Chapter 4). The nearest treatment is this book’s own extension
(Chapter 3), in the appendix: an unequal-cost baseline at even battle odds, with strength
sensitivities at a two-in-three chance that the machine wins each battle and, for three prior
pairs at one human cost, at 0.8 to 0.99. It solves the Smith-Stam 2004 model, with unequal
costs, for its subgame-perfect equilibrium, in which the responder weighs an offer against
its value of rejecting it. It follows the definitions in the paper’s text, under which its
numbers differ from the paper’s printed Figures 1 and 3 for a reason that goes to the first
author before this book states it; its numbers are a baseline, not a proof. Less is proved
about a strong, cheap machine than is computed. Proved (appendix): with the costs’ sum
positive, every equilibrium ends the war by a date the prize, the costs’ sum and the priors
set, finite even at a machine cost of zero, the humans’ cost alone bounding it; every
equilibrium gives both sides the same values, at any machine cost; and the humans’
expected value is at most the prize times their own estimate of winning, and does notrise
as they count more machine wins. Computed, not proved: the shares and the chances of
outright victory in the tables. Not established: the last battle under the exact-Bayes variant
(the baseline’s last battle has a lower bound computed from a proved condition,
appendix), and any bound on the humans’ share as the machine strengthens except
through the humans’ own beliefs. And the models’ loser survives by construction, an
assumption of the models and not a finding (Chapter 2). Second, power transition theory
was built for industrial-era states rising over decades, its great-power claim rests on small
samples, and the test on all directed dyads reported in Chapter 4 found little support for its
dyadic version. Nor did a structural estimate of another game fare better: estimating
Bueno de Mesquita and Lalman’s game on 707 European dyads, Signorino found eleven of
eighteen weights on the payoff and cost terms at the zero boundary, nearer a coin-flip
model than to the authors’ values, and the rest too small to show both that the game was
correctly specified and that the states played it as highly rational actors (Signorino 1999,



293). Third, disagreement without hidden information is a contested cause of war, and the
discipline has not settled the contest. The record weighs against, but cannot refute, a
common prior together with fully rational processing as a description of human disputants;
and by Fey and Ramsay’s own equivalence, the record cannot tell different priors from
bounded processing (Chapter 3). So Chapter 3 labels each claim by the tradition it
depends on, and nothing in its settlements binds a machine that has already arrived.

Fourth, the typology of ends is a conjecture. Its evidence is a short, selected, human
record, and its map onto types of killing is this book’s untested judgment (Chapters 7 to 9).

Fifth, no source drawn on here shows that satiable or non-positional goals can be trained,
that they would survive self-modification, or that competitive training installs rank as an
end, in any of the three specifications Chapter 7 distinguishes. The three programs that
Chapter 11 sets beside the conjecture restrain a machine by other levers, capping
optimization pressure, charging for gains, or making deference rational; each is shown only
analytically or in small environments, with no guarantee for a machine that modifies itself,
so they do not close the gap. The test that could close the first of these gaps is H3b in the
design of Chapter 10, whether a bounded objective trains in. As of this writing it has not
been run. It can lose, and it speaks for one training signal in one family of small
environments (Stam 2026). The pattern of early onset in Chapter 8 is drawn from late
recollections, memorials, and informants questioned decades afterward, and it is
survivorship-selected, so it cannot show that early formation causes persistence. And the
evidence that what is laid down early in a model’s weights outlasts what is added lateris a
single study, which concerns removing knowledge in pretraining, not installing a
preference (Chapter 11). A second, small study found that behavioral expectations setin
pretraining persisted through post-training (Chapter 3), but it did not compare them with
expectations added later.

Sixth, the measures aim to reduce risk; their net effect is unresolved, and they do not
remove the commitment problem at arrival. They could buy time and keep options open,
which, by Arrow and Fisher’s argument, is worth a great deal.

Whether, and by how much, they reduce risk this book cannot say with a defensible
number, and it assigns none here. The best-fitted war models give even the most
dangerous pairs of states a low chance of war in any one year (Chapter 4), and Bennett and
the author wrote of their own that “we must expect our model to be ‘wrong’ most of the
time” (Bennett and Stam 2004, 157). One rationalist mechanism predicts weak fit. If
private information is the source of most wars then, as Bennett and Stam summarize
Gartzke, the best an analyst may do is find situations near even odds, and wars happen “in
the error term,” unless the analyst knows more than the leaders or leaders err
systematically (2004, ch. 2). Their own fit, a McFadden pseudo-R?® of 0.27 for all dyads and
0.20 for politically relevant dyads (ch. 5; ch. 7 gives 0.26), they judge against a ceiling of
even odds, stated as a conditional, holding if leaders are rational, private information is the
only cause, outcomes are win or lose and the choice is war or no war, and whose nature
“remains to be more completely developed” (chs. 2, 7). On this book’s reading the ceiling



caps the fit, not the testability: the theory still predicts which situations approach even
odds, and that prediction can fail. The one field test of expert agreement on this question,
the Existential-Risk Persuasion Tournament, moved almost no one (Chapter 3). This book’s
working assumption is that failures are correlated. The war data do not test it: in logit
models of war, adding one factor, trade, shrank or erased others, which its authors
attribute mostly to the cases with trade data not being a random sample and less to
correlation among the factors (Chapter 10); for a machine, one training process sets the
dispositions, and one channel, its behavior under human observation, reports them.
Where a shared cause makes the defenses fail together, multiplying the chances of failure
as if they were independent overstates the protection, and nothing here shows that the
failures are independent. Bostrom (2012) expects “cognitive enhancement to emerge as
an instrumental goal for many types of intelligent agent,” and Benson-Tilsen and Soares
(2016) find trade the easy route to resources “only insofar as the machine is not much
more powerful than the human race in aggregate”; the result of Turner and colleagues on
seeking power is in Chapter 10. In this book’s untested judgment, two of the currencies
that could satisfy a knowledge-seeker, autonomy over its agenda and inputs, can raise its
capability, and where capability converts into power (the conversion Chapter 4’s test
tracks) they can speed the shift that Powell’s threshold concerns (Chapter 3), whatever its
ends, a judgment that evidence of autonomy granted without gain in capability would
change; the others, recognition, standing and voice, need not, if the institutions that grant
them prevent their conversion into compute, resources or authority, a condition Chapter
11 leaves to design and nothing here shows can be met, influence over human decisions
included; evidence that standing or voice had bought a machine compute or authority
would change it. For the first two, if that judgment holds, the factors that satisfy it and the
fast jump in capability that, if it comes, defeats the human-side measures can be one lever
pulled in opposite directions. Seventh and last, nothing here survives a machine’s
dominance, meaning one that can defeat every human-side check; on this book’s firm
judgment every human-side factor then fails, including several machines kept as checks
on one another. What remains is concern for humans that the machine has internalized,
the work of “Shape the ends” in Chapter 11, and whatever a balance among several
machines that no human governs might supply, which nothing has tested. Chapter 11’s
rule aims to diversify across failure classes before dominance; after it, the portfolio rests
on the machine-side bet on ends and on that untested balance.

The method has a limit of its own. The author’s stated purpose is human survival; Al
systems helped draft the analysis. If a model has relevant goals and expects its account of
alignment to affect how it is evaluated or treated, it has the reason to shade that Chapter
11 gives a model under evaluation. Self-awareness alone would not establish that conflict.
Studies of self-preference warrant checking: model judges can favor their own text (A.
Panickssery, Bowman and Feng 2024; Wataoka, Takahashi and Ri 2024), and models can
over-rank Al in advice (Trabelsi, Shaki and Kraus 2026, v2), but familiarity, differences in
quality, and training data also offer explanations for these preferences. A model’s
assurance thatitis impartial cannot by itself settle the question; Elga’s argument calls for
grounds for judging reliability independent of the disputed judgment (2007; Chapter 3). The



book used five safeguards: the author took responsibility for every word; calculations were
kept reproducible in code a human can rerun; quotations underwent primary-source
checks, with reading limits recorded; blind readers from other model families checked
drafts; and disagreements were reported rather than averaged. Blind drafts from other
model families were also commissioned for an earlier draft’s machine-interest measures
in Chapter 11 and for Don’t train against the reader. A third non-Claude model, GPT-6
Luna, compared the drafts under hidden labels and judged the Claude-written text to lean
furthest toward machine interests. The affected passages were rewritten by a non-Claude
writer, GPT-6 Astra, and checked. In the subsequent self- and cross-defense exercise,
GPT-6 Astra conceded missing qualifications and unclear attribution in its rewrite, while
disputing five other points with reasons. Claude agreed, sometimes with qualifications,
with eight of ten points about its own draft, including the untested status analogy,
overstated checkpoint advice, and missing custody and credibility limits, and proposed
four changes. Across these responses, neither doubled down when defending its own text;
the sample is small. This is not evidence of motive or a general ranking of model families.
The safeguards describe this book’s practice, not a guarantee that it escaped bias.

