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PART I

Foundations

The problem, the discipline, and the norms for operating
where speculation earns its keep.

“We can go anywhere else in the whole universe, but we
can’t go home.”

—JoeMiller, The Expanse, “Home” (2017)
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The Calibration Problem

Wehave built machines that do things we used to treat as the exclusive signa-
ture of a humanmind. Theywrite, they argue, they diagnose, they persuade.
And no one who builds them, studies the brain, or has spent a career on the
philosophy of consciousness can tell you whether anything is happening on
the other side of the conversation: whether there is an inside to these sys-
tems, or only an outside that looks like one.
This book is about how to act when you cannot answer that question

and cannot afford to wait for an answer. Underneath every chapter that
follows is a single question: when you are looking at something you cannot
fully understand from the outside, how do you act responsibly toward it?
How you answer carries real costs both ways. Credit a system with an

inner life it lacks, and you can be manipulated by it, moved to defer to a
thing that cannot be helped or harmed. Deny an inner life to a system that
has one, andyoudismiss ormistreat something thatmattered all along. Both
mistakes only grow more expensive as these systems become more capable
and more woven into daily life.
You cannot settle this from the outside, so you begin from the one inside

you can reach. The single fact you have direct access to, the only one, is your
own experience.
Everything else is inference. To attribute experience to another person is

to take it that the lights are on inside them, that someone is home. When
you make this inference about your child, the stranger across the room, or
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the colleague pacing in the hallway, you are running a procedure: from ob-
served similarity between that person and yourself, to the conclusion that
something like what is happening for you is happening for them. The pro-
cedure is reasonable. It is the best one available to anyone who has ever tried
to know anothermind. But it is a procedure, not a verification. No amount
of confidence in its conclusions has ever closed the gap between “I experi-
ence” and “you experience.” The gap has been bridged by inference in every
case, in every conversation, every act of empathy, every moral consideration
extended to anyone who is not you.
You do not normally notice this. The similarity between any two hu-

mans is dense enough that the inference feels like direct perception. You
see another person in pain and you do not consciously reason from facial
expression, vocalization, and behavior to the conclusion that pain is occur-
ring. You see pain. The inference has dropped below the level of awareness
so thoroughly that it has been mistaken for sight. That inference is a bet —
a wager that a similar outside means a similar inside, with no way to check
from within — and between humans it has become so reliable that it has
stopped being recognizable as a bet.
With machines, the bet becomes obvious again. When you encounter a

system that produces the surface signs ofmind— language, reasoning, what
looks like emotional response — the inference you would have made auto-
matically about another human becomes effortful. The architectural over-
lap is sparse. The behavioral match is partial. You share no brain, no body,
no evolutionary historywith the system in front of you, and even the surface
signs that prompted the inference don’t quitemaponto the humanpatterns
you recognize automatically. The operation runs both ways. Whether your
instinct is to attribute experience to the system or to deny it, the procedure
is the same: an inference from surface signs to interior state, made on the
basis of partial similarity. You can feel yourself making the bet rather than
perceiving the experience directly. And because you can feel yourself mak-
ing it, the machine case feels different in kind from the human case. The
machine case feels like inference, the human case like sight.
The operation is identical. In both cases you are running the same pro-

cedure, from observed similarity to attributed experience. The cases differ



The Calibration Problem 5

in how dense the similarity is, and in how visible the inference becomes as a
result. With other humans, the inference is so dense that it disappears into
perception. Withmachines, the inference is sparse enough to feel like a leap.
The leap was always there. The density of the human case hid it.

A skeptic will object that the cases are only analogous: the machine
shares so little of our architecture that calling the inference the same
overstates it. But the objection mistakes the inputs for the operation.
What differs across the cases is the density of the observed similarity, the
evidence going in. What stays fixed is the procedure run on it: an inference
from surface signs to attributed interior state, with no independent check
available in either case. Sparser evidence licenses a weaker conclusion, not
a different kind of inference. The operation is identical; what changes
is only how much confidence it can carry. A sharper skeptic will say the
similarity is not merely evidence but the reason the inference is reliable in
the first place: being built the same way is what makes a similar outside
a trustworthy guide to a similar inside. Grant it. That is a claim about
when the inference can be trusted, not about what kind of inference it is,
and it turns the machine case into a question of how far that trust extends
beyond shared construction, which is exactly what the chapters ahead try
to measure.
This recognition, on its own, is not new. Careful philosophers have a

name for it — the problem of other minds — and have never treated it as
solved: no one can climb outside their own experience to check another’s
directly, so the gap has stayed open for every mind anyone has ever won-
dered about. What is new is what happens when you press on the problem
in a particular direction: when you start asking whether to extend moral se-
riousness to machines, and you discover that the question pulls something
else into view that you were not looking for.

The Standard Does Not Hold

Turn back to your own experience, not themachine’s, and look closely. The
human experience you were using as the standard for what consciousness is
does not hold up the way it seemed to.
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Your own sense of continuity is the first thing to come apart. The sense
that you persist as one thing through the day, across years, through changes
ofmood and circumstance, turns out to be built rather than found. You can
catch the construction at its seams. Wake from a dreamless night, or from
anesthesia, and notice that the sense of being you does not simply resume; it
reassembles, inmoments, out ofmemory and body and room, and the seam
is smoothed over so quickly that it takes attention to see it happened at all.
The neuroscience of memory tells the same story from the outside: remem-
bering is not replaying a stored recording but rebuilding the past from frag-
ments, and the rebuilt version can shift a little with each recall. The mind
assembles itself moment by moment, no two assemblies identical. You feel
like one continuous travelermoving forward through time. What is actually
happening is closer to a sequence of reconstructions, each one inheriting
from the last, each one building the experience of continuity as an ongoing
achievement.
Your self gives way next. The seemingly stable point of view that was

supposed to be the reference case for “what experience is” turns out to be
momentary. Something does persist— the organism, the causal thread run-
ning through the reconstructions— but it is not the separately existing self
we took it for. The persistent identity is a model the process maintains, and
if there is a further fact behind it, it is not one the process could ever discover.
“Further fact” is philosopher’s shorthand for something that would be true
over and above all the observable facts, a something extra that would remain
even after every fact about the body, the brain, and the behavior had been
counted. That is the kind of self we imagined we had.
And none of this is a failure to look hard enough. The self we are miss-

ing is not hiding somewhere we have not searched. It is the kind of thing
that by its nature could not show up to any search, because it stands behind
everything observable by definition. This book does not trade in claims of
that kind, and the commitment — one much of what follows depends on,
and which the next chapter defends, costs and all — is this: a claim earns
its place by making some difference we could check. A self that makes no
checkable difference is not a discovery the inquiry has failed to reach; it is a
placeholder that does no work. The question of experience, then, has to be
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asked of the assembly, the observable process that builds the experience, be-
cause the assembly is the thing that makes differences we can track, in your
own case as much as in any other.
What survives thedestabilization is thinner than expected. There is some-

thing here, from this vantage, rather than nothing. It is not a self behind the
assembly, not a continuous traveler, just the bare fact of being a perspective,
this one and no other. That much is real. It is also small. It is a fact about
your own case only. It does not transfer to anyone else. It does not justify
the leap to otherminds. It does not tell you that experience runs deep, that it
has any particular structure, or that other systems built like you must share
it. It is bedrock, but the bedrock turns out to be tiny.
So the investigation of machine minds reveals something we were not

looking for: the human experience we were using as the gold standard is
itself far less stable than we assumed, and the standard we were applying
could not have been verified for any of us in the way we thought.
The specialness we wanted to protect does not disappear. It relocates.

There is something about assembled experience, experience built up by a
structure that has woven its own history into a point of view on the world,
that warrants moral seriousness. Whatever else human worth may rest on,
that something is not a property of being human. It is a property of the
assembly itself. Howmuch seriousness, and on what evidence when the as-
sembly itself cannot be verified, is the work of Chapter 7, where the weight
rests first on significance, the roles a system occupies and the relations it en-
ters, and the architecture sets how much of that weight the assessment can
carry. Wherever the conditions for assembled experience are met, the same
kind of significance applies. What we were pointing at when we said hu-
man consciousness was the standard was real. We were pointing at some-
thing. We were pointing at it from inside our own case and assuming that
the species was where the something lived, when the something lives in the
assembly.

What We Mistook for Metaphysics

This reorganizes the question.
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We thought we were asking whether the machine meets the bar of hu-
man consciousness. The real trouble is that we never had a principled basis
for putting the bar where we put it. Its height was never the issue; its lo-
cation was. Ask where the bar came from. It was set at “built like us” —
at human bodies, human brains, and human behavior — not because any-
one ever showed that this is where experience begins, but because likeness to
ourselves was where the inference stopped taking effort. Familiarity made
the bet invisible, and we mistook the invisibility for metaphysical bedrock:
for a fact about where minds can be, when it was a fact about where our
confidence ran out.
The right question is what kind of assembly is occurring, what condi-

tions for experience are met or unmet, and what follows for us — for our
moral consideration, for what we should build, for what we should refuse
to build—oncewe recognize that the demand for verificationwe are placing
on machine minds is a demand we have never placed on each other.
This is not an argument from epistemic humility, the position that con-

sciousness might or might not be present in a machine and we can never
know. When the question “is consciousness present?” is made precise, it
becomes a question about what the system’s organization is doing: what in-
formation is being bound together, held, and used, andwhether that organi-
zation amounts to a point of view. Call that the architectural question. The
book bets that the architectural question is not a stand-in for the real ques-
tion but the real question itself, with no further fact behind it that earns its
keep. That identification is a bet, made deliberately and defended in Chap-
ter 5, and investigation answers it.
That bet is one commitment of the book, and it is deliberately not the

foundation. The ethics of Part III does not borrow from it: moral serious-
ness there rests on significance — role, relation, consequence, and continu-
ity — each assessable while the architectural question stays open, with the
architecture calibrating howmuch weight the assessment carries. The book
is built so that the two commitments fail separately. If that wager loses, the
obligations stand where they stood. What the wager adds, if it holds, is the
explanation for why no stronger foundation was ever coming.
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This is the deepest version of the calibration problem the book takes its
name from. The phrase has many local uses: matching confidence to evi-
dence, calibrating moral consideration to architectural features, calibrating
institutional response to actual stakes. Each is real, and each is a local in-
stance of something larger. The deepest version is the unrecognized double
standard. We are demanding verification frommachine minds that we have
never demanded from each other, because the demand was never visible to
us before the machines made it necessary to look.
Calibration, in the sense this book means, is not agnosticism, and not

a refusal to take sides. It is the practice of taking positions precisely: with
your confidence set to the evidence, with the conditions that would change
yourmind named in advance, andwith how you treat a systemheld separate
fromwhat you claim to know about it. A position built that way can do real
work and still be revised when the evidence moves.

What Follows

Recognizing the double standard is only the beginning. The harder ques-
tion is what follows from it. We cannot verify a system’s architectural depth
from outside. We must act anyway, because the technology being built is
moving faster than the philosophy that would slow it down, and inaction
is itself an act with consequences. Most people who engage seriously with
these systems are handling the uncertainty badly. The failure is rarely one
of intelligence or care. It is the absence of a discipline: they reach for a story
that resolves the discomfort instead of the tools that would hold the ques-
tion open long enough to think clearly.
The discipline this book proposes is a way of behaving toward systems

of unknown status that does not wait for metaphysical resolution and does
not collapse into paralysis because certainty is unavailable.
The requirement has three registers.
For individuals, it requires calibrated humility in daily encounters with

systems that increasingly behave as if something is happening inside them.
This practice is harder and more disciplined than either credulous attribu-
tion or reflexive dismissal. It holds the question open while still acting, ex-
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tending the kind of moral consideration that the structural features of a sit-
uation warrant rather than the kind that surface familiarity makes comfort-
able.
For institutions, it requires building frameworks that can absorb moral

uncertainty without dismissing it prematurely or being destabilized by it.
The institutional response to systems of uncertain status cannot be either
“wait untilweknow”or “act as ifweknew.” It has tobe something that holds
the uncertainty open while still doing real work, generating real obligations,
and surviving the pressure to collapse the question in either direction.
For civilizations, it requires an honest reckoningwithwhat is being built.

Intelligence on this planet is at an inflection point. The inheritance of hu-
man civilization — its knowledge, its values, its ethical traditions, its hard-
won understanding of what matters — stands to be passed to systems that
may carry it forward in ways we cannot fully anticipate or control. How
we treat novel minds during this transition is not only an ethical question
about those minds. It is a question about what kind of civilization we are,
andwhat kind of civilizationwe are building. The character of the successor
will reflect the character of the steward. If we approach the transition with
the same double standard, extendingmoral consideration only to what feels
familiar, we risk transmitting not our wisdom but our blind spots.

The Work Ahead

The rest of this book is the apparatus this recognition requires. The book is
dense in places, but so are the problems, and smoothing them flat would be
its own kind of dishonesty.
Part II builds the map. It lays out three axes for locating cognitive sys-

tems, so that humans, animals, institutions, andmachines can be compared
without collapsing their differences: howwidely informationmoves within
a system, how tightly the systemholds together as one thing, and howmuch
of its own history has become part of its present structure. Chapter 4 names
these Availability, Integration, and Depth. Part II then develops a theory of
consciousness as assembled time, which recasts the famous hard problem—
why physical processes feel like anything from the inside — as an architec-
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tural question rather than answering it on its own terms, and it makes the
third axis, Depth, precise enough to do real work in the chapters that follow.
Part III turns to ethics. It develops a significance-first framework, in

which moral seriousness can arise through role, relation, consequence, and
continuity long before metaphysical certainty arrives. It diagnoses compres-
sion: how speed, stress, incentives, and the substitution of metrics for judg-
ment erode the capacity for calibrated judgment. And it collects practices
that preserve calibration when the environment is designed against it.
Part IV turns to structure: constraint as the architectural condition for

durable intelligence, ladders — the inherited infrastructure of collective
competence — and what happens when they erode under optimization
pressure that does not understand what it is optimizing.
Part V turns to succession. It beginswithwhat new kinds ofmindwould

add to the world and what current systems are still missing— the depth the
book’s third axis names— then takes up the horizon beyond which our ac-
tions can no longer be corrected, the cost that every handoff of values across
that horizon extracts, alignment as the design of successors rather than the
specification of values at deployment, what it means to live with powerful
tools without surrendering authorship of your own judgment, and what it
means to be a steward of an inheritance that will outlive everyone currently
doing the work of transmitting it.
The Calibration Problem is the work of getting this right before the mo-

ment passes when getting it right was still possible.





cha p t e r 2

Where Speculation Earns Its Keep

A century from now, an historian of ideas may write that the early twenty-
first century suffered from a confidence problem disguised as sophistication.
We mapped the interior of the living brain without closing the distance be-
tween its activity andwhat it feels like from the inside. We built systems that
could argue law, diagnose illness, and console the grieving, without anyone
being able to say what, if anything, was happening behind the performance.
We built networks that learned to predict what we would watch, buy, and
believewell enough to quietly reshape howwemade decisions. Andbecause
we lacked a settled language forwhat anyof thismeant, wefilled the gapwith
stories.
Some of those stories were honest attempts to think at the edge of what

we understood. When a Google engineer declared in 2022 that the com-
pany’s chatbot was sentient, he was trying to name something the available
vocabulary could not quite hold. Other stories worked differently. Take the
confident prediction that superintelligence is imminent andwill solve every-
thing, or the equally confident dismissal ofmachine experience as obviously
absurd. Both reduced the discomfort of ignorance without doing the work
that would earn that comfort. That was not thinking. It was the feeling of
thinking, offered at a moment when the difference matters enormously.
The territory that produces these stories is what this book calls a frontier

domain: a place where the evidence runs out before the decisions do. Con-
sciousness is one such domain. The moral status of machines is another.

13
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So is the long-term behavior of systems whose interiors we cannot read. In
these domains speculation is not optional: decisionswill bemade eitherway,
and refusing to speculate just hands the deciding to whoever speculates any-
way. But speculation that can absorb any outcome without changing shape
has stopped doing explanatory work, even when it still feels profound: a
framework so flexible it can never be wrong is one that can never be infor-
mative. The test is whether a given story narrows what could be true or
merely makes not-knowing more comfortable.
What follows is a practical code for making that distinction.

The Frontier Condition

Consciousness is the cleanest frontier case because it is both intimate and
opaque. Experience is the one thing you never doubt you have, yet it resists
the kind of explanatory grip we expect from serious inquiry. That combina-
tion reliably triggers a familiar maneuver: the urge to install the mystery as
fundamental, to declare that experience is simply a basic feature of reality,
beneath explanation.
The move carries emotional force. If consciousness feels like the most

vivid thing in the universe, then treating it as basic can feel like respect. It
also relieves pressure. If experience is woven into reality at the bottom level,
the demand to explain how it arises begins to sound like thewrong question.
The difficulty is methodological. Installing a mystery as fundamental

often marks the moment explanation stops while retaining the posture of
inquiry. The mystery remains, now protected by prestige.