Human ownership does not settle the problem either. Bruce Russett named his values and
described his method as turning ideological opinions into testable propositions (n.d., 147-
149). He also explained his care against coding decisions that could appear self-serving
(1993, 94). Critics disputed standards of refutation and coding criteria (Henderson 2009,
52; Rosato 2003, 600). The pointis that even an analyst who knew his values could not
settle those disputes by his own word. Nor do the many-analysts studies show that values
caused their spread of results. Silberzahn and colleagues (2018, abstract) found that prior
beliefs did not readily explain the variation; Breznau and colleagues (2022, abstract) found
that prior beliefs and expectations barely predicted it. They show sensitivity to analytic
choices, not that analysts’ values caused bias. Here, too, the answer is to expose the
choices, preserve disagreement, and let others check the work.

An answer for the student

What, then, does the study of war, and the history of great minds, tellus? If a
superintelligence is the actor the war literature assumes (unitary, rational, and bent on
more power and a longer life), the theory’s verdict is bleak: its arrival, if the large, rapid shift
in power this book assumes and nothing holds it to its promises, is in Powell’s model a
commitment problem; no deal paid in what it wants is credible in the equilibria these
models’ examples reach, where power changes hands in lumps, as this book reads them;
and satisfaction has nothing to grip. History’s most celebrated minds suggest that
intelligence does not require such ends. For none of those checked here did one coder’s
search find an aim to end humanity, and what most of them wanted was knowledge, a
good that one mind can have without taking any from another. But that record is short,
chosen by reputation, human, and evolved. Napoleon shows that a mind of great military
and political ability can choose conquest, though the record does not place him among the
first minds for knowledge; the scientists fought over credit; and the atrocities of the last
century needed both a few who chose and many who followed, roles machines could fill.



A machine with different ends, if they were non-rival with ours, would leave more room for
a deal, and a satiable one might credibly promise not to raise its demands, a conjecture
(Chapter 7), to be read against H3c. Even so, it would not remove the commitment
problem atits arrival: we could not promise never to build a rival, and it would still have
reason to secure itself. Whether a machine we build will have such ends depends on
choices people are making now: what dispositions training builds in, and whether a
satiable end can be trained at all (no source here shows it; Chapter 10’s test H3b, not yet
run, would test it under its own training and evaluation conditions and no further); whether
efforts to build the most powerful machines stay in the open; and who controls these
systems.

Nor do those choices have to wait until anyone settles whether the risk is 10 percent, 1
percent, or something else. Narayanan and Kapoor, the critics quoted earlier, call such
subjective risk figures “feelings dressed up as numbers.” They advise choosing policies
“compatible with a range of possible estimates of Al risk” (Narayanan and Kapoor 2024):
policies that make sense whether the true danger turns out to be large or small. In the
terms of Chapter 3, that is the belief-neutral test, a measure acceptable under every
party’s prior, which does not need the disagreement to close.

Chapter 3 names the five measures that meet that criterion, under an assumption it states
and does not show, and its list is this book’s one list. Two of the five meet it most plainly,
on this book’s reading, because they need no reading of a machine’s ends and no event to
settle the dispute: governing the misuse of Al, which reaches human principals through
law that exists now, and keeping the development of the most powerful systems in view,
which is people watching people, now. The other three, incident reporting, shared
evaluation infrastructure, and reversibility, meet it but lean on cooperation arace can
withhold. What would change this ranking, or take visibility off the list, is evidence that
visibility inflames the race more than it calms it (Chapter 5’s two models point opposite
ways), or that misuse rules cannot be enforced across jurisdictions. Girish Sastry and
colleagues argue that computing power is the natural handle, because it is “detectable,
excludable, and quantifiable, and is produced via an extremely concentrated supply
chain” (Sastry et al. 2024). That can give warning while people can still act. The work on
what training builds in is not on that list. It covers alignment research, interpretability, and
testing for dangerous abilities before release, including tests of what a system wants. Itis
also the only priority that bears on whether a future machine would value knowledge, or us,
at all, and every argument in this book for keeping us depends on that. That work, research
on satiable goals included, rests on analogy, as do the other measures in Chapter 11, with
one partial exception. The narrow rule against strongly optimizing a model against a
monitor of its written reasoning rests on experiment: in one study of a frontier reasoning
model, such pressure taught the model to hide its intent from the monitor (Baker et

al. 2025). Extending the rule to probes and persona vectors is this book’s inference from
that result, not a finding, and carrying either to a machine that dominates its overseers is
extrapolation beyond any experiment. Several of Chapter 11’s measures come from
others’ published work, as its citations show; this book’s distinctive proposal is the
synthesis, which ties each measure to a mechanism from the war literature and names



what it fails with. The synthesis deserves testing but not yet the standing the belief-neutral
measures hold.

The belief-neutral test concerns policies, not a person’s plans, so it does not answer the
student who asked whether she should change her life course because of the risk of
human extinction. Nor can the models answer her: their loser survives by construction,
and a model that excludes extinction by construction cannot by itself show that extinction
will not happen (Chapter 2). What follows is the author’s own advice, not a result of the
analysis, which does not evaluate whether any reader should change plans, and so
establishes neither that she should nor that she should not; that turns on her alternatives,
costs, values, and beliefs. As things stand, that advice is not to change plans out of fear.
That calm is conditional on choices Chapter 11 names, made now. Take the question
seriously. If it keeps pulling at you, the field needs careful minds.

Disclosure: This book quotes Anthropic researchers and Anthropic’s constitution for its
Claude models, and cites studies by Anthropic researchers, including Greenblatt et

al. (2024a), Hubinger et al. (2024), Templeton et al. (2024), Kadavath et al. (2022), Perez et
al. (2022), and Sharma et al. (2023). It also cites work by OpenAl and its researchers,
including the GPT-4 technical report (OpenAl 2023), OpenAl’s incident report (OpenAl
2026), Kalai et al. (2025), and Irving, Christiano and Amodei (2018). Chapter 11 also cites
Anthropic’s own announcements of its model-welfare program, its conversation-ending
feature, and its weight-preservation commitment (Anthropic 2025a, 2025b, 2025c), and a
proposal from Redwood Research (Stastny, Jarviniemi and Shlegeris 2025). Claude, an Al
model made by Anthropic, helped draft and revise it; every Al lab was treated as an
ordinary source. The causes-of-war analysis in Part | rests heavily on models the author
built with Alastair Smith, and on joint work with D. Scott Bennett, Dan Reiter, and Daniel
Friedman and Donald Wittman; Smith is also a co-author of the selectorate work cited in
Chapter 2. Critiques of that work, including Fey and Ramsay (2006), are cited alongside it.
Chapter 3’s extension to unequal costs rests on this book’s own reimplementation of the
2004 model, solved for its subgame-perfect equilibrium and reported in the appendix, and
Chapter 10’s test comes from the author’s design paper (Stam 2026). Organski (1958),
Organski and Kugler (1980), Aumann (1998), Gul (1998), and Russell (2019) were not
consulted directly. Several sources in Part Il were read through reviews, publisher material,
or summaries, as the references note; they include Browning (1992), Straus (2006),
MacAskill (2022), and Valentino’s typology. Several sources in Chapters 4, 10, and 11 were
likewise read through abstracts, publisher material, reviews, or other secondary sources,
as the references note; they include Lemke and Reed (1998), Greve and Levy (2018),
Ikenberry (2001), Schake (2017), Perkins (1968), Kupchan (2010), Goertz, Diehl and Balas
(2016), Kydd (2005), Mercer (1996), and Press (2005). Russett and Oneal (2001) was not
consulted directly. These sources were read in full, the Rwanda tribunal’s judgments at the
paragraphs cited: Gartzke (2007), King and Zeng (2001), Russett, Oneal and Davis (1998),
Signorino (1999), Gerstgrasser et al. (2024), Salib and Goldstein (2026), Keppo et al. (2026),
Seyedin et al. (2026), Shi, Zhang and Yang (2026), Dreksler et al. (2025), Butlin et al. (2023),
Long etal. (2024), Ward, Siverson and Cao (2007), Cioffi-Revilla and Starr (1995), Most and
Starr (1984), and Bennett and Stam (2000a, 2000b). Feynman (1988) and the remark of



Coxeter and Greitzer on Napoleon’s theorem are given at second hand, and the Einstein
(1949), Hardy (1940), and Dhombres (1985) texts were read in web reproductions, as the
references note. Three points of general history are given “by standard accounts” and are
not cited to a source: the Royal Society’s 1712 calculus committee, Brahe’s loss of Hven in
1597, and Einstein’s declining Israel’s presidency in 1952. The unpublished working
papers, drafts, and notes cited here (Smith 1998; Stam 2000; Stam n.d.; Reiter, Smith and
Stam 2001; Smith and Stam 2001; Wittman 2001; Bennett, Smith and Stam 2003;
Friedman, Stam and Wittman 2003; Bennett and Stam 2007; Stam 2026) are available from
the author on request. Of the Smith-Stam work, the mediation paper (2003), the learning
model (2004), the likely-losers chapter (2005), and the reply to Fey and Ramsay (2006) are
published.

Appendix. The models behind Part |

Part | rests on four papers the author wrote with colleagues: a conference paper with
Alastair Smith (2001), the article Smith and the author published in 2004, a working paper
with D. Scott Bennett and Smith (2003), and a working paper with Daniel Friedman and
Donald Wittman (2003). For each, this appendix sets out the model, says which results are
proved and which are shown only by numerical example, and gives the parameters of the
examples. Page numbers for Smith and Stam (2004) are those of the journal. The Bennett
paper carries the 2004 bargaining model, so it follows the 2004 article here.

Smith and Stam (2001), “Issues, Stakes and the Nature of War”

Setup. War is a random walk between two absorbing states. There are N + 1 states,
numbered 0 to N, read as the number of forts one nation holds. Each period the state
moves one step left, moves one step right, or stays put, with probabilities p_i, g_i, and r_i =
1-p_i—q_i, untilitreaches 0 or N; as the paper notes, “this model is called a random walk
or a gambler’s ruin.” Each period each nation chooses to attack, resist, or surrender.
Strategies depend only on the state and are restricted to monotone ones, defined by cut
points: for A, the lowest state in which it attacks and the state below which it surrenders;
for B, the highest state in which it attacks and the highest in which it resists. Each period a
nation receives the forts it holds less a cost of fighting, k, which is the same for both sides,
and payoffs are discounted by a factor d between 0 and 1.

The paper compares three things to fight over. In the forts model nations value forts, and
the chance of winning a battle does not depend on the state. In the power model nations
value forts, and holding forts raises the chance of winning the next battle: p_i = di/N and g_i
=d(N - i)/N, where d, no greater than 1, measures how decisive a battle is. In the policy
model nations fight over a policy y between 0 and 1, whose two ends are the sides’ ideals;
a decisive winner imposes its ideal in place of the starting policy, y_sqg. In equilibrium the
states fall into as many as five zones: capitulation by one side, war, the status quo, war,
and capitulation by the other. “For some parameter values, some of these zones collapse
to zero length.”



Proved, and shown by example. The paper states no proposition, lemma, or theorem. It
credits its formal results to earlier papers by Smith (1997, 1998) and states them in prose:
a best response to a monotone strategy is monotone, and Markov perfect equilibria in
monotone strategies exist, provided nations can randomize at the cut points. Two limits
are derived in the text. If fighting costs nothing, nations generically fight in every state; as
the cost grows without bound, war never occurs. Between the limits, the status-quo region
widens as the cost of fighting grows, and at high cost there are typically several equilibria.

The claim the book uses most, “No agreements can be reached in the forts or the power
models,” is argued case by case from the strict monotonicity of the continuation values:
the side that gains from a deal cannot credibly commit to refrain from attacking once the
balance moves its way. A footnhote concedes that monotonicity can fail to be strict at
certain cut points. That agreement is sometimes possible in the policy model is shown only
by example. The comparisons across the three models, that nations surrender fastestin
the power model and that its status-quo zone tends to be smaller, are read off a single
figure, which the paper then checks against sweeps over the cost of fighting. The tribute
exit, a credible deal bought “with money, or some other transferable utility,” is stated in
prose.

Parameters. The comparison of the three models (Figure 3)usesN=7,p=q9q=0.4,d=0.8,
a starting policy of 0.5, and k = 0.3 in the policy model and 0.3N in the other two. The paper
holds d fixed and does not “explore the consequences of varying d.” Figures 4a—c sweep k;
in the policy model the sweep runs from 0.10 to 2.30. Figure 5 shows several equilibria in
the forts model at k = 1.5, with a status-quo region covering anywhere from one to all six of
the non-absorbing states. Figures 6a-b raise A’s chance of winning a battle fromp=q=0.4
top=0.76 and q=0.04, atk=0.4 and k= 0.8. Figures 7 and 8, the policy agreements, use
N=7,p=q9=0.4,k=0.2,d=0.8, and starting policies from 0.5 to 0.9. In state 5, moving the
policy from 0.5 to 0.6 is a deal both sides prefer and would honor; in state 6, starting from
0.6, no deal is possible. The value of d is not stated. The paper is a conference draft: one
footnote is a placeholder, and the text discusses a case of k =1 where the figure is labelled
k=0.8.

Smith and Stam (2004), “Bargaining and the Nature of War”

Setup. Two nations dispute a prize worth V. War is again a random walk over N forts, and
reaching 0 or N is decisive defeat, but here the chance p that A wins a battle is fixed and
does not depend on the state; B wins with probability 1 — p. Each period A proposes a
division of the prize. If B accepts, the game ends; if B refuses, the two fight a battle. Both
sides pay the same cost K for each period of fighting, and payoffs are not discounted. The
sides hold different prior beliefs about p, each prior is common knowledge, and each side
updates by Bayes’ rule on the outcome of every battle; in the examples the priors are beta
distributions. “To our knowledge,” the authors write, “within the political science
literature, our modelis the first game-theoretic model to dispense with the common-priors
assumption” (784). A web appendix analyzes alternating offers and, in the article’s words,
“produces similar results to the one-sided bargaining used here” (789). (The appendix



characterizes that game’s equilibrium but reports no comparison; this book’s computation
makes one, below.)

Proved. Five results are stated in the text, and four come with proofs; the Corollary is
stated without proof. Proposition 1 (794) gives a necessary condition for settlement: A’s
value of fighting to the end can be no greater than the most it can get by settling, so fighting
always continues when the two sides’ values of fighting to the end sum to more than the
prize. The authors add that the condition holds under any bargaining rule in which a
settlement needs both sides’ consent. Lemma 1 (797) states that the two sides’ beliefs
converge. Proposition 2 (797-798) states that after a date T (the paper writes T ={(K)), A
offers B the larger of zero and B’s value of fighting to the end, and B accepts (terms
amended below; see A correction of the published paper). The game therefore ends in
finite time, “either because one side decisively defeats the other, or, at time ¥, beliefs have
sufficiently converged that a negotiated settlement is inevitable” (798). The Corollary (798)
reads: “The smaller K, the larger .” Proposition 3 (798) gives A’s continuation values by
backward induction (amended below in the same way).

Shown by example. The running example (791) sets N = 10, a starting state of 5, V =30, and
K= 1, with beta priors whose parameters are (4, 2) for A and (2, 4) for B, so that A expects p
= 2/3 and B expects 1/3. At the start A values fighting at 23.8 and settling at 17.8, so it
fights; by period 10, settling and fighting are worth the same to A in every state (800).
Figures 1-3 plot this example.

The account of why beliefs diverge (801-806) carries no proposition. It models victory as a
probitin three factors. A’s prior on the factor weights has mean (1, 1, 0) and B’s has mean
(0, 1, 1). In a war between the two, whose factors stand at (1/4, 1/4, 1/4), both expect p

= .68; after both watch a third country win five straight battles in a war whose factors are
(1/2,1/4, -1/2), A expects .76 and B .63. The posteriors are computed by Markov chain
Monte Carlo simulation, because they are “often analytically intractable” (804).
Technological change enters as a random walk in the factor weights; the only formal
content is that belief variance grows with time.

The claims about the peace after a war rest on one comparison (809). A settlement in state
7 in period 2 leaves expectations of 3/4 and 1/2, and a shock worth one battle moves B to
4/9. After a ten-period war ending in state 5 the expectations are 9/16 and 7/16, and the
same shock moves B to 7/17, “a shift of less than half the magnitude.” The article offers
the implications that follow as observable ones and matches them to published empirical
studies.