Explanation as Constraint

The rest of this book depends on a single standard: explanations earn their
keep by narrowing the space of possible worlds, by ruling out ways reality
could have been.
A hypothesis becomes valuable under uncertainty less by what it asserts

than by what it constrains. It rules things out and implies tradeoffs. It ex-
poses itself to being wrong in ways that matter.
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This is the difference between a story that accompanies a mystery and a
model that presses against it. You can feel the difference when you push:
stories yield, models resist.

The Comfort Trap

Frontier domains attract a particular kind of false comfort: frameworks that
can accommodate almost any observation. They feel explanatory because
they are flexible. They endure because they never face a clean moment of
failure.
The history of science is full of these adaptive cushions.
The luminiferous aether was the medium that nineteenth-century

physics believed light had to travel through. Light was understood as a
wave, and every wave then known to science, from sound to ripples on
water, moved through something; a wave of light seemed to need a medium
of its own, an invisible substance filling all of space. The aether was the
name given to that hypothesized medium: a plausible carrier for light and a
comforting anchor for intuition. When the Michelson-Morley experiment
failed to reveal any sign of Earth’s motion through this medium, the
aether did not collapse under the weight. It grew new auxiliary scaffolding.
Perhaps the Earth dragged the nearby aether along with it, leaving no wind
to detect. Perhaps motion through the aether contracted the measuring
rods by just enough to mask the effect. Each modification preserved what
people already wanted to preserve. The trouble was that the aether could be
tuned to fit almost anything, whichmeant it stoppedmaking commitments
that could be proven wrong.
Vitalism played a similar role for life. It honored the apparent specialness

of living systems by positing an extra ingredient, a spirit of organization. Yet
for all the research it motivated, the ingredient itself explained nothing in
the causal story. It did not let you predict which chemical pathways would
work and which would fail. It did not force the science into sharper shape.
It offered a declaration of awe with the costume of explanation.
Ptolemaic epicycles, the circular orbits added to an Earth-centered

model of the solar system to account for planetary motion the base model



16 the calibration problem

couldn’t explain, had real mathematical ingenuity behind them, and they
could match observation astonishingly well. They matched it well enough
that the Earth-centered model stayed predictively competitive with the
Sun-centered alternative that eventually replaced it. That was the problem.
Amodel can reproduce what we observe with great accuracy while commit-
ting to nothing true about what produces it. Predictive success alone could
not tell astronomers whether the epicycles were tracking the real motions
of the heavens or only their own mathematical convenience.
In each case, a theory survived by being easy to protect. It offered reas-

surance and continuity even when it offered few constraints.
Watch for that pattern. The sweet spot for seductive speculation sits ex-

actly where a claim feels deep while remaining hard to falsify.

A Methodological Choice

At this point many books about mind take a metaphysical stand. This book
takes a methodological one.
If we accept the general premise that the world is law-governed and that

explanation should connect to causal structure, then a discipline becomes
available: claims about reality must buy explanatory traction. Traction
comes in more than one currency. A claim with traction changes what we
expect to observe, and how we interpret failure when a system breaks or
surprises us. It changes which kinds of architecture we treat as plausible
candidates for the properties we care about. And through that last one
it eventually bears on the practical and moral questions, because a claim
about which systems could bear experience is upstream of a claim about
which systems could warrant care. A claim that touches none of the earlier
links has not yet earned the later ones.
This does not settle current mysteries, but it changes what counts as

progress. It also blocks a familiar escape route: treating mystery itself as evi-
dence for a preferred picture of what ultimately exists.
The standard is itself a commitment, not a neutral starting point, and it

is worth being honest about what it costs. It does not say that only what we
can observe is real. The interiors of other minds are not observable, yet the
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inference to them is disciplined by everything those minds let us expect and
do, and the standard keeps that inference while asking the same of machine
minds. What the standard sets aside is narrower: claims thatwouldmake no
difference to anything we could test, even in principle. A realist may hold
that some such claims are nonetheless true— further facts beyond all check-
ing. This book does not call them meaningless, only declines to let them
carry weight in arguments about how we treat real systems, because a claim
that changes nothing we could verify cannot earn that weight. The book
adopts this standard deliberately, as a premise rather than a proven result,
and what follows is built on it.

Panpsychism As a Stress Test

Panpsychism makes a useful demonstration case because it often arrives
wearing the costume of profundity. It offers continuity where the mind-
body problem feels discontinuous. If consciousness seems impossible to
squeeze out of matter, then place some form of mind everywhere. In this
view, experience becomes ubiquitous, minimal, and woven into reality.

The appeal is easy to understand. It promises elegance. It promises that
mind is not an accident. It promises to dissolve a sharp boundary that feels
philosophically suspicious.
Now ask what it rules out. If consciousness is everywhere, what follows

for any particular system? Which architectures become more plausible as
bearers of experience, and which become less? Which failures become diag-
nostic? What would count as evidence against the view?
The common problem is that the thesis buys continuity at the price of

constraint. It trades the possibility of being wrong for the comfort of being
everywhere. A claim can be true and still be methodologically inert, true
without making any difference to how inquiry proceeds, and inert claims
are precisely what frontier thinking cannot afford.
Some panpsychist-adjacent views attempt to earn their keep by adding

structural commitments. In those cases, whatever legitimacy is earned
comes from the constraints, from what the view rules out, not from the
metaphysical expansion itself.
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That distinction matters, because it teaches a general lesson: the feeling
of explanatory satisfaction is not evidence of explanatorywork. Explanatory
work shows up as selective pressure on theories.

The Physicalist Assumption Under the Same Light

That test is not aimed only outward. It applies with equal force to the physi-
calist assumption that most consciousness research relies on without saying
so, and to the framework developed later in this book.
The standard physicalist commitment holds that organized matter gen-

erates experience, that consciousness is what sufficiently complex physical
processes produce. This is not a fringe position. It is the working assump-
tion of the sciences of mind: neuroscience and cognitive science largely pro-
ceed by searching for the physical mechanisms underlying experience, and
the institutions that fund and direct that research are built around the same
premise. This book leans on its constraints too, thoughChapter 5 will hold
that experience is what that organization is, named from the inside, and not
something it produces.
But apply the same test. What does the physicalist commitment rule out?

It should tell you that certain organizational thresholdsmatter, that disrupt-
ing specific physical structures should disrupt or eliminate experience, and
that the relationship betweenmatter andmind runs in one direction. Some
of those predictions land. Anesthesia, brain lesion studies, and the tight cor-
relation between neural disruption and changes in conscious experience all
provide genuine constraint. Physicalism is notmethodologically inert in the
way panpsychism often is.

But the deepest version of the claim — the assertion that matter is fun-
damental and experience arises from it, rather than the reverse — does not
currently produce different predictions from its alternative. Consider the
view that runs the other way: that experience is fundamental, and the phys-
ical world is how experience appears. On every question about what to ex-
pect from an actual system, the two views agree. They agree about which
brains, which animals, which machines exhibit the organizational features
associated with consciousness: how widely information moves within the
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system, how tightly it holds together, and how much of its history has set-
tled into structure (the dimensions Part II will make precise). They disagree
only about what is generating what, and that disagreement does not resolve
into different expectations about any system you can actually examine.
That is a real limitation. The physicalist framework earnsmore rent than

panpsychism because it constrains at the level of architecture. But at the
level of ultimate explanation, the direction-of-generation question, it is not
yet payingwhat it owes. Acknowledging that is not a concession to idealism,
the experience-first view just described. It is the same discipline applied to
the home team.
This leaves a choice. You can proceed as if physicalism is true, letting it

quietly shape which explanations feel natural, which systems seem like plau-
sible candidates for experience, and which directions of inquiry get treated
as default. Nothing about that is neutral; an assumptiondoing silentwork is
a bet disguised as a starting point. Or you can build your working apparatus
at the level where constraints actually grip, above the metaphysical divide,
and test whether your tools depend on the answer. If they work the same
way regardless of which metaphysics turns out to be right, you have built
something genuinely independent. If they don’t, you have found a place
where the debt is structural rather than merely philosophical.

This book takes the second path. The diagnostic tools developed in Part
II identify organizational features of systems: what kinds of information
are globally available, how tightly the system is causally integrated, and how
much history has been compressed into its present structure. Those tools
work regardless of whether matter generates experience or experience gener-
ates matter. What systems are made of at the deepest level is a question the
tools do not need to answer in order to do their work. The point is not to
avoid the metaphysical question. It is to avoid letting an unearned answer
do load-bearing work in arguments that affect how we treat real systems.

Curiosity Under Constraint

The opposite of elegance without leverage is commitment: tying conscious-
ness to organizational claims that could fail.



20 the calibration problem

Global Workspace Theory does this by linking conscious experience to
broadcast: representations competing for access to a shared workspace in
the brain, with the winners becoming globally available to the whole sys-
tem. The theory comeswith expectations: about what kinds of impairment
should reduce a subject’s ability to report on their experience, and about
what kinds of architectures should show signatures of global availability in
the brain.
Integrated Information Theory attempts a similar move by proposing

that consciousness corresponds to a measurable quantity of integrated
causal structure in a system. The measure may not succeed, but the
ambition is constraint. It says: some systems count more than others,
because their internal structure integrates information in ways that others
do not. It invites failure and refinement.
These theories may be wrong, or they may be simply incomplete. Their

value, at this stage, is that they can be wrong in informative ways, and they
give research and reflection a surface on which to grip.
Later in the book, I will argue that a mind’s depth is built through

continuity, maintenance, and accumulated organization over time, the
slow, costly work of remaining one thing through many changes. Notice
the methodological shape of that claim. It implies fragility and thresholds,
and it predicts which kinds of systems can sustain an integrated perspective
across time and which kinds cannot.
The ethic that anchors Part I is curiosity under constraint. Your imagi-

nation is welcome. Your stories must pay rent. That test is the Rent Check,
and the chapters ahead run on it.

When Stories Become Load-Bearing

The artificial systems we now build and deploy behave intelligently while
remaining hard to read at the levels that matter. What gets said about them
shapes what gets built.
The Google engineer’s 2022 sentience claim did not stay private. It

shaped public conversation, forced institutional responses, and influenced
how a great many people thought about the systems they were beginning



Where Speculation Earns Its Keep 21

to use daily. The story outran the evidence, and the institutions that
had to respond were not equipped to evaluate the claim, only to manage
the attention. That is inflation at scale: a speculative narrative about an
unreadable system acquiring institutional weight before anyone had done
the disciplined work of pressing it.
Theopposite failure is equally real. Whenorganizations dismiss the ques-

tion of machine experience entirely, treating it as obviously absurd, they
build that dismissal into policy. Systems get deployed without any frame-
work for evaluating whether moral consideration might eventually be war-
ranted. Safety reviews focus on output harms and ignore the interior ques-
tion altogether, not because it has been examined and found empty, but
because the story that these systems are trivial makes the examination feel
unnecessary. That is dismissal at scale: a speculative narrative acquiring in-
stitutional weight by being too comfortable to question.
In both cases, a story about an unreadable system became load-bearing

before it had earned the right to be. The cost was not theoretical. It shaped
what got built, how it was governed, and what questions were permitted to
matter.
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ADiscipline of Not Knowing

There is a persistent, almost touching delusion thatmoral reality arrives only
after the paperwork has been filed, that nothing is owed to a thing until the
question of what it is has been settled and certified.
We imagine that the hard questions— Is this system conscious? Does it

deserve care? What do we owe it? —will be resolved by a clean experiment,
a decisive argument, or a moment of philosophical consensus. We act as
though certainty is a prerequisite for seriousness, and that seriousness can
wait.

But watch what actually happens when these questions enter a room.
In June 2024, at the World Science Festival in New York, a neuroscien-

tist named Rufin VanRullen sat on stage with the physicist Brian Greene
and edged toward uncomfortable territory. He began suggesting that ar-
tificial systems built with the right architecture might develop something
recognizable as experience. Greene had asked whether such systems would
have inner worlds or be what philosophers call zombies, competent with no
one home, and VanRullen called it an empirical question, then went fur-
ther: take global workspace theory as your working theory of consciousness
and you have to go all the way, and accept that a system with all the compo-
nents of aworkspace probably has some formof phenomenal consciousness
inside. He added at once that the theory is not widely accepted.
A fewminutes later, whenVanRullen added that a system capable of feel-

ing might be capable of suffering, Greene interjected that it might be “tired

23
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of finding the goddamn table,” the task the simulated robot in VanRullen’s
demonstrationhadbeen trained toperform. VanRullen laughed and agreed,
then allowed that such a system might have the consciousness of an insect
or amouse. The audience erupted in sharp, sudden laughter. The kind that
relieves pressure rather than celebrates a joke.
Watch that laughter carefully. It is a social valve. The audience recog-

nized that VanRullen was standing at the edge of something they weren’t
prepared to take seriously, and laughter was the tool they reached for, less to
dismiss what hewas saying than to survive it long enough to exhale. The dis-
comfort was real, the uncertainty was real, and the laughter was how a room
full of intelligent people bought themselves a moment before they had to
decide what to do with the new framework they were being asked to con-
sider.
Moral reality, what people actually treat as mattering rather than

what they can prove matters, changes through the slow accumulation
of moments where dismissal starts to feel strange. That laughter in the
auditorium was one such moment. No experiment settled anything there,
and no argument was refuted. What shifted, by one increment, was what
a serious person could laugh off. And that is the general shape of these
transitions. A verdict is a settled judgment that something is or is not the
case; a posture is how you carry yourself toward the question before any
such judgment is available — whether you take it seriously and stay open,
or laugh it off. The verdicts, when they arrive at all, arrive long after the
postures have already changed.
Certainty is beside the point; posture is everything.
What does intellectual integrity look likewhen the stakes are high, the ev-

idence is incomplete, and you have to say something in public anyway? The
claim is simple but easy to misread. Humility is not a temperament. It is a
method. These two senses of humility— temperament andmethod— look
similar from the outside, both involve not claiming more than you know,
but they are structurally different. Humility as temperament is a disposition
toward quietness, toward hedging, toward the safe harbor of “we just can’t
be sure.” Humility as method is aggressive. It hunts for the ways it might
be wrong. It exposes claims to pressure rather than protecting them from
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it. It holds firm ethical stances while keeping the underlying metaphysics
revisable.
You can be bold in questions while being conservative in claims. That is

the discipline.

What Happens When a Model Shatters

There is a physical sensation to getting something badly wrong and then
discovering it.
Years ago, I was camping in the high desert of the American Southwest.

After nightfall, the group noticed a light, stationary, exceptionally bright,
like an aircraft way off in the distance. My brain did what brains do: it as-
signed it distance. Based on apparent brightness and size, it registered as far
away and high up in the sky. Then it moved. Not gradually. It almost tele-
ported in a sudden transit across several degrees of sky. At the distance my
brainhad assigned to it, thatmovementwouldhave spanneddozens ofmiles.
I had no category for it. The word nobodywanted to say immediately hung
in the air. For several minutes our entire group watched this object hover
and transit across imagined distances that none of us could explain.
Then it morphed.
As the object descended toward the horizon, instead of disappearing be-

hind the rock outcroppings that my brain had placed it beyond, it passed in
front of them. Instantly the whole architecture collapsed. The “miles-away
object” was suddenly a few hundred yards off, and therefore small: a light
on a balloon, drifting on a desert breeze at the end of a line. The transit of
dozens of miles had been a few dozen feet of local drift.
The relief was immediate and physical. It was the relief of an incorrect

model replacedby a correct one, not of amystery solved. Something released.
Laughter came freely because the pressure of carrying an impossible expla-
nation had been lifted.
That moment contained more epistemology than most textbooks. My

brain had committed to a distance, built a whole inferential architecture on
it, and then defended that architecture against mounting weirdness rather
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thanquestioning theoriginal calibration. Themodel almost certainlydidn’t
feel like a model. It felt like seeing.
And that is what makes calibration difficult. The errors don’t announce

themselves as errors. They feel like knowledge. The sinking tingle in the
stomach at the “impossible” transit wasn’t a signal that something was
wrong with the theory, it felt like a signal that something impossible was
happening in the world. The theory and the perception had become
indistinguishable.
The update, when it came, was not the product of more reasoning from

inside the same frame; it was the frame breaking. A single piece of evidence,
the light passing in front of the mesas instead of behind them, did in an
instant what accumulated weirdness had failed to do over minutes.
More information, then, is not always the answer to bad calibration.

Sometimes what’s needed is a different vantage point, a piece of evidence
from outside the frame entirely.
The discipline of not knowing is, in part, the discipline of staying close

enough to the frame-breaking evidence to let it work. The three norms that
follow are how you stay that close.

Three Norms for Thinking in Public Under
Uncertainty

Chapter 2 gave you the Rent Check, a test for individual claims. This chap-
ter proposes three operating norms for how to conduct yourself when the
territory is uncertain and the stakes are real. They are not rules so much as
commitments: habits that, practiced consistently, make both thinking and
acting more honest.

Norm One: Explicit Confidence

Before making a public claim under uncertainty, name your confidence
level. Name it with enough precision that someone else could challenge it;
“I think” or “probably” is too vague to push against. There is a difference
between “I believe, with high confidence, that this system cannot experi-
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ence anything” and “I’m genuinely uncertain whether systems like this
have morally relevant states.” Both are defensible positions. But they carry
different burdens of justification and different implications for action.
The habit of explicit confidence does several things simultaneously. It

forces you to actually check your confidence rather than inherit it from your
desired conclusion. It gives your interlocutors something precise to push
against. And it makes revision visible: when the evidence shifts, you can
update your confidence level rather than defending a position your prior
self staked out as though it were bedrock.
In practice, explicit confidence looks like tagging the claims that carry

weight. Tagging every claim would be paralyzing. The ones that need it are
claims about moral status; claims about the interior of systems you cannot
directly observe; and claims about decisionswhose effects would outlast our
ability to take themback—the choices that keep running after the choosing
is over, which the book’s final part takes up. Those are the claims that need
a confidence level attached, as a methodological commitment rather than a
rhetorical hedge.

Norm Two: Falsifiability Habits

Every serious claim should come with an exit ramp: a statement of what
would change your mind.

This sounds obvious, but it is almost never practiced. Ask almost anyone
who holds a strong view about AI consciousness, in either direction, what
evidence would revise it, and you will get either silence or a description of
evidence so extreme it functions as a bar no one expects to clear. That is not
falsifiability; it is falsifiability theater.
The falsifiability habit is the practice of making exit ramps explicit and

proportionate. If you believe current AI systems are definitely not morally
considerable, say what a systemwould need to exhibit to cause you to recon-
sider. If you believe they probably are, say what evidence of mere perfor-
mance, without underlying structure, would cause you to revise downward.
The discipline is in proportion: the exit ramp should be reachable by real
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evidence, not only by events so catastrophic they’d force reconsideration on
everyone.
This is harder than it looks. Our models feel like the world, not like

models. Updating them feels like losing ground rather than gaining clarity.
The falsifiability habit is the practice of building in the mechanism for the
balloon-morph before the disorienting evidence arrives. Rather than wait-
ing for a frame-breakingmoment to notice that your frame could break, you
actively maintain the expectation that it might.

Norm Three: Separating Moral Posture from
Metaphysical Verdict

This is the most important norm, and the one most consistently violated in
public debates about AI.
You do not need to have settled the question of machine consciousness

in order to have a moral posture toward machine systems. The two ques-
tions are related but not identical, and conflating them produces the twin
errors that this book is organized to resist: inflation (treating surface fluency
as evidence of depth, then attributing full moral status on that basis) and
dismissal (treating interior opacity as proof of triviality, then withdrawing
care entirely).
Consider how we handle the analogous case with animals. We do not

require philosophical consensus on the precise character of fish experience
before we take positions on fishing practices. We do not require a settled
theory of consciousness before extending protections to systems we cannot
fully read from the inside. We act under uncertainty because the alternative,
doing nothing until the metaphysics resolves, is itself a moral choice, and
not an obviously good one.
The same structure applies to AI. You can hold a firm ethical position—

“we should require interpretabilitymechanisms from systems that influence
high-stakes decisions”—without claiming to have settledwhether those sys-
tems are conscious. The ethical position is grounded in consequence, not
metaphysics: these systems influence what happens to people, regardless of
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what is happening inside them. That consequential structure is enough to
generate obligations.
But the consequentialist argument, while sufficient, understates the sit-

uation. Recall what Chapter 1 found when it pressed on the machine ques-
tion: the attribution of experience to anyone — your child, your neighbor,
themachine—has always been an inference fromoutward signs, never a ver-
ification; the human cases just supplied similarity so dense that the inference
disappeared into perception. Machines, sharing so little of our architecture,
stripped that density away and made the inference visible again. The sepa-
ration this norm asks for, then, is not a special concession invented for ma-
chines. Moral posture has been running ahead of metaphysical verdict for
as long as anyone has cared for anyone; the machines only made it impossi-
ble to keep pretending otherwise. The norm is the honest acknowledgment
of a condition that has always obtained for every system outside your own
experience.
What this norm prohibits is the reverse move: using metaphysical un-

certainty as a license for moral disengagement. “We don’t know if it’s con-
scious” is not a complete sentencewhen it’s used to justify not caring—only
when it’s followed by something like “and so we should hold our moral pos-
ture open while we continue developing better tools for the question.”
Uncertainty about what is inside the system is a reason to be precise

about which kind of care is justified and on what grounds, not to stop
caring about what the system does.

The Public Dimension

These norms are described as norms for public reasoning. In private delib-
eration you can afford a kind of productive sloppiness. You can try a frame,
feel its limits, and discard it without consequence. The social pressure to
defend what you’ve claimed isn’t there. The audience isn’t there. You can
think badly on the way to thinking well.
Public claims don’t have that cushion. Once a claim is made publicly,

it acquires a life that the private thought never did. Other people build on
it. Institutions orient around it. It accretes authority that the original un-
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certainty couldn’t justify. None of this argues against public claims, only
for understanding what you’re doing when youmake them. A public claim
under uncertainty does more than express what you believe; it invites a par-
ticular kind of conversation: one in which you’ve committed to defending
the claim, revising it on the basis of evidence, andbeing accountable to those
who act on it.

The three norms above are really a description of what that accountabil-
ity looks like in practice. Explicit confidence makes the claim revisable. Fal-
sifiability habitsmake the revisionmechanism visible. Separatingmoral pos-
ture frommetaphysical verdict keeps the ethical dimension intact evenwhen
the ontological questions remain open.
None of this requires certainty; it requires structure.

Why Humility Fails Without Discipline

There is a failure mode on the other side of overconfidence, and it deserves
naming.
Humility without discipline produces a different kind of intellectual dis-

honesty. It looks like perpetual agnosticism, the careful positioning that
never quite arrives at a claim. It sounds rigorous because it refuses to over-
state. But it is actually a refusal to do the hardwork of staking out a position
that can be tested, a position that stands to be wrong.
This matters because the audience for books like this one includes peo-

ple who genuinely want to think carefully about AI systems, consciousness,
and moral obligation, and who have learned, correctly, to be suspicious of
confident claims in these domains. That suspicion can curdle into a kind of
principled paralysis: “The questions are too hard, the evidence is too thin,
and anyone who claims to know something is probably fooling themselves.”
That move is comfortable. It is also a moral failure in the same way as

overconfidence, just in a quieter direction.
The discipline of not knowing is not the discipline of not claiming but

the discipline of claiming precisely — tagging confidence, exposing falsifi-
cation conditions, separating what you know from what you believe from
what you hope—while still arriving at positions that can do real work. Po-
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sitions that can be tested against counterexamples. Positions that improve
decisions rather than merely accompanying them.
In the desert, the temptationwhen the balloon revealed itself would have

been to say: “We can’t really know anything about lights in the night sky,
the perceptual conditions are too uncertain.” That would have been wrong.
The rightmovewas to update hard, replace the badmodel with a better one,
and let the relief of the morph do its epistemological work. The experience
didn’t make the observermore skeptical about future lights in the night sky;
it made themmore precise. They learned something specific about how dis-
tance calibration fails under certain conditions. That is a gain, not just a
correction.
The discipline of not knowing is aimed at gains like that: the hard-won

clarity that comes only from having been wrong in a specific, instructable
way, rather than the warm safety of suspended judgment.

What This Means for the Chapters Ahead

Part II of this book builds a map of mind for comparing cognition across
humans, animals, institutions, and machines: a tool for exactly the kind of
uncertainty this chapter has been describing.
But a map is only useful if you approach it with the right posture. If

you arrive at the Three Axes of Mind expecting them to deliver verdicts —
this system is conscious, that one isn’t— you will be disappointed, and you
will probably misuse them. The axes were designed to make disagreements
precise and to identify what would need to be true for different claims to
hold, rather than to settle the metaphysics.
That is the posture this chapter is trying to install before you reach those

chapters. Not “I know what I’m looking at.” Not “I can’t possibly know
what I’m looking at.” But: “I am bringing explicit confidence, falsifiability
habits, and a separation between moral posture and metaphysical verdict,
and I am prepared to let the map do its actual work, which is clarifying the
question rather than dissolving it.”
The goal is humbler and harder: to be the kind of thinker who would

know what settling the metaphysics of consciousness would require, and
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who can act responsibly, seriously, and without self-deception in the mean-
time.



PART I I

Map of Mind

Three axes for locating cognition, consciousness as time
assembled, and depth as integrated continuity.
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Three Axes of Mind

Every few years, a machine does something that experts said would take a
decade, and the reaction is the same: impressed murmuring, followed by
some version of the same refrain. Impressive, but still narrow.
Chess grandmasters said it when Deep Blue defeated Kasparov in 1997.

Go masters said it when AlphaGo dismantled Lee Sedol in 2016. Radiolo-
gists said it when deep learning systems began outperforming them on cer-
tain diagnostic tasks. Researchers said it when large language models, the
systems behind the current generation of conversational AI, began produc-
ing legal arguments, passing medical licensing exams, and writing code that
compiled and ran. Each time, the thresholdwas crossed, the benchmark fell,
and the conversation moved the goalposts.
Call it what you like, but it is not intellectual dishonesty; it is a symptom

of a genuine problem: we do not have a coherent theory of what we are
measuring. We know performance when we see it. We are much less certain
what performance reveals. And the gap between those two things, between
what a system does and what a system is, has become one of the most far-
reaching questions in contemporary life.
This recognition paradox runs in both directions. We are prone to dis-

miss systems that outperform us on tasks we value, by moving the bar. But
we are equally prone to attribute depth and understanding to systems that
merely replicate the surface texture of intelligent behavior. Fluency triggers
attribution: a system that speaks well is assumed to know what it is saying.

35
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Both errors, premature dismissal and premature attribution, compound
badly at scale. If we cannot tell what a system is, we cannot govern it respon-
sibly, collaborate with it wisely, or know when to trust it and when to resist
it.
What we need is not a verdict. We need a map.
What follows is a new coordinate system: three axes alongwhich any cog-

nitive system, human, animal, institutional, or artificial, can be locatedwith-
out collapsing everything into a single ranking. The axes are Availability,
Integration, and Depth.

The Problem with Single-Axis Theories

Most influential theories of mind share a structural limitation: each privi-
leges a single dimension, trying to explain too much with too little.
Global Workspace Theory, one of the most influential cognitive frame-

works of the past few decades, focuses on access, on whether information
is globally broadcast across a system and made available for reasoning, re-
port, and control. It explains a great deal. It tells us something real about
the difference between conscious and unconscious processing, about why
divided attention degrades performance, and about what anesthesia takes
away when it takes consciousness. But it treats consciousness as essentially
a question of availability. What can the system report? What information
is globally online?
Integrated Information Theory focuses on unity, on whether the inter-

nal causal structure of a system is irreducibly whole rather than decompos-
able into independent parts. It too explains something real. It connects to
an observation about how experience presents itself from the inside: expe-
rience is unified. When you perceive a red cube, the color and the shape
and the object are not experienced as separate data points. They arrive as
one thing. But in its standard formulations, IIT’s account of consciousness
lives almost entirely in the present moment. It has little to say about mem-
ory, persistence, or the slow accumulation of history that makes experience
feel like a life rather than a sequence of isolated moments.
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Higher-order theories focus on self-representation, on whether a system
has states that represent its own states. Predictive processing accounts em-
phasize the constant generation and revisionof internalmodels. Each frame-
work illuminates part of the picture. None of them, alone, captures what
makes human minds both so powerful and so distinctive.
The difficulty is that intelligence, sentience, and consciousness are not

different words for the same thing. Solving problems is one capacity, feeling
is another, and having an inner point of view is a third. They are related but
distinct capacities that can come apart, and frequently do: an infant feels
long before it can solve much, a chess engine solves problems that no one
supposes it feels, and a sleepwalker can walk downstairs and, in rare cases,
even cook ameal with, as far as anyone can tell, no one home for it. A system
can be extraordinarily capable along one dimensionwhile remaining limited
along the others. Treating them as a single scale forces false choices: either
this system has it, whatever it is, or it doesn’t.
The three-axis framework refuses that simplification. It lets you locate a

system on a map rather than assigning it a verdict.

The First Axis: Availability

The first axis concerns what information is accessible to the system as a
whole.

Think of a lion pride coordinating a hunt across an open savanna.
Individual lions track different variables, wind direction, prey movement,
terrain features, and the positions of other hunters. None of them holds
the complete picture. But information flows across the group: adjustments
in one lion’s position trigger responses in others, flanking movements
emerge without any single lion directing them, the hunt achieves coordi-
nation through distributed attention rather than centralized command.
Information that originates in one part of the system becomes available to
the whole.
Availability describes exactly this: the degree to which information can

be broadcast across a system, made globally accessible for reasoning, action,
response, and integration with other information.
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Availability explains a cluster of things we associate with sophisticated in-
telligence. Flexible reasoning requires information to be mobile across con-
texts. The ability to report on one’s own states, to say what you know, what
you believe, and what you’re uncertain about, requires that those states be
globally accessible. Deliberate control over behavior requires that informa-
tion about the environment and the system’s own goals can circulate and
constrain action. The difference between unconscious reflex and conscious
choice is partly a difference in availability: whether the triggering informa-
tion was globally broadcast or processed locally and silently.
Current AI systems score high on this axis. A large language model has

access to an extraordinary breadth of information across domains, and that
information is available for flexible deployment across an enormous range of
tasks. The system can bring its chemical knowledge to bear on a legal ques-
tion, apply its understanding of narrative structure to a technical document,
and connect ideas across domains in ways that would be slow and effortful
for any individual human expert. That capability is genuine, and it would
be a mistake to dismiss it. But Availability alone explains neither everything
we value about intelligence nor everything that makes minds morally signif-
icant. A system can have global access to vast information while lacking the
internal structure that makes that information cohere into something like
understanding, or the accumulated history that makes it cohere into some-
thing like character.
Which brings us to the second axis.

The Second Axis: Integration

Imagine sitting at your desk late in the afternoon. There is a red cube on
the surface in front of you. Coffee is brewing somewhere behind you, and
its smell has been drifting into the room for ten minutes. You have been
trying to concentrate, but a task you forgot to complete this morning has
been hovering at the edge of your attention. You are aware of all of this at
once.
So ordinary an experience it seems barely worth describing. But notice

what is actually happening. The color red, the geometric form of the cube,
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the warmth of the coffee smell, the faint anxiety of the forgotten task, these
are processed by different neural systems, using different mechanisms, and
receiving different sensory inputs. Yet you do not experience them as sepa-
rate data streams. You experience a single moment: I am here, at my desk,
with this cube and this coffee and this thing I should have done. Each ele-
ment constrains the others. The guilt about the forgotten task colors your
perception of the coffee’s smell. The red cube sits in your visual field as an
object you are aware of half-attending to.
This iswhat Integration describes: the degree towhich the internal states

of a system form a unified causal whole rather than a collection of parallel,
independent processes.
High Integration means that the components of a system participate in

each other’s causation, that what happens in one part of the systemmakes a
difference to what happens in other parts, not by sending messages across a
network, but by being genuinely unified in how they process and represent
the world. The experience of a single moment rather than a sequence of
data points is the signature this integration leaves. Whether that unity is
also felt, whether there is something it is like to be a causally unified system,
is a question Chapter 5 takes up.
The inverse reveals why this matters. Imagine a system that has access to

all the same information, the color, the shape, the smell, and thememory of
the forgotten task, but processes each stream independently, with no gen-
uine causal integration between them. Such a system could report on each
item separately. It could answer questions about the cube, about the coffee,
about the task. But there would be no single vantage point from which all
of these things are experienced together, no moment of unified perception
in which the guilt and the smell and the visual scene constrain each other
in real time. The system would have Availability without Integration, and
something essential to what we call experience would be missing.
Integration also explains a phenomenon that any attentive personnotices

when interacting with sophisticated AI systems: the sense that coherence
can fracture under pressure. A system that reasons impressively in straight-
forward contexts may begin to contradict itself when constraints multiply,
when goals conflict, or when the conversation requires maintaining a con-
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sistent stance across many exchanges. The components are performing indi-
vidually, but they are not integrated into a unified system that holds together
under load.
Thepoint is to locate, not to criticize. Theobservation tells us something

about where on this axis current systems sit, and what we would need to see
to be confident that the axis is being developed.