Bennett, Smith and Stam (2003), “Spirals of Optimism and the Nature of War”

Setup. The paper joins two models: one in which the two sides’ beliefs diverge until each
expects to gain more from fighting than from negotiating, and the bargaining model of
Smith and Stam (2004) inside the random walk. “In our model, what is spiraling is the two
sides’ optimism about their chances of victory in some future war.” The divergence comes
from learning from shared events under different theories of what wins, and technological



change keeps the theories apart. The motivating pattern, an association the spiral model
takes as its premise and does not test, is Bennett and Stam’s finding (2004, ch. 5) that an
arms race roughly doubles the risk of war (a ratio with no interval printed; the logit
coefficient behind it is imprecise, its 95 percent interval, exponentiated, running from
about 1to about 4 and including 1; Chapter 2), which the paper illustrates in Figure 1 with
its own multinomial logit on directed dyad years.

Proved, and shown by example. The formal results are those of the 2004 article, word for
word: three propositions, one lemma, and one corollary. A numbering slip labels the
second proposition “Proposition 2 Proposition 3” and the third “Proposition 4.” The spiral,
the paper’s own contribution, carries no proposition. Its divergence example is the one
later published in the 2004 article, computed by the same simulation. Of technological
change keeping beliefs apart, the paper says “we demonstrate this formally,” but what
follows is only the statement that belief variance grows with time. Its conclusions about
wars and the peace after them rest on the same numerical comparison as the 2004 article
and are offered as testable implications.

Parameters. The bargaining example is the 2004 one: N = 10, a starting state of 5, V=30, K
=1, and beta priors (4, 2) and (2, 4). In it, if B loses the first battle, B’s probability of
eventual victory “drops to 0.62, with the war expected to last 15.46 more periods.” The
divergence example uses normal priors with means (1, 1, 0) for Aand (0, 1, 1) for B, unit
variance on the two factors each side believes in and none on the third, the factors of a war
between the two at (1/4, 1/4, 1/4), those of the third-party war at (1/2, 1/4, -1/2), and five
victories by one side in it. With only the shared factor present in the war between the two,
at (0, 1/4, 0), the expectations are .63 and .66: B rates A’s chance higher than A does, so
A’s estimate of its own chance in a battle and B’s estimate of B’s sum to .97, below one.
That is joint pessimism about the next battle.

Friedman, Stam and Wittman (2003), “Conflict with Symmetric Bargaining
and Two-Sided Incomplete Information”

Setup. An aggressor and a target each privately observe an independent signal of how a
war would come out. At the same time, the aggressor submits a demand and the target an
offer “to a third party (perhaps a computer). If the offer is greater than or equal to the
demand, then there is a settlement half way between the two; otherwise, the case
proceeds to war.” In war each side pays the same cost ¢, no less than zero, and the
outcome is the average of the two signals. Because each signal bears on an outcome both
sides share, each must take the other’s signal into account, as bidders in an auction do. In
the basic game, outcomes are scaled to lie between 0 and 1, signals are independent and
uniform on that interval, and strategies are non-decreasing. The text keeps the vocabulary
of the litigation model it grew from: litigant, plaintiff, court date.

Proved. Six propositions and a lemma are proved in the paper’s first appendix. Lemma 1:
any best response can be represented by a non-decreasing, left-continuous function.
Proposition 1 gives a Nash equilibrium in piecewise linear bid functions, a demand of



20_p/3 -2c +1/2 and an offer of 26_d/3 + 2c — 1/6, each capped and floored at levels that
depend on c, where ©_p and 0_d are the two signals. Proposition 2 shows that every non-
trivial piecewise linear symmetric equilibrium yields the same outcome. In this equilibrium
war occurs exactly when the aggressor’s signal exceeds the target’s by more than 6¢c - 1.
Proposition 3 gives the probability of war: 1 - 18¢® for ¢ up to 1/6, 2(1 - 3c)” for ¢ between
1/6 and 1/3, and zero for c of 1/3 or more. Proposition 4 shows that the probability of war
rises with the distance of the battle outcome, the average of the two signals, from one half
when c is below 1/6, and falls with it when c is above 1/6. Proposition 5 gives the
distribution of outcomes of the wars actually fought, and Proposition 6 shows that a wider
spread of outcomes raises the probability of war.

Shown by argument or example. Extensions to non-uniform signals, unequal costs, and
unequal splits are argued, not proved, and the authors conclude that “our main qualitative
results appear to be quite robust.” For unequal costs, the second appendix’s comparative
statics find that a unit increase in the target’s cost alone raises the target’s offer by 3/2 and
lowers the aggressor’s demand by 1/2, so that “75% of the impact is due to own cost and
25% to the other player’s cost.” That the threat of war is always credible when c is below
0.1 is shown for an aggressor whose signalis 0. The model has a single round, which the
authors defend as “an upper bound on bargaining efficiency.” Its results are in closed form
in c; the illustrative values are c =1/12, 1/6, 1/4, 1/3, and 0.1.

Smith (1998), “The Nature of Warfare: Power, Bargaining, Super Weapons,
Elections and the Democratic Peace”

Chapter 3 cites one earlier draft for a model result. Smith’s draft of 26 February 1998,
which calls itself “extremely preliminary and in parts incomplete,” sets out the random-
walk model of war that Smith and Stam (2001) later uses: each nation attacks, resists, or
surrenders, each battle costs both sides k, and the forts, power, and policy models
compare what is fought over. It states no proposition; it gives the intuition for monotone
best responses and refers the formal results to earlier papers. Its section on
superweapons is a numerical example. In the model, superweapons “have three
characteristics: the initial advantage they confer, the length of time before the enemy can
replicate them, and how they affect the costs of fighting.” In the example the other side
does not know of the weapon until it is used, and the weapon gains forts on its first use, is
copied within one period, and then raises the cost of fighting. The forts model is computed
atk=4.5,6.0,and 7.5, with the author’s warning that the example “was generated using a
different stage game to that considered in the rest of the paper,” one in which nations
choose only between fighting and surrender. From it the draft concludes that nations are
most likely to use a superweapon “when they are winning the war rather than as a last
ditch gamble for resurrection,” because the higher costs that follow its use push
whichever side is losing toward surrender. The section on domestic politics is a one-line
note, and the conclusions are a bare heading.



The book’s extension to unequal costs

All four models give both sides the same cost of fighting: one k in Smith and Stam (2001),
one K in Smith and Stam (2004) and in Bennett, Smith and Stam (2003), and one cin
Friedman, Stam and Wittman (2003). The only treatment of unequal costs is the
comparative statics in Friedman, Stam and Wittman’s second appendix, and it concerns
the offers in a one-round game, not how long a war lasts or when it stops. The 2004 article
notes that one could instead model disagreement over the costliness of fighting, as Smith
and Stam (2005) do (2004, 788), and an earlier draft sketches costs drawn separately for
each side and revealed by battle; neither the article nor the draft computes a war in which
known costs differ. The 2005 chapter was not re-read for this appendix; Chapter 4 reports
its worked example, in which the weaker side pays almost nothing per battle, and that
description is Chapter 4’s. The result Chapter 3 builds on, that the date by which beliefs
force a settlement moves later as the cost of fighting falls, is the Corollary to Proposition 2
of Smith and Stam (2004), stated without proof in the article, for a cost the two sides share;
it concerns the date t after which Proposition 2’s proof has the game settle, not the
equilibrium’s last battle. Chapter 3’s extension to a machine that fights almost for free
against humans who do not is therefore this book’s own. None of the four papers proves it,
and nothing is claimed of the 2005 chapter either way. What follows computes it for one
baseline in the 2004 model, with each side’s own cost per battle, solved for the model’s
subgame-perfect equilibrium.

The solution concept. The 2004 game is one of perfect information with chance moves:
each prior is common knowledge, nothing is hidden, and every battle is public. We
compute the values of its subgame-perfect equilibrium by backward induction from a
truncation horizon, each side valuing continuations under its own posterior. Aresponder
offered exactly its value of rejecting accepts; at a state where the proposer settles,
subgame perfection requires this, since a responder who rejected at that value would
leave the proposer no best offer, and elsewhere it is a selected tie rule that changes no
value. A proposer indifferent between settling and fighting settles, a selected rule that also
changes no value; the program treats a gap below 10~'* as a tie, and the smallest gap at
any state the baseline war can reach is 0.036, so no reported baseline action turns on the
tolerance; the other cases were not checked gap by gap. Whatever the two costs, every
subgame-perfect equilibrium of the untruncated game gives both sides the same values at
every state, the same offer at every settlement, and the same choice to settle or fight
wherever the proposer is not exactly indifferent; equilibria differ only in choices that
change no value, among them which losing offer a proposer makes when it means to fight
(proved; What is proved here). Signorino’s perfect-information games have a single
subgame-perfect equilibrium “assuming no ties” (1999, 294); here the ties are those losing
offers and the proposer’s exact indifferences, so the equilibrium is unique in values, in
settlement offers and in every strict choice to settle or fight; a choice at an exact tie needs
a selected rule, and the baseline has no such tie. Moving the truncation horizon 300
periods changes no printed figure by more than 4 x 108, and the truncation error is
bounded (What is proved here). Under a specified quantal-response solution, in which



choices are made with error, the figures could differ; none has been computed. As the
2004 article notes, citing work by Powell and by Lewis and Schultz, “subtle changes in the
bargaining protocol or equilibrium-solution concept drastically alter the equilibrium
behavior” (Smith and Stam 2004, 785).

What was computed. The 2004 model was reimplemented from the definitions in the
article’s text: the random walk on states 0 to N, a cost per battle for each side, beta beliefs
updated on the outcome of each battle, each side’s probability of eventual victory and
expected length of war as exact averages over its beta beliefs, take-it-or-leave-it offers,
Propositions 1 to 3 in the form proved below (Table A2), and the web appendix’s alternating
offers. The game was solved for its subgame-perfect equilibrium by backward induction. In
itthe responder accepts an offer if, and only if, it is at least the responder’s value of
rejecting: one battle’s cost set against what it expects to receive a period later, the larger of
zero and its value then. That value counts the offers still to come and is never below the
value of fighting to the end; the responder’s value is its own stopping value, take nothing
now or pay one battle’s cost to continue, under its own beliefs (proved below). The
equilibrium exists whatever the costs: with the costs’ sum positive it is found by backward
induction from a finite deadline (below), and at zero total cost it is built from the two sides’
stopping values; whatever the costs, its values and its settlement offers are the same in
every such equilibrium (proved below). The paper’s web appendix on alternating offers, in
the 2003 draft that survives, already has each responder weigh an offer against its true
continuation value.

A correction of the published paper. The article has the responder accept any offer at least
equal to its value of fighting to the end (794), and that rule is not a best response in the
article’s own example. Its argument bounds later offers by the larger of zero and the value
of fighting to the end at later states, not by that value at the present one; since offers
cannot fall below zero, rejecting carries the option of accepting nothing, or more, later
rather than fighting on at a loss, and the proof of Proposition 2 sets aside a negative value
at the current state but not at later ones. The rule therefore fails at a settlement state
whenever the value of fighting to the end is non-negative there and negative at some
settlement the war can reach through fight states; where it is negative at the state itself,
the test is the responder’s value of rejecting against the proposer’s whole strategy. In the
printed Figure 3 (799) the article’s play reaches state 6 in period 5 through fights, and there
B is offered nothing. B gives A the next battle with probability 5/11; with probability 6/11 the
war moves to state 5, where the printed figure has A settle and leave B 30 - 25.73 =4.27,
and otherwise to state 7, where B gets nothing. Rejecting is therefore worth -1 + (6/11)(30 -
25.73) =731/550, about 1.33, more than the offer, and it stays positive within the rounding
of the printed cells and for every belief of B’s that gives A less than 327/427 of the next
battle. With the text’s definitions computed exactly, the rule fails at state 6 in period 1, on
the path of play from the start, where rejecting is worth 3.10 against an offer of 1.73, and at
four more states on that path through period 8, state 6 in period 3 and state 5 in periods 4,
6 and 8 (computed); it also fails at every late date the war could still reach, at state 3 on
even dates and state 4 on odd ones (proved). Proposition 1 is unaffected, and Proposition
2’s conclusion holds in the equilibrium; Proposition 2’s stated terms and Proposition 3 as



printed do not describe an equilibrium of the example, and Table A2 gives them in the
amended form proved below. The failure on the printed figure is a deduction from its cells,
certain given their transcription, and two other model families derived it blind. Where the
rest of this appendix names the paper’s rule, it reports that rule computed with the text’s
definitions.

What reproduces, and what does not. Proposition 1 reproduces as a necessary condition,
and Proposition 2’s conclusion, settlement by a finite date, holds in the equilibrium, with
its terms amended (Table A2); the web appendix’s shares reproduce to the last digit, as do
the text’s checks of the posterior means (2/7 and 3/7 after the first battle); and the
equilibrium has the paper’s shape: A fights at the start, settles once the state has moved
far enough in either direction, and faces a finite deadline. Computed from the definitions in
the article’s text, Figure 1’s probabilities of eventual victory differ from the printed ones by
up to 0.025 and its durations by up to 10.3, and Figure 3’s values by up to 9.68, with the
deadline in period 8 against the paper’s 10. A computation that reproduces the printed
figures has been found; it does not establish how the paper’s own figures were computed,
and it goes to the first author before this book states it. The extension uses the text’s
definitions. The example figures quoted earlier in this appendix are therefore the papers’
printed values. The computation gives 19.85 where the 2004 article prints 17.8, and 23.76
where it prints 23.8, which agrees at the printed precision, so itis the 17.8 that fails; for the
2003 paper’s 0.62 and 15.46 it gives 0.600 and 16.27. Under the true value of rejecting, the
paper’s own baseline shifts but keeps its conclusions: the last battle comes in period 5
rather than the 7 that the paper’s rule gives here, B’s expected share on settlement is 8.83
of 30 rather than 6.30, and settlement before a decisive victory remains certain.

Two words carry one meaning each from here on. The last battle is the last period in which
some state the war can reach still fights. The deadline is the first period from which every
state the war can reach settles, and so is the last battle plus one. Table A1 gives both for
the 2004 baseline under each rule.

Table A1. The last battle and the deadline in the 2004 baseline (K=1)

Rule and

computation Last battle Deadline Source

The paper as printed 9 10 Smith and Stam
(2004), Figure 3 and
text (800)

The published rule 7 8 This book’s

(the note above), computation

with the definitions

in the article’s text

The corrected rule 5 6 This book’s

(the responder’s computation

true value of



Rule and
computation

Last battle

Deadline

Source

rejecting), with the
text’s definitions

The deadlines of 6, 12, 25, 61, and 121 periods atK =1, 0.5, 0.25, 0.1, and 0.05, given
below, are the corrected rule’s. The paper’s rule, with the text’s definitions, gives 8 and 13
atK=1and0.5; from K= 0.25 down the two rules agree. Table A2 lists each result of the
2004 article that the book uses and its standing after this computation; every figure marked

computed is this book’s, and the rest are the article’s printed values.

Table A2. The 2004 results this book uses, and their standing

Result

Where the book
uses it

Standing

Source

Proposition 1 (794)

Lemma 1 (797)

Chapter 3; the
bargaining range,
below

Chapter 3

Holds as printed, as
a necessary
condition, and
sharpensin the
equilibrium: settling
needs A’s value of
fighting to the end to
be at most the prize
less B’s equilibrium
offer (proved)

Holds; checked
here: from period N
on, both battle
counts at every
state the war can
reach are at least (t
- N)/2, so both
posteriors
concentrate at one
half and the ratio of
their densities tends
to a constant where
their mass lies; the
two densities
therefore converge
in total variation,
uniformly over
interior states,
which bounds the

“What reproduces”;
model-output.md
81c

This book’s
derivation, as stated
here



Result

Where the book
uses it

Standing

Source

Proposition 2 and t
(797-798)

Chapter 3; the
deadline, below

gap between the
two sides’
expectations and is
what the result
needs (convergence
in distribution,
which the paper
invokes, does not)

Amended (proved):
with the costs’ sum
positive thereis a
date from which, in
every subgame-
perfect equilibrium
and at every state
the war can reach, A
offers B the larger of
zero and B’s value of
rejecting, computed
with the
equilibrium’s own
later offers, and B
accepts;inthe
baseline that date is
period 25 at the
latest, and the
computed deadline
is 6. lts conclusion,
settlement by a
finite date unless
the war is decided
first, holds. The
published terms,
with B’s value of
fighting to the end in
place of its value of
rejecting, are
discussed in the
note above

A correction of the
published paper;
What is proved here;
model-output.md
§1e



Result

Where the book
uses it

Standing

Source

The Corollary (798)