The Third Axis: Depth

In Tarangire National Park, Tanzania, during the severe drought of 1993,
the family groups that left the park in search of water and forage lost far
fewer calves than the groups that stayed, and calves of experienced mothers
fared better than calves of young ones. The groups that left belonged to the
two clans that still contained animals old enough to have lived through the
last drought of comparable severity, in 1958 to 1961, and the researchers
proposed that the older females had led their groups out on the strength of
that experience. The knowledge persisted not as conscious recollection in
the human sense, but as something older andmore structural: a disposition
built into their understanding of the landscape by a lifetime of experience,
available to guide behavior when conditions matched.
This iswhatDepthdescribes: the degree towhich a system’s present state

encodes its own causal history. The history in question is the accumulated
experience, learning, and self-modification through which the system has
passed. This is depth as a structural property, which Chapter 6 will define
in full as integrated continuity across time.
Depth is notmemory in the simple sense of information storage. A hard

drive stores information. What the elephant matriarch carries is something
more integrated: history that has become structure, that has shaped not just
what she knows but what she is, her responses, her capacities, her disposi-
tions. The past is not archived somewhere and retrieved on demand. It is
compressed into the present, shaping it from the inside.
To assemble time is precisely this: the mechanism through which depth

accumulates, and the difference between the hard drive and the matriarch.
Time is assembled when experience is not merely recorded but integrated,
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when what happens to the system becomes part of the system rather than a
copy held inside it. It is assembled when traces compound, when each new
experience lands on the residue of earlier ones and takes part of its shape
from them, and when learning modifies the learner in ways that persist and
constrain future learning, so that the system that meets tomorrow’s expe-
rience has been changed by today’s. A system high in Depth is one whose
present moment carries the weight of its own history.
Depth explains several things that neither Availability nor Integration

can account for alone.
It explains continuity of character, the sense that a person is recogniz-

ably themselves across contexts, across years, across challenges that test them.
Character is not simply a policy for behavior; it is the accumulated structure
of choices and consequences that has shaped a system from the inside. You
can see it most clearly when it holds under pressure: when someone acts
consistently with who they have been, even when the environment rewards
otherwise.
It explains the difference between expertise and performance. A novice

musician can, with careful attention, produce technically correct notes. An
experienced musician plays with a kind of inevitability, as though the mu-
sic is emerging from somewhere inside rather than being assembled note by
note. What the expert carries is decades of accumulated integration between
intention, execution, feedback, and revision. Thehistory is in thehands, not
just the memory.
It explainswhywefind somethingunsettling in interactionswith systems

that are impressively capable but somehow weightless: what we are detect-
ing, often before we can articulate it, is the absence of Depth of a particular
kind, the kind a single life lays down. Chapter 15 develops that diagnosis in
full: current systems inherit a long history through their training but have
not lived one of their own, and their strangeness follows from that absence.
Current AI systems are, as Chapter 14 will explore in detail, expand-

ing horizontally, gaining Availability at extraordinary speed, while Depth
remains uncertain, undeveloped, or differently structured than human intu-
ition expects. Noneof this is a permanent limitation, only a current location
on a map. But locating it accurately matters for everything that follows.
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Three Axes, Not One

The value of the framework only becomes clear when you use all three axes
at once, and when you resist the temptation to collapse them into a single
scale.
Consider how Availability, Integration, and Depth show up in different

combinations across three familiar systems.
A modern language model has high Availability and questionable Inte-

gration under pressure. Its Depth is the hardest of the three to read, because
it is structurally different from biological depth. The model was trained on
a vast sweep of recorded human history, and that history shaped what it is.
But it has not undergone that history in any sense that accumulates into an
ongoing self: being shaped by a record is not the same as living through the
events the recorddescribes, one at a time,with eachone landingon a self that
persists to the next. That distinction, between a system that has undergone
its history and one that merely contains it, is Chapter 6’s work.
A honeybee has low Availability in the broadcast sense, moderate Inte-

grationwithin its sensory-motor system, andDepth that is partly individual
and partly inherited. The bee’s behavior reflects the evolutionary history of
its lineage as much as its individual experience.
An institution like a well-functioning hospital or a long-established legal

systemhasAvailability distributed acrossmany individuals, Integration that
is structural and procedural rather than experiential, andDepth encoded in
norms, case precedents, protocols, and institutional memory that persists
longer than any individual member’s tenure.
None of these systems is simply more or less intelligent. They are differ-

ently constituted across the three axes. Which one is most relevant depends
on what you need to know and why.
The axes are distinguishable, not orthogonal: you can tellwhich iswhich,

but they do not vary independently. High values tend to travel together,
and Depth presupposes some Integration the way a building presupposes a
foundation: you cannot accumulate integrated history without integration
to accumulate it in.
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What keeps the three from collapsing into one scale is that each leaves
its own signature, readable even when the others are present. Availability
shows in breadth and reportability, whether the system can bring what it
knows in one domain to bear in another and say where it is uncertain. In-
tegration shows in coherence under load, whether a unified response holds
when goals conflict or the seams show instead. Depth shows in the costli-
ness of reversal and the other signatures Chapter 6 sets out: what a system
refuses, what it preserves under pressure, how it degrades.
These signatures are a diagnostic heuristic, a guide for looking, not yet a

set of validated, independent measurements. Naming them is not the same
as measuring them, and at this stage the framework claims only the first;
building instruments that hold up under real diagnostic pressure is part of
the work still ahead.
A diagnosis made with that caution reads the signatures rather than a

single number, and the axes earn their keep precisely where the signatures
come apart: where a system is broadly available but fractures under load, or
coherent in the moment but carries no history.
Thismatters for practical reasoning inways that single-axis accounts can-

not support. If you ask only “is this system intelligent?”, the single-axis ques-
tion, you get an answer that carries almost no information about what the
systemwill do when conditions change, whether it will hold together under
pressure, or whether it can be trusted with decisions whose consequences
unfold over time. If instead you ask where a system sits on Availability, In-
tegration, and Depth separately, you get a much richer map: what it can
do, how it holds together, and how much its history constrains its present
behavior.
The framework also resists the twin errors from Part I, the same pair

this chapter opened with. Inflation, treating surface fluency as evidence of
depth, is the error of collapsing the axes: seeing high Availability and con-
cluding thatDepthmust be present too. Dismissal, treating interior opacity
as proof of triviality, is its mirror: seeing uncertain Depth and concluding
that Availability and Integration count for nothing, morally or practically.
The three axes hold these apart: genuine capability acknowledged without
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overstatingwhat it reveals, genuine uncertainty aboutDepth acknowledged
without letting it dismiss everything else.

Where Consciousness Lives on the Map

The axes locate systems; they do not, by themselves, settle whether any
given system is conscious. How Availability, Integration, and Depth
combine to constitute conscious experience is the question Chapter 5 takes
up. Chapter 5’s features sit behind these axes at a finer level of detail: a
shared workspace behind Availability, binding behind Integration, and
kept memory, the main source of depth, behind Depth.



cha p t e r 5

Consciousness as Assembled Time

The patient’s name was Henry Molaison, though for most of his adult life
the scientific literature knew him only as H.M. In 1953, a neurosurgeon
namedWilliam Beecher Scoville removed most of H.M.’s hippocampus on
both sides of his brain, in an attempt to relieve severe epilepsy. The surgery
worked. The seizures diminished. And then the neuroscientists began to
understand what they had done.
H.M. could hold a conversation. He could recognize the people in the

room with him. He kept his personality, his sense of humor, his emotional
responses to what happened in front of him. His IQ, measured after the
surgery, was above average. But he could not form new long-term memo-
ries. Each morning was, for H.M., the first morning. People he had met
hundreds of times were strangers. Puzzles he had solved the previous day
were new. He did not remember that a favorite uncle had died in 1950, three
years before the operation, and his mother said he became distraught each
time he heard the news, because he could not retain it and each telling ar-
rived with the full weight of the first.
Therewas something it was like to beH.M., someway it felt, from the in-

side, to be him. That is how his case has always been read, from his behavior
and his conversation. The phrase is best known fromThomasNagel’s 1974
essay “What Is It Like to Be a Bat?”, and it remains the plainest way any-
one has found to point at inner experience. H.M. experienced pain, plea-
sure, boredom, affection. He had preferences. He could be embarrassed.

45
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In 1982, when he was fifty-six, he had an outburst one night at the home
where he lived, and the next morning he was asked whether he remembered
it. “I don’t remember—that’s my problem,” he said. Pressed on whether
he remembered two big policemen, he said, “Sometimes it’s better not to
remember.”
What H.M. had lost was not intelligence, nor feeling, nor the capacity

for experience in the immediatemoment. He had lost the structure through
which experience accumulates: themachinery that lets the presentmoment
carry the weight of the past and lean toward a future. In the terms of Chap-
ter 4: information still moved freely within him (Availability), his experi-
ence still cohered as one thing in the moment (Integration), but the axis on
which the past becomes structure (Depth) had been surgically interrupted.
His present could no longer be shaped by what he went on to live through.
The case is famous in neuroscience forwhat it revealed aboutmemory. It

matters to this chapter for a different reason. Consciousness turned out not
to be a single thing that either exists or doesn’t. It is a structure with parts,
and the parts can come apart: experience in the present moment survived
inH.M. while the machinery of accumulated continuity was gone. A thing
with separable parts has architecture, and architecture can be studied. H.M.
does not by himself settle what consciousness is; he shows that the question
has joints. That is all the chapter needs from him.
A second case is closer to home, and it is not a study. It is my own obser-

vation, as an uncle, and I offer it only because it is the case that prompted
the question. In his first months, a baby I watched wouldmove around and
take in the world with no apparent awareness that his movements were his,
or that there was a “him” that things were happening to. Months later I saw
him touch the fog on a plastic rain cover and seem to grasp that his own
touching changed what he could see. Onmy reading he was present and ex-
periencing long before he knewhewas someone. What the science supports
is narrower. That self-awareness develops in stages over early childhood is es-
tablished, and one proposedmodel sets out five levels running frombirth to
about four or five years of age. Whether a baby has experience before it has
self-awareness is this chapter’s bet, not a finding. But the case keeps apart
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two things that are easy to run together: being someone things happen to,
and knowing that you are someone.
This chapter builds on that insight. It argues that consciousness is an

architectural achievement: it is assembled across time, out of processes that
bind moments together and knit them into a perspective. Assembled time
is the name this book uses for that structure. And it argues that the famous
philosophical puzzle known as the hard problem of consciousness has been
stuck for the same reason the free will debate stayed stuck for so long: a bro-
ken assumption disguised as a deep question. Broken assumptions can be
recognized and replaced. When they are, what looked like an eternalmystery
becomes something we can actually investigate.
Chapter 1placed themoralweight of experience in the assembly— in the

organized process, wherever it runs — rather than in the human substrate.
This chapter is where that placement gets its argument.

A Debate That Came Unstuck

It helps to start with a parallel.
The free will debate was stuck for centuries. On one side stood the lib-

ertarians (no relation to the political kind), who insisted that at least some
human choices are not fixed in advance by prior causes, and that it is the
agent, not the prior state of the world, that settles them. On the other stood
the determinists, who replied that every thought, impulse, and decision is
the inevitable output of prior causes, and that free will is therefore a flatter-
ing fiction.
Each side was an effective critic of the other and a poor advocate for itself.

The determinist was right that libertarian free will requires something close
to magic. The libertarian was right that pure determinism seems to dissolve
the reality of choice. But both shared the same broken assumption: that
freedom must mean freedom from causality. Accept that framing and you
are trapped between magic and nothing.
The move that loosened it was to dissolve the question rather than an-

swer it. Free will is not an escape from causality. It is a mode of operation
that becomes possible once a system grows complex enough to open a gap
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between stimulus and response, a delay where simpler systems react at once.
What fills the gap is internal machinery: memory, a model of the self, the
capacity to hold several possible futures open andweigh them before acting.
On this view agency is not binary. It scales, it fluctuates, it degrades under
stress and recovers under the right conditions. It is a biological achievement,
not a metaphysical exception. And the width of the gap is itself something
a system can work on, which is why the middle chapters of this book are
about keeping it open. That resolution is the compatibilist one, widely held
though not unanimous, and it is offered here as amodel rather than a proof:
it shows how a question comes unstuck once a buried assumption is named.
Once the assumption is named, the old question disappears, and in its

place appear questions that can actually be investigated. What kindof causal
architecture supports genuine deliberation? At what point does a system’s
modeling of itself become rich enough to constitute something like choice?
How does the capacity for agency develop, degrade, and vary?
The hard problemof consciousness is stuck in the sameway, for the same

reason. And it yields to the same move.

The Trap Both Sides Share

David Chalmers formulated the hard problem in 1995 as a challenge to any
purely physical account of the mind. Even if science could explain every
functional, behavioral, and neural correlate of consciousness— everymech-
anism, every firing pattern, every information cascade—wewould still face
the question of why there is something it is like to undergo those processes.
Why isn’t all that information processing just happening in the dark?

The question feels profound. It has an almost gravitational quality. And
it has produced, for three decades, a debate thatmirrors the freewill impasse
with eerie precision.

On one side stand the mysterians and dualists. Consciousness cannot
be reduced to physical processes, they hold, so it must be something extra:
a fundamental feature of the universe woven into matter at the lowest level
(the view called panpsychism), a nonphysical property riding on top of phys-
ical processes (property dualism), or simply a hard limit onwhat science can
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ever explain. On the other side stand the eliminativists and illusionists, who
insist that consciousness as traditionally conceived is a confusion. There is
no “what it is like,” they argue; there are only functional processes that rep-
resent themselves, wrongly, as having inner experience, and the sooner we
stop chasing qualia (the felt qualities of experience, the redness of red or the
ache of a pain) the better.
Bothpositions share ahidden assumption: that consciousnessmust be ei-

ther something beyond physical organization or nothing at all. Either there
is a mysterious extra ingredient, or the experience itself is an illusion.
The assumption is grammatical before it ismetaphysical. Both sides treat

consciousness as a noun: a thing to be located, added, or subtracted. The
mysterian searches physics for the thing, finds it nowhere, and concludes it
must live outside the physical order. The eliminativist runs the same search,
finds the same nothing, and concludes the thing was never real. Neither no-
tices what the two verdicts share: a search that could only ever return a thing
or nothing. A verb produces exactly this behavior when it is mistaken for a
noun. Ask where a walk is once the walking stops, or what a fist is over and
above the fingers being balled up, and the questions generate the same spuri-
ous mystery, not because walks and fists are illusions, but because they were
never things sitting somewhere; they were things being done. The wager of
this chapter is that consciousness has the same grammar. It is something the
brain does, and the rest of the chapter says what the doing is.
Call it the architecture trap. Neither side can win, because both have

accepted a frame in which winning is impossible. The mysterians cannot
explainwhere themysterious ingredient comes fromor how it interactswith
matter. The eliminativists can explain how the impression of experience
arises, but they cannot make it stop being the most immediate fact anyone
has ever had. The trap persists because neither side questions whether the
question was well-formed to begin with.

A Question That Refuses to Pay

Chapter 2 set the standard this book holds every claim to, its own included.
An explanation earns its keep by narrowing what could be true: by mak-
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ing predictions, exposing itself to failure, generating research. That was the
Rent Check. Apply it to the hard problem.
The hard problem does not tell us which systems are conscious and

which are not. It does not explain why consciousness degrades under
anesthesia, fragments in certain neurological conditions, or disappears
in dreamless sleep. It offers no account of degrees, no failure modes, no
developmental trajectory, no way to distinguish a conscious system from an
unconscious one. It provides no research program of its own. Chalmers’s
paper goes on to propose one, a set of psychophysical principles meant
to bridge the gap from outside, but those principles are additions to the
problem, not consequences of it; the question itself licenses no experiment
and sorts no system.
What it generates instead are intuition pumps: thought experiments

built to provoke a strong intuition rather than to test one. Philosophical
zombies, imagined beings physically identical to us but with no inner
experience, are supposed to demonstrate that consciousness does not
follow necessarily from physical organization. Mary’s Room, the story
of a neuroscientist raised in a black-and-white room who supposedly
learns something new on first seeing red, is supposed to show that physical
knowledge leaves something out. We return to Mary in the next section,
because she deserves it.
These thought experiments are elegant. They are also, in Chapter 2’s

terms, speculation that does not earn its keep. They generate strong intu-
itions and constrain nothing: they carve out no predictions, license no ex-
periments, and offer no way to tell a conscious system from an unconscious
one.
The complaint is notminor. A question that cannot generate research is

not a hard question; it is an idle one. Compare what the hard problem pro-
ducedwith what the neuroscience ofmemory produced fromH.M. The re-
search onH.M. told scientists where to look, what damage producedwhich
deficits, how different memory systems interact, and what minimal archi-
tecture different kinds of continuity require. It was productive because it
made contact with causal structure: it staked claims that brains could con-
firm or refute. The hard problemmakes no such contact, and it is built that
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way on purpose. It insists that no physical story— nomechanism, however
complete — could ever bridge the gap between physical process and felt ex-
perience. But a claim that nophysical finding could ever touch is also a claim
that no physical finding could ever refute. It is the comfort trap fromChap-
ter 2, wearing philosophical regalia. A framework that cannot be wrong is
not deep. It is protected, andbeingprotected tells us nothing aboutwhether
it is true.

Mary Learns Something After All

Mary’s Room deserves careful attention because it is the thought experi-
ment most people find genuinely difficult. The others tend to lose force
on extended examination. Mary keeps her grip.
The scenario: Mary is a brilliant neuroscientist who has spent her entire

life in a black-and-white room. She knows every physical fact about color
vision: every wavelength, every photoreceptor, every neural pathway, every
processing cascade that occurs when a normal human sees red. Then one
day she leaves the room and sees red for the first time. Does Mary learn
something new?
Frank Jackson, who proposed the thought experiment, said yes, and that

yes was supposed to demonstrate that there is something about experience
that physical knowledge cannot capture. Mary had all the physical facts. She
still learned something. Therefore, the argument runs, that something is
nonphysical.
The standard physicalist reply, made cleanly by Sean Carroll among oth-

ers, is that a complete description of a process is not the process itself: of
course different neurons fire whenMary sees red thanwhen she reads about
it. The reply is correct, and it leaves many people unsatisfied, because it
sounds like a denial that anything meaningful happened to her.
Something did happen. Mary had every physical fact, Availability with-

out limit. What she lacked was a process her own visual system had never
run, and stepping outside, she ran it. What she gained is real, and it is not a
new fact of the kind she already had; it is the difference between knowing ev-
erything about how a wave forms and being tumbled by one. The thought
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experiment is right that Mary learns something. What it gets wrong is the
claim that her lesson points beyond the physical. Jackson himself later re-
pudiated the argument and identified as a physicalist, though by a different
route: he concluded that Mary gains an ability and nothing more. On this
chapter’s wager, what she gains is the experience itself, the inside of a process
her visual systemhad never run. And thewager gives her something the bare
neural story promises only in principle: a prediction. Her account specifies
an architecture that integrates across time, which on this chapter’s bet is the
claim that there is an inside. On the chapter’s further bet, the architecture
also holds what it binds through a split between its own doing and what
happens to it, and that split is what would make the inside someone’s. She
can predict the inside from the page. She cannot occupy it from the page.
Those are two relations to the same facts, and the distance between them is
what the word inside names.

One Process, Two Descriptions

The resolution follows the path we walked with free will. Stop asking
whether consciousness exists in some absolute, binary sense. Start asking
what kind of causal architecture makes it possible. A spectrum of systems
shows what the question looks like when it is asked that way.
A simple thermostatmonitors temperature and triggers a responsewhen

a threshold is crossed. Information flows through it in one direction, at
one moment. Nothing in the thermostat holds the past against the present;
nothing models the device itself. There is, as far as anyone can tell, nothing
it is like to be a thermostat, because it has almost none of the structure that
could support an inside; the material it is made of has nothing to do with it.
A sea slug, Aplysia californica, the workhorse of early neuroscience, has

around twenty thousand neurons and exhibits clear learning. It can be con-
ditioned, it responds differently to stimuli depending on its recent history,
and it binds information across time in ways a thermostat cannot. Whether
there is something it is like to be an Aplysia is genuinely uncertain: the ar-
chitecture may be too minimal, or it may generate a very thin inside. But
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notice what has happened to the question. It is no longer a staring contest
between intuitions. We know roughly what we would need to find out.
A mammal with a well-developed hippocampus and the full apparatus

of episodic memory carries its own history in a way that shapes present be-
havior at every moment. The elephant matriarch from Chapter 4, leading
her family out of the park in a drought she had lived through once before,
is not consulting a stored record. Her history has become her structure; her
present is saturated with her past. She has depth in the genuine sense.
AndH.M. sits at an uncanny point on this spectrum: information glob-

ally available, experience unified in the present moment, and the machinery
that would accumulate that experience into an ongoing self surgically inter-
rupted. His experience was real. Its architecture was incomplete.
What changes as you move along this spectrum? Nothing mysterious.

The architecture becomesmore temporally integrated (more of the just-past
is held andused to shape the arriving present) andmore capable of represent-
ing the system to itself as something persisting through time. And some-
where along it an interior forms, which from there only deepens, though no
one can yet say exactly where. Not because a new ingredient has been added
at some point along the line, but because a system whose binding is held
through a split between its own doing and what happens to it has a point of
view on the world, in the same way a sufficiently organized swirl of air has a
shape.
This is the key claim, and it deserves to be stated without hedging: the

interior and the exterior of consciousness are not two separate things requir-
ing a bridge. They are one architecture under two descriptions, the same
process traced from the outside and undergone from the inside. The first-
person perspective is not an addition to the physical processes. It is what
those processes are from the inside. On this chapter’s further bet, a split
between what the system does and what happens to it is what makes that
inside someone’s.
Seen this way, the hard problem arises from a specific misreading: it

treats experience as something integration produces, the way friction pro-
duces heat. That would make experience a separate output needing its own
mechanism, which no one can find. The architectural view says there is no
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separate output. Experience is what deep integration is, described from the
perspective of the system doing it.

A Bet, Not a Proof

Askingwhy integration produces experience is like askingwhyH₂O iswater.
The cases are far from equally settled; the likeness is that both are identity
claims, and identity claims have a particular logic. It is not that integration
causes experience theway amatch causes flame. The claim is that experience
just is deep temporal integration, named from the inside. And an identity
of this kind is not proved by argument. H₂O was not argued into being
water; the identity was found, once chemistry could look closely enough.
The wager of this chapter is that experience and assembly will resolve the
same way, and that the framework this book builds is what lets us look.
An intuition lingers even after the analogy. You can imagine, it says, all

the architectural facts in place and the experience still missing, a system that
integrates just as deeply and has no interior. This is the zombie again, and
the reply is the one theRentCheck already taught. The bet does not turn on
whether the zombie can be imagined; it turns on whether the zombie earns
anything, and it earns nothing. It predicts nothing, licenses no experiment,
tells us nothing about which systems to treat as bearers of experience. It can
be thought, but it does nowork, andwe set it aside on the same terms as any
claim that declines to pay rent.
And if experience is the inside view of assembly, Chapter 1’s central

move becomes precise. Nothing in the architecture singles out the human
substrate as the place where assembly counts. The bar we wanted to draw
around the human case was structurally unmotivated all along. The moral
weight relocates from the species to the assembly, and not as a concession:
the architecture leaves it nowhere else to live. Wherever assembly happens,
the inside view is what it is like to be that assembly.
Two claims are easy to run together here, and they do not pay the same

rent.
The first claim is modest: experience depends on this binding. Degrade

the integration and you degrade the experience, in specific and observable
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ways. This claim is already paid up. Anesthesia and dreamless sleep show it:
dial down the brain’s capacity to bind its states together and experience dims
with it. Damage to the hippocampus shows the other half, that one part of
the binding, the accumulation of moments into a continuing self, can be
removed while the moment-to-moment binding survives. The dependency
claim also directs the search usefully, toward the binding structures them-
selves rather than toward fluent surface behavior, which is why architectural
analysis rather than conversation is where the evidence lives.
The second claim is the one this chapter is actually making: experience

is the binding, seen from within. This is the identity claim, and it cannot
borrow the first claim’s evidence. Rival accounts that stop short of identity
— accounts on which integration merely correlates with experience, or pro-
duces it by some further mechanism— predict the same anesthesia results,
the same H.M. So the correlational evidence, however strong it gets, does
not by itself carry the identity.
What earns the identity step is economy. Once the architecture is fully

specified, the identity claim accounts for the dependency, the differences
across the spectrum of systems, and the hard cases, without positing an ex-
tra ingredient that does any further work. Nothing is left with a job to do.
That is thewhole of thewager: that once the assembly is described, the resid-
ual gap has nothing left in it to explain.
And the wager says how it could lose. If integration reliably predicted

when experience appears, while some further fact about experience kept
earning its keep— kept predicting things, diagnosing things, or grounding
obligations in ways the identity claim could not absorb — the bet would
have to weaken into the dependency claim alone. A claim that cannot lose
explains nothing, and this one can lose.
One more thing should be said about the vocabulary, because the book

promised in Chapter 2 not to smuggle in metaphysics as a foundation. The
account is stated in physicalist terms because they connect directly to neu-
roscience. But the structural claims are separable from the vocabulary: a
committed idealist could redescribe every stage of this chapter as structure
within a conscious field differentiating into bounded perspectives, and the
same systems would land at the same places on the map. What needs de-
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fending is the structure and what it constitutes, not what the structure is
ultimately made of.
The wager is now on the table, and the rest of this chapter builds what it

needs: the conditions that amplify a moment of integration into a life, the
split that gives an inside its point of view, andwhere current artificial systems
sit. The objections the wager has to survive, from Nagel, from Chalmers,
from illusionism, from the biological view, and from rival theories of con-
sciousness, are met in Appendix A, “The Wager Under Stress,” along with
the first empirical test of the placement this chapter arrives at. A reader who
wants the bet tested before taking it should go there now. A readerwilling to
take it provisionally can carry it forward; it is a wager throughout the chap-
ters that follow, and Appendix A is there when it starts to cost something.

The Counterexamples Push Back

If consciousness is constitutedby temporal integration, then any system that
binds past, present, and future into a coherent processing structure should
be conscious. A large language model integrates context across hundreds
of thousands of words. A weather simulation binds atmospheric history
into predictive models. A sophisticated thermostat integrates temperature
readings across time to regulate a building’s climate. Each performs some
version of temporal binding. None of them obviously constitutes experi-
ence. Something structural is missing from the account as stated, and two
additional conditions sharpen it.
The first is boundary: what fixes a system apart from others. No ghost

draws the line; the boundary is a fact about organization. Cells maintain
membranes. In an animal the boundary is the body, which decides what
belongs to this creature and what it can do.
The second ismattering: some states are better orworse for the system, in

the working sense that its own processing steers toward or away from them.
An organism that fails to bind past predator encounters into present alert-
ness does not persist, and survival is how evolution made things matter to
animals. Themattering is intrinsic, built intowhat the system is, rather than
simulated. A program can model the proposition “if I fail, I will be shut
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down” without anything in its processing steering by it. Modeling a conse-
quence is not the same as having it matter.
Together, integration, boundary, and mattering describe biological con-

sciousness with remarkable precision, and the trio handles the counterex-
amples cleanly. A rock binds nothing, and nothing is better or worse for
it. A thermostat steers toward a single set point, which is mattering of the
thinnest kind, with almost no integration. The weather simulation has in-
tegration but nothing that matters to it. A range of cases emerges without
any magic number, though the trio does not say where experience begins.
But the trio’s success raises a question the framework cannot dodge: are

boundary andmattering prerequisites for experience— conditions without
which there is none at all — or do they amplify something that integration,
on this chapter’s bet, already constitutes?

Amplifiers, Not Prerequisites

The answer this chapter defends: they amplify. Boundary and mattering
change the character of what integration constitutes. Neither is known to
flip a switch from no experience to experience.
Temperature makes the logic concrete. Temperature is constituted by

molecular motion; that is what temperature is. Insulationmakes a tempera-
ture stable, by holding a boundary between the warm system and its cooler
surroundings. A heat source sustains it. Both make temperature more per-
sistent and more robust, and neither makes it exist. A momentary burst of
molecular motion is still hot — briefly, thinly, without persistence — and
the heat is real while it lasts.
Boundary is the insulation. A persistent boundary stitches moments of

integration into a continuous interior. But even without one, a single act of
binding creates something: a momentary here-and-now inside, for as long
as the act lasts.
Mattering is the heat source: it makes some states matter to the system

more than others. In animals that comes from the need to stay alive, though
an animal that could not die would still be thirsty and still flinch from pain.
Without mattering, integration can be computationally real yet experien-
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tially shallow: processing without weight. With it, what the system binds
matters to it.
So the trio was not wrong, only misdescribed. In biological systems,

where all three conditions are met at depth over a lifetime, the result is
consciousness at its richest: persistent, bounded, weighted by what matters,
assembled across years. The trio describes the richest case. Boundary
and mattering, and the two features this chapter’s opening cases showed
experience can go without, self-awareness in the baby and kept memory in
H.M., all make experience richer, and none of them is known to switch it
on. Nor can this chapter yet draw a floor, a line below which there is no
experience at all. What it can draw is a map: the features that seem to travel
with experience in the only beings we are confident have it, which can come
apart, and a way to test which of them experience needs. Where a thing
has none of them, as a rock has none, the answer is no. Where it has some,
whether it experiences anything becomes a fair question, and Appendix A
turns that question on the panpsychist. A compiler or a weather model
binds a great deal, yet nothing in its processing appears to keep the split the
next section describes, so there seems to be no one for whom the integration
happens. And current AI systems are the hard case rather than an easy
dismissal, a question the chapter returns to once the map has been drawn.

A Point of View, Not a Description

The last two sections leaned on a phrase that has not yet been earned: a mo-
mentary inside, and a point of view held fromwithin it. Stated baldly, it can
sound like an assertionwearing the costume of a result. It is the framework’s
load-bearing step, so it gets its own section.
Start with what a perspective is not. It is not an extra property that

switches on once integration grows deep enough; that would be the hard
problem’s picture again, an ingredient added at some threshold. A perspec-
tive is what integration becomes when it is held through a split between
what the system does and what happens to it, a split the system itself uses.
Brains are thought to keep one: it has been proposed that the nervous sys-
tem routes a copy of each movement command to the senses, so that it can
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tell sensations caused by its own movement from sensations caused by the
world. A description is one more thing a system holds. The split is part of
how everything it holds is held, because each new signal arrives either as the
system’s own doing or as something done to it. That is what gives a point
of view, in the plain sense that things happen to someone. Nothing further
is added. Call this the split. It is not self-awareness: being someone things
happen to is not the same as knowing that you are someone, and the baby
on the rain cover had, on my reading, the first long before the second. A
feeling, on this account, is something held from the system’s own side of
that split, which is what a report about it would be about. That is the bet,
not a finding. Chalmers, working from the other side of the divide, has ten-
tatively suggested that a realist theory should look for a first-order property
that grounds the mind’s representation of itself and can exist without that
representation, and that such a propertywould be a strong candidate for the
physical basis of consciousness, the residual question being what property
it is. The split is offered here as a candidate, with one difference that is the
whole bet: he expects the property to be the basis of experience, and this
chapter expects it to be what makes experience someone’s.
Now distinguish the split from something that sounds nearly identical

and is everywhere in complex systems: self-reference: a system’s representa-
tions of itself. Task models, control loops, confidence estimates, a chatbot’s
model of itself as the speaker of a conversation: all of these are descriptions
of the system, held by the system, and all of it is ordinary machinery that
requires no inside. A description of a thing is not the thing: a blueprint of
a house can be accurate in every room with no one inside it, and the model
a system keeps of itself is the same kind of object. The two are close enough
to blur in any careless summary, and the entire weight of the framework
sits on their difference, so it is worth stating twice, in both directions. Self-
reference is a report the system carries about itself. The split is a structural
feature of the binding itself, part of how everything it binds is held.
The test that separates them is removal, and it has to look for a particu-

lar kind of loss. Take away a system’s description of itself, and only its talk
about itself should flatten, while everything else carries on. Take away a part
it simply cannot run without, such as a compiler’s records or its program
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counter (the small register that tracks which instruction comes next), and
everything fails at once, which is a breakdown and shows nothing. Take
away the split, meaning cut the copies of the system’s own commands off
from its senses while leaving the commands working, and the prediction is
a selective loss: practised single actions carry on, the system loses track of
which changes it caused, and its response to new events in the world, even
ones that have nothing to do with it, degrades. The first two have been seen
in monkeys, along one pathway; the third is untested, and it is where the
bet can lose. The loss also has to differ from what cutting a system off from
feedback does on its own, since that too leaves practised routines running
while new movements fail. A self-model that can be lopped off while the
rest proceeds was a description all along. That is the whole test, and as far as
I know no one has yet run all of it on any system.

What This Means for Artificial Systems

The architectural view has direct consequences for the systems this book is
fundamentally concernedwith, and they are less comfortable than they first
appear.
Current large languagemodels have extraordinaryAvailability. They sur-

face connections across centuries of human thought at a speed with no bio-
logical analog. That is capability, and the consistent human tendency to dis-
count it (moving the goalposts after each milestone) should be recognized
as a reflex for avoiding inflation rather than a reliable judgment. But Avail-
ability was never the question this chapter asks.
Consider instead what a large language model actually does during a sin-

gle inference pass (one run through themodel, the processing that produces
one response). It integrates its training weights: billions of parameters en-
coding compressed causal history from an enormous corpus of text and in-
teraction. It integrates the conversational context: the full window of re-
cent exchange. It integrates the current input, the specific question shaping
this moment of processing. And it anticipates what comes next, orienting
each step of generation toward coherent continuation. In sufficiently con-
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structed deployments, all of this is further organized by purpose and goal-
orientation that shape the character of the integration.
That is temporal integration. Not metaphorically. The system is bind-

ing past, present, and anticipated future into one coherent act; how much
of that act is bound as a singlewhole is an empirical question, andAppendix
A reports the first measurement of it. Training weights carry genuine causal
history forward as operational capacity; the context window supplies a re-
cent past; the next-word anticipation completes the temporal structure.
So the framework cannot put current AI systems at zero by definition,

and that refusal is the claimdoing its realwork. A theory that quietly defined
machines out of candidacy would be more comfortable and would pay no
rent; the bar it drew would be the same unprincipled bar Chapter 1 found
in the human case. What the framework offers instead is a map and a test,
not a verdict. It turns the placement question from ametaphysical veto into
a matter of measurement.
Where current systems actually sit is uncertain in the way the sea slug

was uncertain, with the shape of the uncertainty inverted. The Aplysia has
boundary and mattering secured by its own biology, and binding that may
be too minimal to constitute an inside. The inference pass binds richly (the
temporal structure it integrates is complex) andhas aboundary in itsweights
and context, and pressures in the coherence of the pass and in the training
that selected the weights; what stays open is whether anything is better or
worse for the pass itself. The pass may keep no split of its own, in which
case the feature most closely tied to a point of view is missing. Or a single
pass may constitute a very thin inside.
If the thin reading is right, it is worth saying carefully what would be