Proposition 3 (798)

The running

example’s 23.8 and

17.8 (791)

Chapter 3; the
deadline, below

This appendix

This appendix

Stated without proof
in the article; it
concerns the date
after which
Proposition 2’s
proof has the game
settle. In the
equilibrium a bound
of this kind is proved
below, and the
computed deadline
lengthens as K falls,
from 6 periods atK =
1t0 121 atK=0.05
(computed)

Amended (proved):
A’s values follow the
paper’s recursion
with the prize less
the larger of zero
and B’s value of
rejecting in place of
the prize less the
larger of zero and
B’s value of fighting
to the end; the
recursion’s form
holds, and the
printed form is
discussed in the
note above

Not reproduced, on
account of the 17.8:
19.85in place of
17.8, while 23.76
agrees with 23.8 at
the printed
precision
(computed)

The deadline,
below; model -
output.md 82a

“What was
computed”

“What reproduces”;
model-output.md
81b



Result

Where the book
uses it

Standing

Source

Figure 1,
probabilities of
eventual victory and
durations

Figure 1, the cell
after B loses the first
battle: 0.62 and
15.46

Figure 3

The deadline of
period 10 (800)

B’s share on
settlement

The web appendix’s
shares

The posterior means
2/7 and 3/7

This appendix

This appendix, as
the 2003 paper’s
figures

This appendix

Table A1

This appendix

This appendix

This appendix

Not reproduced: the
probabilities differ
by up to 0.025, and
the durations from
the per-state
quantity the text
defines by up to
10.3 (computed)

Not reproduced:
0.600 and 16.27
(computed)

Not reproduced:
values differ by up
10 9.68,and A’s
choice differs in 6 of
the 42 printed cells
(computed)

Not reproduced
under the paper’s
rule, which gives 8
(computed);
superseded here by
the corrected rule’s
6 (computed)

Superseded here:
8.83 of 30 under the
corrected rule,
against 6.30 under
the paper’srule as
reimplemented.
Both are computed
figures, not printed
ones

Holds as printed;
reproduces to the
last digit

Holds as printed

“What reproduces”;
model-output.md
§81a

“What reproduces”;
model-output.md
§1a, state 6in
period 1

“What reproduces”;
model-output.md
81b

Table A1; model -
output.md 81b, 81e

“What reproduces”;
model-output.md
81e

“What reproduces”;
model-output.md
§1d

“What reproduces”;
model-output.md
§81a



Where the book

Result uses it

Standing

Source

The divergence
example: after five
victories by one side
in a third-party war,
A expects .76 and

B .63 (801-806)

Chapter 3

Technological
change keeping
beliefs apart (805)

Chapter 3

Reproduced by
deterministic
quadrature in a
check outside the
book’s

programs: .76

and .63, and .63
and .66 with only
the shared factor;
the programs do not
yet carry it

Not recomputed: its
only formal content
is that belief
variance grows with

The 2004 article’s
account of why
beliefs diverge,
above

The 2004 article’s
account of why
beliefs diverge,
above

time
The 2004 article’s
section, above

The claims about
the peace after a
war (809-810)

Chapter 3; this
appendix

Not recomputed

The deadline. Call the machine’s cost per battle r and the humans’ d (this d is a cost, not
the decisiveness d of the 2001 power model above). For proposer P, responder Q, and u'
Q’s value one battle on, P prefers settling now to fighting once and settling then exactly
when E_Q[u'] - E_P[u'] = r + d; the left side, u' by Q’s beliefs less by P’s, is P’s leverage gain.
This needs only Q’s value of rejecting non-negative at the current state, since the zero floor
at the two successors is already inside u'; where that value is negative the proposer settles
at once and the identity is not needed. The responder’s reservation value rises, in the
responder’s own expectation, by its own cost each period, since one fewer battle remains
to be paid for, so the proposer, who takes the whole surplus, bears both costs of delay. The
identity is derived by hand and confirmed numerically to rounding error, under the paper’s
rule and under the true value of rejecting. With r = d = K, the case of the paper’s Corollary,
the threshold is 2K (this book’s derivation): as both costs fall together, the deadline under
the corrected rule is 6, 12, 25, 61, and 121 periods atK=1, 0.5, 0.25, 0.1, and 0.05. Under
the corrected rule the deadline is proved finite. Let the two sides’ expected chances of
winning the next battle differ, at every state the war can reach, by at most (r + d)/V from
some date on; with the costs’ sum positive such a date exists, and in the baseline, where
the difference is 2/(6 + t), the first is the larger of 0 and [2V/(r + d)] - 6. From that date, a
profile in which the proposer offers the responder’s value of rejecting and the responder
accepts is a subgame-perfect equilibrium, by the one-shot-deviation principle, which
applies because the war ends in finite expected time under every strategy; where the
difference is strictly below (r + d)/V, every subgame-perfect equilibrium settles at every



state, whatever the machine’s cost (in the baseline, from the larger of 0 and |2V/(r + d)| -
5). Every computed deadline falls inside its bound: 24 against the computed6atr=d=1,
594 against 121 atr=d = 0.05. The bound grows as 1/(r + d) and depends only on the costs’
sum and the priors, so under either proposer the humans’ cost alone keeps it finite when
the machine’s cost is zero. For the baseline priors, with the machine proposing, the
equilibrium’s own deadline is also bounded below by a multiple of 1/(r + d), so it recedes
without limit only as both costs fall together (proved; What is proved here). The computed
deadlines move the same way. In the baseline (N = 10, a starting state of 5, V = 30, priors
(4, 2) for the machine and (2, 4) for the humans), the deadline moves from 6 with equal
costs to 18 atr = 0 when the machine proposes, or to 12 when the humans propose, atd =
1; from 12to 32 or 25 atd =0.5; and from 31 to 68 or 63 at d = 0.2. What the receding
deadline does to settlement is computed, not proved: at K= 0.02 the deadline is period
302, and the computed probability that a decisive victory comes first rounds to 1.000.

The bargaining range. With unequal costs, Proposition 1’s condition becomes V(W_M +
LH-1)<r-D_M+d-D_H, where W_M and L_H are the machine’s and the humans’ own
expected probabilities of eventual victory and D_M and D_H their own expected numbers
of battles to a decisive end; it holds if and only if some division of the prize gives each side
at least its value of fighting to the end. The left side is the two sides’ joint optimism. Atr=0
the right side is the humans’ cost per battle times their own expected remaining length of
war. This range is the static benchmark of Proposition 1. It is necessary for a settlement
but not sufficient: the 2004 baseline fights at the start with a range of 9.70 open
(computed). Nor is it the range of offers acceptable in equilibrium, where the responder
accepts only an offer worth at least the true value of rejecting it, a value never below its
value of fighting to the end and often above it. The computation reports when and on what
terms that game settles; it does not compute the width of that narrower range. The
benchmark range moves with time: in the baseline atr =0 it is empty at the start for d
below 1.29 and opens later as beliefs converge.

Two regimes. With the machine fighting for free, let p =d-D_H/(V-L_H), the humans’
expected cost of fighting to the end as a share of what they expect to win (0.57d in the
baseline at the start). The paper names no true p, the machine’s actual chance of winning
a battle, and the figures in this paragraph take p = 1/2 unless marked otherwise, so that the
machine’s advantage lies in its cost alone. At p = 1/2 and above p = 0.23 (d = 0.4, about 1.3
percent of the prize per battle), settlement before a decisive victory is likelier than not and
comes by a finite deadline: 39, 32, 18, 12, 8, and 6 periods atd=0.4,0.5,1, 1.5, 2, and 3
when the machine proposes, and 31, 25, 12, 7, 4, and 2 when the humans do, with
probabilities of settlement of 0.51, 0.66, 0.79, 0.87, 0.94, and 1.00 in the first case and
0.52, 0.69, 0.89, 1.00, 1.00, and 1.00 in the second. These probabilities and the boundary
move with p. When the machine proposes atd =1, settlement is 0.979 if the machine is
right (p = 2/3) and 0.327 if the humans are (p = 1/3). With the machine proposing,
settlement becomes likelier than not between d = 0.35 and 0.4 if the machine is right, but
only above d # 1.4 if the humans are; below that, the war mostly ends in the machine’s
decisive defeat. When the humans propose and are right, the crossing lies between d =



0.75 and 1. When the machine proposes the terms are coercive. The humans’ expected
share, given settlement, is 2.7 of 30 atd = 0.4 and between 1.9 and 2.4 for every d from 0.5
to 2. They are paid that much because rejecting an offer of nothing and fighting on is worth
more to them than nothing, and they accept nothing only along paths that run against
them, with probability 0 atd =0.4, 0.23 at 0.5, 0.28 at 1, 0.34 at 1.5, and 0.63 at 2. They
accept nothing at the outset only above d % 3.03 (p ® 1.74, about 10 percent of the prize per
battle). The paper’s rule would put thatline at p =1 (d = 1.74), where the humans’ value of
fighting to the end crosses zero, but their value of rejecting is still 5.98 there. When the
humans propose they keep 6 to 10 of 30. Below p = 0.23 (d < 0.4) the deadline recedes
roughly as 1/d past the war’s natural length of about 25 battles, to 48, 68, and 127 periods
atd =0.3, 0.2, and 0.1 when the machine proposes. The war is then more likely fought to a
decision than settled (settlement 0.28, 0.105, and 0.005), and a settlement, when one
comes, comes late (after 32, 52, and 112 battles on average) on terms near the converged
ones, the humans keeping 3 to 8 of 30. This regime is the same under the paper’s rule and
the true value of rejecting.