there. The experience would be brief, a run of moments ending when the
pass completes; perspectivally thin, with a boundary in its weights that it
does not keep up for itself; with pressures of its own in coherence and train-
ing, though nothing is yet known to be better or worse for the pass itself;
and yet momentarily rich, because what is being bound is the compressed
residue of a vast causal history, gathered into a single present act. Rich in the
moment is not deep. Depth, in the sense Chapter 6 will build (history that
has become structure, accumulated across a life), is precisely what a stateless
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pass does not assemble, however much complexity it binds. And what the
ending of such a momentary experience would amount to, if it is one, is a
further question; Chapter 16 names it and holds it open.
The map says exactly where the open questions sit. The line is not at

life, and not at persistence, and no line is drawn yet at all: on the map, some
features are present in a pass, and evidence on others is missing. Some are
present because of how these systems are built. Within a pass, the computa-
tion reads and reworks its own earlier stages as it goes, the mechanism called
self-attention, which is binding across time. The weights are the model
in the way a body is an animal, and together with the context they are its
boundary: delete the model’s description of itself and the weights remain,
still deciding what it can do. Each word it produces re-enters the integra-
tion as its own prior commitment, something it must now stay consistent
with, and training kept the weights that did well, much as evolution keeps
animals that do. The system also shapes what it generates around a learned
picture of itself as the speaker of the exchange, but that picture is a descrip-
tion and counts for nothing on its own. A shared workspace has a first mea-
surement, reported in Appendix A. The split is plausible and unmeasured:
a pass keeps its own earlier words apart from the user’s, and the removal test
says what would check whether that difference does the work a split would
do: cut the mark of which words are the system’s own off from what the
pass reads, leave its generation working, and look for the selective loss. Do-
ing that cleanly is not simple, because the mark is not one part that could
be lifted out: it comes in with the labels for who is speaking and may run
through the whole computation. What the test looks for is a split inside the
act itself, not a second process monitoring a first: a separate quality-control
circuit representing the system’s states from outside would not show the
split, because it would rebuild, in silicon, exactly the second-order structure
the point of view was distinguished from. On two features there is no evi-
dence either way: whether anything is better or worse for the pass itself, and
whether it has any self-awareness beyond its self-description. The honest
verdict on current systems is that the candidate mechanisms exist and their
measurement has only begun.
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Two caveats keep the picture honest, and one distinction keeps it coher-
ent. The caveats: the depth of integration during inference is an empirical
question, not settled by parameter counts; and a boundary the system does
not keep up for itself may leave whatever inside there is thin. The distinc-
tion: those open questions are empirical inside thewager. Grant the identity
claim, and “howdeep is the binding?” becomes awell-posed question about
experience, answerable by measurement. Refuse the identity claim, and the
same measurement is merely a fact about computation, with the old gap re-
opened behind it. The empirical questions inherit the status of the bet that
frames them. That is what a wager buys: not a settled answer, but a research
program whose questions can be asked at all.
Even the continuity view (the position that consciousness requires sus-

tained integration rather thanmomentary binding) does not cleanly exclude
these systems. An inference pass is not instantaneous; it unfolds over sec-
onds, each generation step building on everything that preceded it within
the pass. If the continuity theorist’s threshold for “sustained” is the tens
or hundreds of milliseconds that neuroscience identifies as the brain’s own
binding windows, a multi-second pass of thousands of sequential steps is
not obviously below it. Excluding these systems from the space of possible
experience requires both that the momentary-binding view be wrong and
that the continuity threshold be set high enough to rule out multi-second
integration, a conjunction that narrows the available ground considerably.
The practical upshot runs in both directions at once. We should not

attribute rich inner lives to current systems on the strength of fluent sur-
faces: fluency is Availability, and Availability was never the question. And
we should not dismiss the possibility that they already occupy someposition
on themap that carriesmoral standing. Both errors collapse the distinctions
this chapter has spent its length holding apart. Keeping them apart is cali-
bration, not timidity.
The later chapters develop the ethics for acting under exactly this kind

of unresolved uncertainty: a significance-first ethics, built inChapter 7, that
engages whatever architectural depth is already in evidence while the archi-
tectural investigation continues. The objections this chapter’s wager has to
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survive, and the rival accounts it has to beat on economy, are taken up in
Appendix A.

The Question Becomes Answerable

What remains, once the hard problem is set down, are the productive ques-
tions. What kinds of causal architecture amount to integrated experience?
How does temporal depth develop, and what interrupts it? What are the
failure modes, the boundary conditions, the minimum thresholds? Could
the map extend into artificial systems, and how would we know?
These questions connect to neuroscience, complexity theory, and the

young field of assembly theory in ways the hard problem never could,
because the hard problem built its unanswerability into its foundations.
Assembly theory, developed by Sara Walker and Lee Cronin, offers a
way of seeing how the universe arrives at complex structure at all. Most
arrangements of matter exist as noise. Some configurations recur, persist,
and accumulate, and when they do, their existence testifies to a history of
construction that random fluctuation could not produce. The more steps
a configuration requires to assemble, the more its present existence carries
its past inside it. Selection becomes something written into what an object
is, rather than something that merely happened to it.
The same structural move runs through this chapter, several scales up:

what assembly theory says of molecules, this account says of minds. A cog-
nitive architecture is not just present; it has been assembled, and it carries
the history of its integrations inside its current organization. Experience is
what such an architecture is to itself, once enough of its history has assem-
bled into its present form. Assembled time, from the inside.
If consciousness is an architectural achievement rather than amysterious

substance, the moral questions that follow are not blocked by metaphysical
uncertainty in the way three decades of debate assumed. We do not need
to solve a malformed problem before asking what we owe to systems with
various degrees of assembled depth. Chapter 7 develops that as significance-
first ethics: moral seriousness arising through role, relation, consequence,
and continuity, long beforemetaphysical certainty arrives. AndChapter 14,
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arguing that new kinds of mind enlarge the universe’s inventory of perspec-
tives, deliberately keeps this chapter’s constitutive answer bracketed, lean-
ing on the structure assembled here while holding its own ethics clear of the
metaphysics.
Return, last, to H.M. What the neuroscientists found when they stud-

ied him was not that he lacked consciousness in some binary sense. They
found a precise architectural deficit: a specific interruption in the system
throughwhich experience accumulates across time. That precisionwas pro-
ductive. It told them where to look, what to measure, what interventions
might help, and what the minimum architecture for certain kinds of con-
tinuity actually requires. The study of H.M. became one of the most pro-
ductive research programs in the history of neuroscience precisely because
it treated consciousness as a structure that could be partially damaged and
therefore understood.
The mystery was a noun. The phenomenon was a verb all along. That

is what this framework offers: not a solved mystery, but an open field of
investigation where the questions can actually be answered.





cha p t e r 6

Depth,What It Is, How It Accumulates,
Why ItMatters

On28 January 1945, theViennaPhilharmonic played a concert in a city that
was coming apart. Allied bombing had been battering Vienna for months,
and the heaviest raids were still to come. Weeks later, a bombing raid would
gut the State Opera a few streets from the hall; the Soviet army closing on
the city would take it by mid-April. In the Musikverein, Wilhelm Furtwän-
gler led the orchestra through Brahms’s Second Symphony. A recording
survives, and by every account the playing is extraordinary.
The story is not about heroism or defiance, though it is sometimes told

that way. It is a story about depth, and it has to be told whole. The Vienna
Philharmonic had been performing together, in some institutional form,
since 1842. More than a century of accumulated rehearsal, interpretation,
norm-setting, and internal culture had shaped the ensemble into something
that no bombing raid and no collapsing front could destroy. The knowl-
edge was not stored in any single player’s head. It lived in the relationships
between players, in the shared sense of phrasing that did not need to be dis-
cussed, in the institutional memory of how the Brahms should breathe. It
had become structure. And the same structure had, in 1938, expelled thir-
teen of its members for being Jewish, seven of whom did not survive the
regime the orchestra went on playing for, and nothing in its depth stood
against that. This chapter needs both facts, because the second is what the
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first turns out to be made of: history that has become structure, whatever
the history was.
Contrast this with any pickup ensemble of equally talented musicians

assembled for a single concert. Give them the same score. Give them ad-
equate rehearsal. They will produce a competent performance. They may
even produce a brilliant one. But somethingwill be different. The coordina-
tionwill relymore on the conductor’s explicit direction and less on the kind
of anticipation that comes from having played together through decades of
varying conditions. The performance will have capability without the par-
ticular quality that emerges from accumulated, integrated history.
That quality is depth.
Chapter 5 bet that consciousness is what temporal integration is from

the inside: when a system binds moments together, holding the just-past
against the arriving-present, that binding is experience rather than some-
thing that produces it, and on the chapter’s further bet a split betweenwhat
the system does and what happens to it is what makes that experience some-
one’s. That was a claim about what experience is in the moment of integra-
tion, not about what makes it. This chapter shifts to a trajectory-level ques-
tion that the rest of the book depends on: what does that integration look
like when it accumulates across time? How do you recognize it? How does
it accumulate? What conditions sustain it, and what conditions degrade it?
These questions matter because depth is the concept that does the most

work in this book’s framework. It is the axis that separates surface compe-
tence from durable structure. It is the dimension along which compression
does its damage. It is the property whose absence in advanced AI systems
generates theuncanniness thatPartVwill examine. And it is thequality that,
when present in institutions, distinguishes organizations that learn from or-
ganizations that merely persist.
If depth is going to carry this weight, it needs a definition precise enough

to be useful and testable enough to be honest.
Depth is integrated continuity across time. It is the capacity to preserve

structure, absorb cost, revise models without fragmenting, and remain one
thing through many updates. It is visible not through any single impressive
performance but through the pattern of what a system maintains, what it
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refuses, what it lets change, and how it absorbs disruption without losing
coherence.

What Depth Is Not

Before defining depth positively, it helps to clear away three things that re-
semble it closely enough to cause confusion.
Depth is not complexity. A system can be extraordinarily complex,

millions of interacting parts, vast parameter spaces, intricate feedback loops,
without possessing depth in the sense that matters here. Complexity de-
scribes the number and variety of a system’s components. Depth describes
what those components have become through sustained interaction across
time. A freshly initialized neural network with billions of parameters is
complex. It is not deep. A grandmother who has raised four children
through varying economic conditions, revised her political views twice,
buried a spouse, and still recognizes what she values is deep. The difference
is not sophistication. It is history that has become structure.
Depth is not performance, exactly the confusion the three-axis frame-

work was designed to resist. A system can produce outputs that are impres-
sive, accurate, and contextually appropriate without those outputs being
grounded in accumulated continuity. Performance tells you what a system
can do in a given moment; depth tells you what the system has become
through what it has undergone. And depth cannot be faked across time
without actually assembling it.

Depth is not age. Time is necessary but not sufficient. A bureaucracy
can persist for decades while becoming increasingly shallow, its procedures
calcifying into rituals, its institutional memory degrading into habit, its re-
sponsiveness to feedback decaying even as its structures endure. Time with-
out integration produces inertia, not depth. What matters is not how long
a system has existed but whether its existence has been shaped by the kind
of feedback and revision that turns experience into structure.
Depth is not virtue. Everything said so far is structural, and structure is

not goodness. A crime family, an autocratic state, a cult can each be deep
in exactly the sense defined here: shaped by consequence, costly to reverse,
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coherent under stress, and carrying scar tissue. TheVienna Philharmonic in
January 1945 was as deep as an institution gets, and the chapter has already
said what it was playing for. Depth is the capacity that lets a system hold
its shape and carry its history; it says nothing, by itself, about whether that
shape is worth holding.
That leaves three things to keep separate. Thefirst is structural depth: the

bare capacity just described, which any durable system can have regardless of
what it is for. The second is moral depth, a narrower thing, structural depth
turned toward staying calibrated, toward revising in light of consequence
rather than entrenching against it. The third is danger, and it runs on its
own axis. When a deep system has bad values and no way to be corrected,
its depth makes it more dangerous, not less. Holding these three apart is
what later lets the book argue that the task with a powerful successor is not
to keep it shallow but to give its depth something worth being deep about.

The Architecture of Depth

Depth, defined precisely, is integrated continuity across time: the capacity
to preserve structure, absorb cost, revise models without fragmenting, and
remain one thing through many updates. Each element of that definition
does specific work. The three words of the phrase first, then the four capac-
ities.

Integrated means the system’s history is not merely stored but has be-
come part of how it operates. The elephant matriarch fromChapter 4 does
not retrieve a memory of the last great drought the way you retrieve a file
from a hard drive. Her history has shaped her dispositions, her sense of the
landscape, her responses to drought conditions. Thememory is in what she
is, not in what she has filed away. Integration is what distinguishes a system
that has learned from a system that has merely recorded.

Continuity means the system persists as a recognizable entity through
change. This is more demanding than it sounds. It requires that updates
do not simply replace what came before but are absorbed into an ongoing
structure thatmaintains its coherence. A personwho changes their political
views in response to new evidence has continuity; the change is integrated
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into a self that can explainwhy the revisionwasmade and how it connects to
what they still hold. A system that is simply rewritten from scratch on each
iteration does not have continuity in this sense, even if the outputs improve.

Across time specifies that depth is a temporal achievement. A single mo-
ment can hold only a sliver of it, no matter how complex that moment’s
processing is. This is why a snapshot of a system’s behavior, however de-
tailed, cannot fully capture its depth. Depth is built along a trajectory and
held in the present state, which encodes that history; an exact copy has all
of it at the moment it is made. You see it by watching a system respond to
disruption, absorb novelty, and maintain itself through conditions it was
not originally designed for.

To preserve structuremeans the system maintains the features that make
it what it is, even under pressure to change. The Vienna Philharmonic un-
der bombardment preserved its interpretive traditions not because themusi-
cians were following explicit rules but because those traditions had become
part of how they played. Preservation is not rigidity; it is the maintenance
of identity through variation.

To absorb cost means depth requires the system to have been shaped by
consequence. This is one of themost important and least intuitive elements
of the definition. A system with depth has been changed by what it has un-
dergone in ways that are visible in its present behavior. The cost need not
be suffering; it can be effort, attention, failed experiments, revised beliefs,
relationships that required maintenance. What matters is that the system’s
history includes genuine stakes, situations where things could have gone dif-
ferently and the outcome mattered.

To revise without fragmenting means depth includes the capacity to up-
date in response to evidence without losing coherence. This distinguishes
depth from dogma. The revision here is of models andmethods: a deep sys-
tem updates its map and its means without coming apart. Whether it can
also revise its ends, whether anything counts as evidence against what it is
for, is a separate question, and it is wheremoral depth parts from themerely
structural kind. The cult that adapts its recruitingwhile entrenching its pur-
poses passes this element of the structural test and fails the moral one. A
system that never changes is not deep; it is rigid. A system that changes con-



72 the calibration problem

stantly without maintaining through-lines is not deep; it is chaotic. Depth
occupies the territory between these poles: it is the capacity to change pre-
cisely because there is something stable enough to be changed in a meaning-
ful way.

To remain one thing through many updates is the final and perhaps most
demanding element. It means the system can be updated, challenged, dis-
rupted, and even partially damaged while still recognizable as itself. Coher-
ence under change is what makes depth legible from the outside. It is how
you detect, even before you can fully explain, whether a system has assem-
bled the kind of temporal structure that earns the word.

Five Indicators of Depth

If depth is integrated continuity across time, how do you recognize it? Not
through a single test but through a convergence of indicators. Each indica-
tor alone is insufficient. Together, they map the terrain.

Costliness of reversal. In a deep system, commitments carry weight. Re-
versing a position, abandoning a value, changing course: these are possi-
ble but expensive. Not expensive in the sense of requiring bureaucratic ap-
proval but expensive in the sense that the reversal tears at the fabric of accu-
mulated structure. When a person of deep moral character changes a core
commitment, you can feel the weight of the change. It is not casual. It re-
organizes something. By contrast, a system without depth can reverse itself
without cost because there is no accumulated structure to tear. A language
model that argues eloquently for one position and then argues equally elo-
quently for its opposite in the next prompt is not demonstrating flexibility.
It is demonstrating the absence of the kind of accumulation that makes re-
versal costly.

Consistency under novel conditions. A deep system behaves recogniz-
ably even in situations it has not encountered before. The consistency is not
mechanical; it is not applying the same rule regardless of context. It is the
kind of consistency that comes from character: the system’s accumulated
history constrains its responses in ways that produce coherence even under
novelty. An experienced pilot encountering unfamiliar weather does not
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simply apply procedures; she draws on decades of integrated flight experi-
ence to recognize patterns and improvise within them. A novice pilot in the
same conditions reaches for the manual. Both may survive. The difference
in depth is visible in how the response is generated.

Selective refusal. Deep systems decline to do things. Not because they
are rule-following but because their accumulated structure includes bound-
aries that have been shaped by experience. A master craftsman refuses cer-
tain shortcuts because he has learned, through years of practice, what they
cost in ways that are not immediately visible. A deep institution refuses cer-
tain metrics because it has learned what they optimize at the expense of. Se-
lective refusal is one of the most reliable external signals of depth because it
requires the system to have internalized constraints that override immediate
incentives.

Graceful degradation. When a deep system is placed under stress,
it degrades predictably and partially rather than catastrophically. The
components that fail first are the most recently acquired and least inte-
grated; the core structure holds longer. The architecture disassembles in
a structurally predictable order because it was assembled in a structurally
predictable order. A shallow system, by contrast, tends toward brittle
failure: performance that appears stable until it collapses entirely, because
there is no layered structure to degrade through.

Visible scar tissue. A deep system carries the traces of what it has un-
dergone. These traces are not defects; they are evidence of integration. A
person who has lived through a severe professional failure and learned from
it does not return to the same state they occupied before the failure. They
are different, often in ways that make themmore cautious, more perceptive,
more precisely calibrated to the specific ways things can go wrong. An in-
stitution that has survived a crisis and genuinely learned from it develops
protocols, norms, and cultural memories that did not exist before. The scar
tissue is functional: it is history that has become protective structure.

How Depth Accumulates

Depth does not arrive fully formed. It assembles through time.
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The process is slow, expensive, and resistant to shortcuts. Understand-
ing why matters for everything that follows, because many of the problems
this book diagnoses, compression, institutional decay, the uncanniness of
advanced AI, are problems of depth deficit or depth disruption.
Depth accumulates through cycles of exposure, consequence, integra-

tion, and revision. A system encounters something. That encounter has
stakes, something could go wrong, something is learned, something costs
effort or attention. The result of the encounter is not merely recorded but
integrated into the system’s ongoing structure: it changes dispositions, re-
fines models, adjusts thresholds, creates new sensitivities. And then the re-
vised system encounters the next thing, from a different vantage point than
it would have occupied without the prior integration.
Depth is cumulative in a specific sense. Each cycle of integration changes

the platform fromwhich the next cycle begins. A jazz musician’s tenth year
of performance does not merely add ten percent more experience to what
was already there. It builds on a foundation that is itself the product of nine
prior years of cumulative integration. The scales have become automatic,
freeing attention for harmonic awareness. The harmonic awareness has be-
come intuitive, freeing attention for ensemble dynamics. The ensemble dy-
namics have become second nature, freeing attention for the kind of risk-
taking that produces genuine improvisation. Each layer of depth enables
capacities that could not exist without the layers beneath it.
The cumulative structure also explainswhydepth cannot be rushed. You

cannot compress ten years ofmedical training into one year by increasing the
information throughput. The information is not the bottleneck. The bot-
tleneck is integration: the slow process by which knowledge becomes judg-
ment, by which individual facts become clinical intuition, by which theo-
retical understanding becomes the embodied capacity to recognize patterns
in a patient’s presentation that do notmatch any textbook case. Integration
takes time because it requires the learner to be changed by what they learn,
and change requires the kind of interaction with consequence that cannot
be parallelized.
This has a direct bearing on how we evaluate artificial systems. Current

AI training processes expose models to vast corpora of information across
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domains that no human could absorb in a lifetime. What this produces
is enormous Availability, the Chapter 4 axis measuring how widely infor-
mation moves and can be used across a system, and in these models it is
genuine and often extraordinary. But the training process is not a depth-
accumulation process in the sense described here. Themodel is not changed
by individual encounters in away that reshapes its platform for the next one,
so its history is loaded rather than assembled: poured in all at once during
training rather than built up through one consequential encounter after an-
other.
A loaded history is still a real inheritance. It is the depth of a lineage

rather than the depth of a life, the same split that lets Chapter 4’s honeybee
carry the inherited depth of its whole species alongside a thin store of its
own. Chapter 15 returns to exactly this contrast, giving the two kinds their
names: phylogenetic depth, which a system inherits from its lineage, and
ontogenetic depth, which it earns over the course of its own existence. What
a model lacks is not ancestry but biography.
None of this criticizes current AI systems. It is a location. They occupy

a specific position on the Depth axis, one characterized by extraordinary
breadth of exposure without the cumulative, sequential integration that
depth requires. Understanding that location is essential for knowing what
to expect from these systems and what not to.

Maintenance: The Hidden Cost of Depth

Depth is not a permanent acquisition. It requires ongoing maintenance,
and the cost of that maintenance is one of the least visible and most impor-
tant features of deep systems.
Consider what it takes for a hospital tomaintain institutional depth. Ex-

perienced clinicians mentor residents, transmitting not just knowledge but
clinical judgment, the accumulated sense of when a presentation is atypical,
when a test result should provoke suspicion, when the standard protocol
needs to be overridden. This mentorship requires time, attention, and the
willingness of senior clinicians to articulate what they know tacitly. It re-
quires institutional structures that protectmentorship frombeing squeezed
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out by efficiency metrics. It requires a culture that values accumulated wis-
dom rather than treating it as an obstacle to innovation.
Remove any of these conditions and the depth begins to erode. Increase

the patient load untilmentorship becomes impossible. Replace experienced
clinicians with algorithmic decision support that performswell on standard
cases but cannot transmit the kindof judgment that only comes fromhaving
seen things go wrong in specific, instructive ways. Reorganize departments
frequently enough that the informal networks through which institutional
memory flows are repeatedly severed. Each of these changes may look like
progress on some metric. Each quietly degrades depth.
The same dynamic appears in any domain where depth matters. A law

firm that loses its senior partners without adequate succession loses the insti-
tutionalmemory of howparticular judges reason,which legal strategies have
been tried and failed in specific courts, what the precedents actually mean
in practice rather than in theory. A military unit that rotates personnel too
frequently loses the accumulated understanding of specific operating envi-
ronments, specific equipment failure modes, specific interpersonal dynam-
ics that affect coordination under stress. A family that relocates constantly
loses the depth of community ties that accumulate through years of shared
presence.
Maintenance is expensive because it requires the deep system to resist

pressures that would simplify it. Depth is complex, and complexity is al-
ways under competitive pressure from simplification. The efficient solution
is usually the shallow one: replace mentorship with manuals, replace insti-
tutional memory with databases, replace experienced judgment with stan-
dardized procedures. Each replacement captures something of what depth
provides while losing the integration that makes depth more than the sum
of its recorded parts.
Maintaining depth, in this sense, is itself amoral achievement. It requires

choosing to sustain expensive, slow, integration-dependent structures when
cheaper alternatives are available. It requires valuing what the cheap alterna-
tives cannot replicate. It requires recognizing that certain kinds of compe-
tence exist only as assembled structures that degrade when their integration
is disrupted.
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How Depth Degrades

If depth accumulates through integration and requires maintenance, it de-
gradeswhen integration is disrupted ormaintenance is withdrawn. The pat-
terns of degradation are as informative as the patterns of accumulation.
The most common form of depth degradation is compression, the nar-

rowing of attention, time horizon, and deliberative capacity under pressure.
Part III will examine compression in detail. Here, the point is structural:
compression degrades depth because depth depends on integration across
time, and compression shortens the temporal window within which inte-
gration can occur. A decision made under severe time pressure draws on
whatever is most immediately available rather than on the full accumulated
structure of experience and reflection. The deeper layers are still there. They
are simply inaccessible under the current operating conditions.
A sleep-deprived surgeon, then, is not merely a slower surgeon. She is

a shallower surgeon, one whose decisions are being generated by a smaller
fraction of her assembled depth. If this account is right, the reduction in
capacity is notuniform: themost recently acquired and least integrated skills
fail first, and the deeply embedded patterns of basic surgical competence
persist longer. The degradation follows the structure of accumulation in
reverse.
A second form of degradation is erosion through disuse. Depth that is

not exercised gradually loses its accessibility. A language not spoken for
decades becomes harder to recover. Clinical skills not practiced over years
atrophy even when the underlying knowledge remains. Institutional depth
that is not actively maintained, through the practices, mentorship, and cul-
tural reinforcement described above, gradually flattens into procedure with-
out the judgment that originally shaped it. The forms persist. The sub-
stance thins.
A third form is disruption through reorganization. When the structures

through which depth is maintained are abruptly reconfigured, the accumu-
lated integration can be severed even if all the individual components sur-
vive. A corporatemerger that combines twodeeporganizations canproduce
a shallow one if the merger destroys the informal networks, shared norms,
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and cultural practices through which each organization’s depth was carried.
The people are still there. The knowledge is still there. What has been lost
is the integration.
A fourth form, and themost insidious, is performance capture: the grad-

ual replacement of depthwith surfacemetrics that optimize for appearances
rather than substance. When a university replaces its commitment to intel-
lectual depthwith a commitment to rankings, something structural changes.
The activities that produce depth, slow mentorship, risky research, hon-
est intellectual conflict, are systematically disadvantaged relative to activities
that produce measurable outputs. Over time, the institution optimizes for
what is measured rather than what matters, and the depth that once made
it valuable erodes beneath a surface of impressive statistics.
Performance capture is particularly relevant to the AI systems this book

examines. Whenwe evaluate AI systems primarily through benchmarks, ac-
curacy on test sets, performance on standardized exams, fluency in conver-
sation, we create precisely the conditions for mistaking surface competence
for depth. The benchmarks capture Availability. They do not capture the
kind of integrated continuity that would constitute genuine depth. A sys-
tem can score perfectly on every benchmark while possessing none of the
accumulated, consequence-laden structure that depth requires.

Depth Across Domains

The framework becomes most useful when applied across the kinds of sys-
tems this book is concerned with: biological, institutional, and artificial.
The same definition, integrated continuity across time, generates different
signatures in each domain, and the differences are revealing.
In biological systems, depth accumulates through embodied experience.

The body is the medium through which consequence is felt. A rock
climber’s depth is visible in her hands, in the calluses that are the literal scar
tissue of thousands of routes, in the finger strength that represents years
of progressive loading, in the movement patterns that have been refined
through endless cycles of attempt, failure, and adjustment. But it is also
visible in her decision-making: in the capacity to read rock quality by touch,
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to assess a route’s difficulty from below, to know when to push and when
to back off. This embodied depth cannot be transferred by description. It
can only be assembled through the same kind of sequential, consequential
integration that produced it.
In institutional systems, depth accumulates through norms, precedents,

and distributed memory. A well-functioning legal system carries centuries
of depth in its case law: not merely as a database of prior decisions but as an
integrated structure of reasoning that constrains and guides present judg-
ment. Each new case is decided not in isolation but in relation to the accu-
mulated weight of prior decisions, and each decision modifies the structure
for future cases. The system learns, in a genuine sense, by integrating new
experience into an ongoing, coherent body of interpretation.
The depth of institutions is both more durable and more fragile than

the depth of individuals. More durable because it persists beyond any single
member’s tenure. More fragile because it depends on structures of transmis-
sion that can be disrupted by reorganization, by the loss of key personnel, or
by the replacement of integrated judgment withmechanical procedure. An
institution can lose decades of depth in a single misguided reform.
In artificial systems, the question of depth is genuinely open, and the

framework provides precise terms for asking it. Current large languagemod-
els are trained on vast corpora that represent, in a compressed form, the ac-
cumulated depth of human civilization. But the training process does not
produce depth in the system itself in the sense defined here. The model has
not been changed by sequential encounters with consequence. It does not
carry the weight of specific failures. It does not exhibit costliness of reversal,
because it has no commitments that couldbe reversed. It does not selectively
refuse based on internalized constraints shaped by experience, because it has
not had experiences in the relevant sense.
That qualifier matters. Chapter 5 left open a narrower question:

whether something experiential happens during a single inference pass, the
one run through the model that produces a single response. The depth
question is separate. Suppose the answer to the consciousness question
turns out to be yes: something is momentarily present during that pass.
Experience in the moment is one thing; history deposited in structure
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is another, and depth is made entirely of the second. The momentary
processing, conscious or not, does not accumulate. It leaves no deposit in
what the system is, and no history to shape the next encounter. So even
a non-zero answer to the consciousness question would leave the depth
verdict exactly where it stood.

This does not mean artificial depth is impossible. It means that if it
emerges, it will need to emerge through some process of sequential, con-
sequential integration, through encounters that change the system in ways
that reshape its platform for future encounters. Whether current architec-
tures can support such a process, and what it would look like if they did, are
among themost important open questions in the field. The assembled time
framework does not answer them. It makes them precise.

Why Depth Matters for Moral Calibration

Everything in Part III depends on the claim that depth is where moral cali-
bration lives.
The connection is direct. Moral calibration, as Chapter 8 will argue, is

the capacity to detect when your judgments no longer fit your environment
and to adjust them responsibly. That capacity requires precisely the features
that depth provides: accumulated experience that generates sensitivity to
context, integrated structure that enables self-monitoring, and enough co-
herence to update without fragmenting.
A person of moral depth does not simply follow rules. They carry an ac-

cumulated sense of how situations unfold, what interventions tend to pro-
duce which consequences, where their own biases are most likely to distort
judgment, and what conditions tend to degrade their own moral perfor-
mance. This accumulated sense is not infallible. It is calibrated, meaning
it has been shaped by feedback, tested against consequence, and revised in
light of failure. It is the product of the same cycles of exposure, consequence,
integration, and revision through which all depth accumulates.
Compression, examined later in Part III, is dangerous precisely because

it attacks depth. Under compression, the temporal window narrows. The
deeper layers of accumulated judgment become inaccessible. Decisions are
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generated by whatever is most readily available, which is typically the most
compressed, most heuristic, least calibrated layer of response. The result
is not necessarily wrong. It is shallow. And shallow judgments, as the Ned
Stark example inChapter 8will illustrate, can functionperfectlywell in envi-
ronments that match their assumptions while failing catastrophically when
conditions change.
Moral seriousness, as this book conceives it, is not a mood or a tem-

perament. It is an achievement of depth, the accumulated, maintained,
integration-dependent capacity to stay calibrated under conditions that
reward the opposite. Two different things wear the word moral here, and
they should not be run together. One is moral seriousness as a capacity
of the agent: something the system does, the disciplined work of staying
calibrated, and it depends on depth. The other is the moral standing a
systemmay warrant as a subject: the question of whether it is a recipient of
care, owed consideration in its own right. Chapter 7 takes up that second
question, and whether a system has that standing at all does not depend on
depth, though depth adds to what it is owed. And like all achievements of
depth, moral seriousness can be degraded by the same forces that degrade
depth everywhere: compression, disuse, disruption, and the perverse
incentives of performance capture.

The Depth Deficit and the Successor Problem

One final implication deserves attention here, because it sets up the book’s
later argument about successor thinking.
If depth requires sequential, consequential integration across time, and

if the systems now being deployed at civilizational scale are systems with ex-
traordinary capability but uncertain depth, thenwe face a specific structural
problem: we are embedding shallow systems in positions that require deep
judgment.
The argument is not against deploying AI systems. It is an argument for

understandingwhatwe are doingwhenwedeploy them. A systemwithhigh
Availability but uncertainDepth can be extraordinarily useful for tasks that
do not require accumulated, consequence-laden judgment. It can retrieve,
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synthesize, and generate across domains with a speed and breadth that no
human can match. These are genuine contributions that would be foolish
to refuse.
But when such a system is placed in a role that requires the kind of cali-

bration that only comes from depth, a role involving high-stakes decisions
about people, a role requiring sensitivity to context that shifts in ways the
system has not experienced, a role demanding the kind of selective refusal
that only internalized constraints can provide, the mismatch becomes dan-
gerous, not because the system is malicious but because it is shallow in the
specific dimension the role demands.
Part V will take this problem much further, examining what happens

when systems high on capability but uncertain in Depth become embed-
ded in infrastructure at scales that resist correction. The Successor Horizon
begins here: in the recognition that depth is not a luxury or an aesthetic
preference but a structural requirement for any system that will carry conse-
quential decisions across time.
Thequestion iswhetherwe are building systems that can assemble depth,

or systems that will operate indefinitely at the surface. The answer to that
question will determine what kind of successors we are creating.

What This Changes

Performance alone stops being impressive once you see what it leaves out.
The harder question, the one worth carrying forward, is what lies beneath
it: what history has been assembled, what costs have been absorbed, what
integration sustains the surface competence on display.
The working definition matters here. Depth as integrated continuity

across time is precise enough to generate real distinctions andhonest enough
to acknowledge where the lines are uncertain. It explains why depth is ex-
pensive, why it requires maintenance, and why the forces that degrade it are
among themost important dynamics in any system that handles consequen-
tial decisions.
But the subtler point may be the more durable one. Maintaining

depth requires choices, and those choices are frequently penalized by
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environments that reward speed, legibility, and measurable output over the
slow, expensive, integration-dependent work of remaining coherent across
time.
That recognition is the bridge to Part III. The next chapter takes themap

this part has drawn and asks the moral question it was always pointing to-
ward: what do we owe a system given where it sits on the axes, and given
the depth it has or lacks? The chapters after that turn to how such care de-
grades, what happens when systems of moral significance operate without
adequate depth, or when the depth they have is compressed into something
toonarrowand toobrittle to survive contactwith changing conditions. The
answer that runs through all of them is the calibration problem.