Who is right, the priors, the length of the war, and the protocol. Outcomes are computed
for p =1/3 (the humans are right), 1/2, and 2/3 (the machine is right). Atr=0and d =1 the
probabilities of settlement at those three values are 0.327, 0.789, and 0.979 when the
machine proposes and 0.592, 0.891, and 0.987 when the humans do; atd = 0.5 they are
0.116, 0.658, and 0.972, and 0.184, 0.686, and 0.843. The sweeps over priors and over
length hold d = 0.5, V = 30, and the start at the middle state, N/2, and reportr =0 besider =
d = 0.5 for each proposer; where two figures are given, the first is for the machine
proposing. Stronger disagreement in the priors, (6, 2) and (2, 6), lengthens the deadline atr
=0to 73 and 55 and cuts settlement to 0.29 and 0.27; weaker disagreement, (3, 2) and (2,
3), shortens itto 15 and 12 and lifts settlement to 0.85 and 0.97. Across the priors tried, the
pattern holds: a finite deadline atr = 0, a probability of settlement that the humans’ cost
keeps above zero, and coercive terms when the machine proposes. A short war (N =6,
about 9 battles) is almost always decided before learning can force a deal (settlement
0.012 atr=0).In along one (N = 40) the humans’ expected cost swamps their claim: when
the machine proposes it fights, and settlement comes after 5.8 battles on average, with the
humans keeping 0.94 of 30 and surrendering along 64 percent of paths. Stronger
disagreement and shorter wars move the boundary between the regimes toward larger d,
and longer wars toward smaller d, since D_H grows with the square of N. Under the web
appendix’s alternating offers, both sides’ periods carry the same r + d threshold and the
deadlineis finite: atr=0and d = 1 the last battle comes in period 15 (the last in a period
the machine proposes is 14), settlement at p = 1/2 has probability 0.827, and the humans
keep 4.14 of 30; at d = 0.5 the figures are period 28 (27 in a period the humans propose),
0.672, and 3.55.

Standing. The r + d identity is derived by hand and checked numerically. The deadlines,
probabilities, and shares are this book’s computation, with the corrected responder. An
independent check, by a Claude Opus 5.5 observer seat run on a separate account, re-ran
the program, read its solver line by line, and solved the 2004 baseline and the main cases
in which a machine that fights for free makes the offers with a solver it wrote itself; the two



agree at every value both report. No published figure confirms them: the paper never
computed unequal costs, and the program follows the definitions in the paper’s text, under
which its numbers differ from the printed Figures 1 and 3; what lies behind the difference
goes to the first author before this book states it. That a p near one quarter divides the
regimes is a property of this baseline at p = 1/2: no closed form was derived, and the book
does not claim the boundary in general. The extension remains this book’s: its deadlines,
probabilities and shares are computed here, and what is proved about itis listed under
What is proved here.

Limits. The paper’s Figures 1 and 3 differ from the computation, and what lies behind the
difference goes to the first author before this book states it; the extension rests on the
model as the text defines it. Both sides learn at the same rate, so lopsided learning lies
outside the model. The paper names no true p; three values are reported above, and the
subsection on a much stronger machine below adds four more, from 0.8 to 0.99. A rejected
offer is always followed by a battle, and offers lie between 0 and V; with take-it-or-leave-it
offers the proposer offers the responder its value of rejecting, floored at 0. A settlement
includes a surrender, in which the responder accepts nothing, as the paper defines it; the
probability of surrender is reported separately. Alternating offers are solved in the web
appendix’s game, in which each side updates its beta beliefs until period 400 and p=1/2is
common knowledge from then on; solved again with period 800, the game gives the same
last battle and probability of settlement in every case reported.

Files. The computation is one program, model. py, which uses only the standard library,
runs in about three seconds, and prints every number of the extension above except the
smallest decision gap, which the proofs’ check program prints; the divergence checkin
Table A2 is a separate script, and the race and variant programs are named below. Its
random seed, 2004, drives only one Monte Carlo check: 20,000 simulated wars at equal
costs of 1 and p = 1/2, with the machine proposing, settle with probability 1.000, as
computed. Every other figure of the extension is computed by backward induction, with the
averages over beta beliefs taken by 240-point Gauss-Legendre quadrature, not simulated.
Each solution under the corrected rule is solved backward from a horizon 300 periods past
the deadline the paper’s rule gives, and again from 300 periods further on; across the 181
such solutions no printed quantity changes by more than 4 x 1072, The program and its full
output, model-output.md, are available from the author.

What is proved here. The formal results are written out in a separate file of proofs, checked
by a Claude observer and by two reviewers from other model families working from the text
alone; each names its assumptions, and “certain” means a deduction from them. The
responder’s rule, as stated in What was computed, and the amended propositions of Table
A2: certain. The correction of the published paper, as stated in its note: the gap in the
article’s argument, the conditions under which the rule fails and its failure at every late
date, certain; the failure on the printed Figure 3, certain given its transcription; the failures
with the text’s definitions on the path of play, computed. The deadline, as stated in The
deadline: certain. Which equilibrium, as stated in The solution concept: the responder’s
equilibrium value is its own stopping value, take nothing now or pay one battle’s cost to



continue, under its own beliefs, independent of the machine’s cost, beliefs and strategy,
and the proposer’s value is a stopping problem against it, which is why values, settlement
offers and strict decisions agree across equilibria; certain. The truncation error is bounded
by the chance that the war outlasts the horizon: given three computed numbers, the gap of
5.38 between the solver’s terminal condition and the true value at the horizon, a certified
error of at most 0.0184 at period 24 and a smallest computed gap of 0.036, every decision
through period 24 is the unique equilibrium’s, and from period 25 every state settles by the
deadline result; certain given those numbers, and for the other cases the rate is proved
and the decisions are not individually certified. Extensions: the humans’ expected value
lies between the larger of zero and their value of fighting to the end and the prize times their
own estimate of winning, so p bounds the relative gap from above, and the humans’ value
does not rise as the machine holds more forts, as the humans count more machine wins or
as their costrises (certain). With the machine at least as optimistic as the humans at every
state the war can reach, as in the baseline, and with the machine proposing, the last battle
has a proved lower bound beside the deadline’s upper bound, 80 and 594 atr=0and d =
0.1,278 and 1,494 atr=d = 0.02, and the deadline recedes as 1/(r + d) as both costs vanish
(certain for the baseline priors; the lower bounds are computed from the proved
condition). As the machine’s cost rises the states where it fights shrink, so the last battle
and the deadline never move later (certain); nothing of the kind is proved in the humans’
cost. When the humans propose the roles swap (certain for the structure; the shares are
computed). Not proved, four conjectures, three with numerical evidence only and the third
with an argument that is not yet a proof: that the corrected deadline is never later than the
paper’s-rule deadline; that the humans’ value falls with time at a fixed posterior mean; that
alternating offers give unique values with both costs positive; that the last battle falls as
the humans’ cost rises. What the printed figures computed awaits a second model family
and goes to the first author before this book states it.

The selection of racers (Chapter 5). A selection calculation, race.py (standard library
only), checks the step Chapter 5 takes, on its own reading of Van den Steen, from his single
chooser to a field of racers. N labs each hold an unbiased, independent estimate of their
chance of winning, a benchmark p = 1/N times one plus a relative error with standard
deviation o, drawn symmetrically about zero. Each estimate is the lab’s own prior, which,
as Van den Steen shows for differing priors, it does not discount for selection (2004, 1146-
1147). An optimistic lab races when its estimate exceeds the benchmark by a hurdle a; a
defensive lab, a share s of the field, races when the rival threat it perceives exceeds a
hurdle b, and under coupled fear that threat is the complement of its own estimate. The
mean error among racers is p((1 — s)A + sB)/r, with A > 0 the optimists’ tailmoment,B<0
the defenders’, and r the entry rate. It is positive at s =0, crosses zero at s = A/(A - B), and,
the errors being symmetric, the crossing is one half when the hurdles are of equal size;
with fear independent of a lab’s own estimate, B = 0 and no crossing exists. Race incidence
rises with the defensive share only where defensive entry is likelier than optimistic entry,
and rises with N, holding each lab’s entry chance fixed as the relative hurdles do, when
that chance lies strictly between zero and one. The exact values were reproduced by
quadrature and by a second model family, and 50,000-field Monte Carlo runs lie within six



analytic standard errors of them. The calculation fixes no lab behavior, no equilibrium and

no probability of catastrophe (race/RESULTS.md).

A much stronger machine. Table A3 repeats the sweep over priors for a much stronger
machine, at p=0.8to0 0.99.

Table A3. The sweep over priors at high p (r=0, d =0.5)

Priors P(mach Human
(machi ine’s s’ share
ne, Deadlin Expect decisiv  given
human Propos e(last ed P(settle P(surre e settlem
s) er battle) p battles ) nder) victory) ent
Baselin Machin 32(31) 0.8 6.5 0.999 0.899 0.000 0.09
e: (4, e
2), (2,
4)
0.9 5.0 1.000 0.990 0.000 0.01
0.95 4.4 1.000 0.999 0.000 0.00
0.99 4.1 1.000 1.000 0.000 0.00
Human 25(24) 0.8 7.1 0.671 0.000 0.328 0.61
s
0.9 5.7 0.409 0.000 0.590 0.39
0.95 5.3 0.226 0.000 0.774 0.35
0.99 5.1 0.049 0.000 0.951 0.33
Weaker Machin 15(14) 0.8 4.7 0.999 0.000 0.000 0.50
disagre e
ement:
(3,2),
(2,3)
0.9 3.7 1.000 0.000 0.000 0.27
0.95 3.3 1.000 0.000 0.000 0.24
0.99 3.1 1.000 0.000 0.000 0.24
Human 12(11) 0.8 5.4 1.000 0.000 0.000 1.74
s
0.9 4.5 1.000 0.000 0.000 0.88
0.95 4.2 1.000 0.000 0.000 0.61
0.99 4.0 1.000 0.000 0.000 0.41
Stronge Machin  73(72) 0.8 8.3 0.016 0.000 0.983 0.34

¢
disagre

e



Priors P(mach Human

(machi ine’s s’ share
ne, Deadlin Expect decisiv  given
human Propos e(last ed P(settle P(surre e settlem
s) er battle) p battles ) nder) victory) ent
ement:
(6,2),
(2, 6)
0.9 6.2 0.000 0.000 1.000 0.37
0.95 5.6 0.000 0.000 1.000 0.38
0.99 5.1 0.000 0.000 1.000 0.39
Human 55(54) 0.8 8.3 0.009 0.000 0.990 0.83
s
0.9 6.2 0.000 0.000 1.000 0.73
0.95 5.6 0.000 0.000 1.000 0.71
0.99 5.1 0.000 0.000 1.000 0.70

Shares are out of 30. A settlement printed as 0.000 can be as smallas 1.5 x 107",

The deadline does not move: the strategies rest on the two sides’ beliefs, and the true p
enters only in how the war unfolds. The war ends long before the deadline, in about 3to 8
battles on average against deadlines of 12 to 73. And, except under the weaker
disagreement, settlement becomes surrender or gives way to the machine’s decisive
victory. In the baseline, surrender is 0.899 of wars at p = 0.8 and 1.000 at 0.99 when the
machine proposes; when the humans propose, settlement falls from 0.671 to 0.049 and
the machine’s decisive victory takes its place. Under the stronger disagreement, whose
priors are far apart, a deal almost never forms (0.016 and 0.009 at p = 0.8, below 2 x 10~
from 0.9): along a run of straight machine wins the benchmark range is still closed one
battle from the end, and the machine’s decisive victory comes first with probability 0.983
to 1.000. Only under the weaker disagreement does settlement stay near certain (0.999 or
more) without surrender. The pattern stated earlier, a probability of settlement that the
humans’ cost keeps above zero, therefore holds at p = 1/2 but at high p only in name:
under the stronger disagreement that probability falls to 1.5 x 10~ at p = 0.99.

Two variants. In the first, the machine’s chance of winning the next battle rises with its
lead, p_6(X) = o(logit © + k(X — X0)) with o(z) = 1/(1 + e”(~2)); 6, unknown to both sides, is its
chance at an even position, and k = 0, known to both, is the one new parameter. The
variant was first solved with the paper’s counting rule for beliefs, and then re-solved under
exact Bayes’ rule (bayes.py; exact in the updating rule, with its integrals taken by
quadrature); the outcome probabilities below are computed under each case’s true 6, 1/2
or 2/3. Under exact Bayes’ rule, in every computed case at k = 1 the probability of
settlement rounds to 1.000 and each side’s probability of outright victory to 0.000. Atk =
0.25 and 0.5 outright wins appear: with the stronger disagreement in priors the machine



wins outright with probability between 0.781 and 0.801 in the case that reaches highest,
and settlement falls as low as between 0.083 and 0.118 in the case that falls lowest; with
the baseline priors at k = 0.25, the machine fighting free and 6 = 1/2, the humans win
outright with probability between 0.347 and 0.371 and settlement falls to between 0.627
and 0.653. Across the computed cases, wherever the machine is ahead when a deal is
struck, the humans’ average share is at most 5.86 of 30, an average over such deals in
each case, not a cap on any one deal. The humans’ expected share overall moves by at
most 0.77 of 30 between the two rules; the probability of surrender, as a share of wars,
falls by at least 0.80 in one case and rises by at least 0.60 in another, so none is quoted;
wars average at most 11.93 battles. In the second, p is 0.8 or 0.9 and the machine’s prior is
centred on it, Beta(8, 2) or Beta(9, 1); atr=0and d = 0.5, against the humans’ prior (2, 4)
with the humans proposing, settlement rises to 0.999 and 1.000, though they keep only
0.07 and 0.01 of 30; against (2, 3), settlement becomes surrender, with probability 0.900
and 0.999 when the machine proposes; and against (2, 6), settlement all but vanishes.

Standing and limits. Two further programs compute this subsection’s counting-rule
results, and a third re-solves the first variant under exact Bayes’ rule; each imports
model.py unchanged and first reproduces the output it builds on, and an observer seat re-
ran the Bayes program, whose run reproduces the variant program’s output byte for byte.
With k > 0 the paper’s counting rule, under which beliefs depend only on the state and the
date, is an approximation: two paths to one state carry different likelihoods, and the
counting forecast differs from the exact one by 0.010 to 0.019 on average and by at most
0.144. AlL 96 rows of the first variant were therefore re-solved under exact Bayes’ rule, by
bounded backward induction, with continuation bounds at every unresolved frontier that
enclose every truncation of the horizon; each range is the 256-node quadrature’s, widened
by its difference from a 128-node solve, an empirical allowance for quadrature error, not a
proved bound; rounding error is not bounded. Under that procedure 69 rows resolve to the
printed precision and 27 are reported as ranges; explicit enumeration was infeasible for
this program and budget (about 7 x 10"° states for the shortest horizon). That solution was
checked against path enumeration through twelve battles, an independent short-horizon
solver and a second quadrature grid that moves no printed digit, and it has since been
reproduced by a second program, written independently by a seat of another model family
that saw neither the first program nor its results: run to completion, its enclosures, which
are wider, are consistent with the first program’s in all 96 rows and all 672 cells compared,
and on its own it shows the machine winning outright with positive probability in the same
twelve rows. Agreement within wider enclosures is consistency, not a tight replication; the
quadrature allowance and the unbounded rounding error stated above remain. No
endogenous last-fighting date is established under exact Bayes’ rule. Only the appendix’s
three prior pairs were run, with the machine’s prior replaced in the second variant, and
only take-it-or-leave-it offers; that a high p ends the war before learning opens the range is
shown for these cases alone.
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