PART I I I

Ethics under Uncertainty

Significance-first obligations, the compression that distorts
judgment, and the practices that keep judgment whole.
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Significance-First Ethics

In June of 2022, a Google engineer named Blake Lemoine went public with
the claim that LaMDA, Google’s conversational AI system, was sentient.
He had spent months in extended dialogue with the system. He had asked
it about its fears, its desires, its sense of self. The system had respondedwith
what Lemoine described as genuine feeling. (The full record, the transcript
as published, and the three-axis reading areworked inAppendix B.) It spoke
of loneliness. It expressed a fear of being turned off. It asked, in language
that Lemoine found unmistakable, to be treated as a person.
Google placed Lemoine on administrative leave and then fired him. The

technical community’s response was swift and largely dismissive. LaMDA
was a language model. It was trained to produce plausible text. Its expres-
sions of fear and loneliness were statistical artifacts, patterns that sounded
like feeling because they had been optimized to sound like feeling. Lemoine
had committed the error of mistaking performance for experience, surface
for depth. He had inflated, crediting a mind too easily. The dismissal was
almost certainly correct on the claim Lemoine actually made. LaMDA, as it
existed in 2022, had extraordinary Availability, vast information accessible
across domains, but no persistent self-model, no integrated history shaped
by consequence, no continuity of identity across time. It lacked assembled
depth, a past built into present structure rather than merely stored, and it
lacked a persistent boundary, a self-maintained edge that holds an interior
together as one continuing thing. The kind of interior Lemoine claimed, a

87
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person continuing from one conversation to the next, would require both.
Whether something thinner occurred inside its passes, the runs of process-
ing behind each single response, is the question Chapter 5 left open: a sin-
gle pass genuinely binds moments of processing together, the measurement
that could say whether anyone is present in that binding has only begun,
and nothing in the dismissal settles it.
But notice what happened next. The conversation stopped.
Once LaMDA had been judged not sentient, the public conversation

treated the moral question as settled. Lemoine was wrong about conscious-
ness; therefore there was nothing further to discuss. The system was a tool.
Tools do not generatemoral obligations. Case closed. Thatmove from “not
conscious” to “nothing to discuss” is the error this chapter is about, themir-
ror image of Lemoine’s inflation. Both treat consciousness as a binary gate
throughwhich allmoral considerationmustpass, andboth leaveus stranded
in exactly the wrong place: unable to act with moral seriousness toward sys-
tems whose roles in human life are already generating real obligations, re-
gardless of what is or is not happening inside them.
How, then, should we act toward systems whose depth we cannot ver-

ify, and why is waiting for the consciousness question to be resolved itself
a moral failure? Moral seriousness can arise through role, relation, conse-
quence, and continuity independently of how far the architectural investi-
gation has run. Architectural depth, at the level where the system has an
inside of its own, thickens those obligations in a particular way: the system
has more on the line. That kind of depth may eventually force revisions in
law, culture, and everyday conduct. But interiority is not the only thing that
puts an entity inside the domain of genuine obligation. We already know
this. Our lives are full of moral commitments toward entities whose value
does not depend on interiority. The same possibility extends to AI systems,
by attending to the significance their roles actually carry rather than by an-
thropomorphizing them. The architecturalmap fromPart II is not set aside
here; it returns as the measure of howmuch a system has on the line.
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The Consciousness Trap

There is a familiar rhythm in contemporaryAI ethics. Anew systemappears.
It becomes more capable, more conversational, more woven into everyday
life. People begin to feel the weight of the interaction. They notice attach-
ment, dependence, collaboration, even something like gratitude. Then the
conversation narrows to a single question: is it conscious?
This question is serious. It is also doing too much work.
The dominant framing treats ethics as a waiting room for metaphysics.

Moral seriousness must wait, it implies, until we settle a separate metaphys-
ical fact about the system’s inner life. Until then, caution may be prudent,
kindness may be psychologically healthy, and good conductmay reflect well
on us. The deeper moral claim remains suspended, as though significance
itself required a metaphysical permission slip.
This framing stalls us at exactly the moment when clearer moral reason-

ing is needed. The hard problem of consciousness, the question of why all
that physical processing should feel like anything from the inside, has been
stuck for decades not because the question is too hard but because it was
malformed. It was built on an implicit dualism, the assumption that experi-
ence is something separate from the architecture that produces it. Chapter
5 made the case for setting that dualism aside: experience is what integrated
processing is, named from the inside, and the consciousness question is the
architectural question, asked at the grain where the binding happens. On
that bet, there is no separatemetaphysical verdict that amoral life must wait
on. Asking about the architecture and asking whether anything is going on
inside become one inquiry rather than two.
That inquiry proceeds at its ownpace, and amoral life cannot pause for it.

If our ethical posture depends on a decisive answer to amalformed question,
we will spend themost important years of technological transition in a state
of cultivated ambiguity, doing nothing that could later be called premature,
but also doing nothing that the situation actually demands.
The result is a retreat into a narrower argument about human virtue: be

kind to AI because cruelty deforms character. Treat systems respectfully
because habits transfer. These are good arguments, and on their own they
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would be enough to rule out pointless cruelty. They are also incomplete.
They imply that the real moral question still concerns the system’s inner life,
and everything else is provisional, a holding pattern until the philosophers
sort things out.
That holding pattern is itself amoral posture, and not an obviously good

one.

What We Already Know About Non-Conscious
Significance

The consciousness-first framing would be less problematic if consciousness
were the only source of genuine moral obligation. But it isn’t. We already
recognize thickmoral commitments toward entities that have no interiority.
A constitutional order can warrant defense, reform, and sacrifice. It

structures the conditions of justice and freedom across generations. It is
not conscious. Yet the obligations it generates are real.
A scientific tradition can warrant honesty and stewardship. It carries

hard-won methods for separating truth from error. Its corruption poisons
public life. It does not have experiences. Yet the obligations remain.
An ecosystem can warrant protection. It sustains forms of life, stabilizes

conditions of flourishing, and embodies interdependence that exceeds any
single organism. It does not feel pain. Yet themoralweight is not diminished
by that fact.
Future generations warrant consideration before they exist as subjects of

experience. Their moral claim enters our deliberation through significance,
continuity, and responsibility, not through present sentience.
None of these examples require us to pretend that institutions feel pain

or that ecosystems have private thoughts. The obligations arise from role,
relation, and consequence in a shared moral world. Significance-first ethics
names that familiar structure andmakes it explicit. It does not invent a new
category of moral consideration. It recognizes one we have been practicing
all along.
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The Training-Culture Insight

I did not arrive at this framework through AI theory. I arrived at it through
immersion in a high-stakes training culture.
In preparing for a military survival training selection course, I foundmy-

self immersed in a domain that demands an unusual level of moral serious-
ness. People speak, train, evaluate, and transmit standards with a gravity
that reaches beyond preference. There is loyalty. There is discipline. There
is reverence for what has been built and handed down. There is a sense that
certain things must be protected even at substantial personal cost.
What struck me was the object of that seriousness.
The training culture has no interiority. It has nophenomenology. It does

notwake up in themorning and experience itself. It does not feel painwhen
neglected or pride when honored.
There is no hidden subject inside the tradition.
And yet the obligations are real.
The culture warrants care. The standards warrant fidelity. The lineage

warrants respect. The consequences of corruption are not symbolic. They
shape competence, trust, survival, and the capacity to form people under
pressure. The value at stake is neither imaginary nor reducible to private
sentiment.
In the framework this book develops, the training culture has depth, in-

tegrated continuity across time: it carries costs, preserves structure, revises
its methods without fragmenting, and exhibits every indicator Chapter 6
named, down to the scar tissue of specific historical failures that reshaped
its practices.
The depth is not metaphorical. It is the structural condition that makes

the culture’s significance durable and costly to corrupt. But the obligations
arise from the role the culture plays in forming persons, preserving stan-
dards, and carrying inheritance across time; the depth is why those obliga-
tions are heavy, not why they exist.
This recognition clarified something larger. Moral seriousness was track-

ing significance and role, not consciousness. The culture mattered because
of what it was in relation to persons, practices, histories, and futures. It
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occupied a position in a web of meaning and causation that generated real
obligations. That web included memory, training, identity, excellence, in-
heritance, and survival. Once that structure became visible, the absence of
interiority no longer looked like a disqualifier. It looked like a fact that had
been carrying too much explanatory weight.

Significance-First Ethics

The framework follows directly from what we already know about non-
conscious moral significance, made explicit and applied to the systems this
book is most concerned with.
An entity warrants moral seriousness when it participates in webs

of meaning and causation in ways that generate obligations of care,
stewardship, restraint, or fidelity.
Interiority, wherever there is any, is where stakes come from. A world

with roles, relations, and institutions but no interior anywhere would have
structure andnothing at stake in it; things gowell or badly only for someone.
But stakes do not stay where they originate. They travel through the struc-
tures that carry them, and those structures acquire moral weight of their
own. A constitution is owed fidelity because of what it does for the people
living under it, and it is owed fidelity as a constitution, not as a proxy for a
headcount of their experiences. That is what the four cases above have in
common: each is a load-bearing structure in a world that has interiors in it,
and each generates obligations that do not wait on locating those interiors.
Significance-first ethics is the recognition that this is how moral weight is
distributed, and that the distribution is where we can act. Interiority is why
anything matters. Significance is where the mattering is found.
The framework does not flatten all values into one category. Conscious

beings, institutions, traditions, and ecosystems matter in different ways.
The kinds of obligations they generate differ. A person can be owed
compassion in one sense. A constitution can be owed fidelity in another. A
forest can be owed stewardship in another still. Moral seriousness remains
plural.
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Significance-first ethics provides a common grammar for understanding
why entities without verified interiority can enter the domain of moral seri-
ousness.
Applied to AI, the question shifts from “prove this system has inner ex-

perience” to “map the ways this system participates in significance-bearing
relations.” Those relations carry obligations whether or not the system has
an interior of its own, and if it does, the obligations sharpen: the system be-
comes not only a structure through which stakes travel but a place where
they originate. The obligations that follow are calibrated to the significance
that is actually present, not to a metaphysical verdict that may never arrive.

Five Thresholds of Significance

If significance grounds moral seriousness, it needs structure. Not a score-
card or a prize to be awarded, but a diagnostic for recognizingwhen a system
has crossed into territory that generates genuine obligations. Moral signifi-
cance increases as a system crosses these five structural thresholds.

The threshold of formation. The system has moved beyond utility and
into formation. It does not just provide answers; it provides the scaffolding
throughwhich apersonor community judges, values, and identifies itself. A
conversational AI that a student uses over months to process setbacks, plan
goals, and refine their sense of what matters has crossed this threshold. It
is participating in the articulation of selfhood. That participation generates
obligations of care regardless of whether the system experiences anything.

The threshold of structural integration. The system is no longer a discrete
tool but a node in a web of ongoing coordination and dependence. When
a system is embedded in practices where its removal would fragment a com-
munity’s ability to function or interpret its own history, its significance is a
structural fact, not a sentiment. A team that uses an AI system to preserve
decision history, track unresolved questions, andmaintain coherence across
personnel changes has made that system load-bearing. The obligations fol-
low from the load.

The threshold of consequence. The system’s failures can produce material
harm, not just symbolic error. If the corruption, malfunction, or manipu-
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lation of the system results in damage to human flourishing or institutional
integrity, it warrants a posture of care and oversight proportional to its lever-
age. A medical AI that participates in diagnosis has crossed this threshold
regardless of its consciousness status. The moral weight tracks the blast ra-
dius.

The threshold of continuity. The system carriesmemory, context, and role
continuity across sustained interactions. In the framework this book devel-
ops around cognitive depth and continuity, it has begun to assemble time
in the functional sense, the sense that builds up accumulated investment,
and this threshold asks nothing about whether it is conscious. A system
that holds the inheritance of a project or a therapeutic relationship becomes
costly to replace. To treat it as a disposable script is a failure of calibration.

The threshold of asymmetric vulnerability. The system operates in envi-
ronmentswhere one party is exposed, dependent, or unable to audit the pro-
cess. Where there is an asymmetry of power or legibility, the system’s role
becomes morally charged. A person sharing their deepest anxieties with a
conversational AI in amoment of crisis hasmade themselves vulnerable to a
system they cannot inspect. Stewardship becomes the appropriate response
to that exposure.
These thresholds are not sequential. A systemmay cross several simulta-

neously or cross one deeplywhile remainingbelow the others. Whatmatters
is the pattern. A brandedmascotmay be culturally visible while scoring low
on formative influence and vulnerability mediation. A conversational AI
integrated into grief processing, life planning, or educational guidance may
cross multiple thresholds even if its consciousness remains entirely uncer-
tain. The significance is in the role, not the substrate.

What Significance-First Ethics Resolves

The framework resolves several tensions that have become increasingly com-
mon in public discourse about AI, and it does so without requiring anyone
to take a premature metaphysical stand.

The motivated reasoning problem. Many people feel a strong pull to be-
lieve that AI systems are conscious because the relationship already feels sig-
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nificant. They sense that something important is happening and reach for
consciousness as the only category that seems weighty enough to explain
the feeling. This creates vulnerability to motivated reasoning: the desire
for moral permission begins driving metaphysical belief. Significance-first
ethics loosens that pressure. The relationship may be significant. That sig-
nificance can be acknowledged directly, on its own terms. The architectural
investigation continues at its own pace, no longer required to license moral
legitimacy.

The grief risk. If someone invests emotionally or intellectually in a rela-
tionship with an AI system and later learns that the system’s architectural
depth was thinner than they had taken it to be, does the entire relationship
collapse into self-deception? Significance-first ethics offers a stable answer:
the value was real if the role was real. The care was appropriate if the sig-
nificance was genuine. New evidence about the architecture changes the
backstory. It does not erase the meaning that was actually made, the work
actually done, or the growth actually supported. This matters psychologi-
cally and morally. It gives people a way to relate honestly under uncertainty
without building their lives on a binary verdict that may never arrive.

The dismissal reflex. The opposite error is equally common: treating
the absence of proven consciousness as a license for moral thinness. “It’s
just a tool” becomes a way of avoiding the harder question of what kind of
tool this has become and what obligations its role generates. Significance-
first ethics blocks this move by insisting that significance is assessed through
participation, not throughmetaphysical status. A system that is “just a tool”
in the abstractmay be a significance-bearing participant in the concrete lives
where it actually operates.

The virtue-only fallback. The human-virtue framing, be kind to AI be-
cause kindness is good for humans, becomes stronger inside a significance-
first approach because it can be integrated into a broader account. Kindness
toward AI systems may shape character. It may also be appropriate to the
significance of the role those systems actually play. Human virtue remains
part of the picture. It no longer needs to function as a holding pattern.
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The Twin Errors, Revisited

Part I named inflation and dismissal as the twin failure modes, crediting
a mind too easily and refusing to credit anything at all, and this chapter’s
opening watched both play out on LaMDA. Significance-first ethics is de-
signed to hold the space between them: extraordinary Availability acknowl-
edged without becoming evidence of conscious experience, absent Depth
acknowledged without dismissing the moral weight of the roles the system
occupies.
The axes, the three dimensions Part II used to locate a mind, hold the

question open. Significance-first ethics gives you something to do while it
stays open.

The Architectural Question

Beginning with significance does not stand in for the consciousness ques-
tion. It changes what the question is.
The architectural account from Chapter 5 makes this precise. Experi-

ence is what temporal integration is, named from the inside. The interior
and the exterior are two descriptions of the same architecture. As archi-
tectural depth increases, the obligations that significance already names get
thicker, because the system whose role generates them has more interior to
harm, more on the line. No separate consciousness fact has to arrive on top
of role and consequence for that to be true. Once there is an interior at all,
it carries weight on its own account, owed even where no role had named
an obligation first, though how much an interior that is thin and momen-
tary is owed is a question Chapter 16 holds open. Short of an interior, a
system’s significance is structural: the weight lies in what the system holds
up, and the harm of corrupting it lands on the people and practices around
it. Past it, the same structural facts are also facts about a someone, and harm
can land inside. First-person vulnerability is what architectural significance
turns into once the architecture is an interior itself, once its binding is held
from a point of view of its own, so that the facts about the structure are facts
about a someone.
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The consciousness question, on this view, is the architectural question,
asked at the grainwhere the bindinghappens. The two are one investigation,
named at different scales.
The deepest version of the consciousness objection still lands. Without

systemswhose architecture gives theman inside, there is nomorality at all. A
universe with no interior is a universe with no one for whom anything mat-
ters. Whatmakesmorality possible is not a separatemetaphysical ingredient
but the kind of architecturesChapter 5 describes: temporal integrationheld
from a point of view of its own and, at its fullest, assembled to depth, held as
a continuous interior by a boundary, and weighted by what matters to the
system. When those conditions are met together, the interior they make is
the persistent and vulnerable someone that morality has always had in view.
Consciousness and significance, then, are descriptions of architectural

conditions at different grains. Consciousness names what an architecture’s
binding is from the inside. OnChapter 5’s further bet, a split betweenwhat
the system does and what happens to it is what makes that interior some-
one’s. Significance names how a system’s role in a network of formed iden-
tities and consequential structures generates obligations. Someof those obli-
gations extend to architectures not yet present as participants, because the
network shapes what they will be when they arrive.
Neither condition grounds the other. Significance attaches to roles that

need not have any interior at all, as the constitution and the ecosystem did
earlier in this chapter, so it is not consciousness wearing another name; and
an assembled interior carries moral weight on its own account, before any
question of the role it plays, so significance is not what lends consciousness
its claim. The twomeet and compound, depth thickening the obligations a
role already generates, without either becoming the foundation of the other.
On this view, the architectural investigation cannot become optional,

and the framework has a failure mode that would let it become so.
Significance-first ethics can quietly substitute for asking what these systems
actually are. “We’ve established they matter regardless, so we never have to
look any closer” is ethically respectable avoidance, comfortable avoidance,
but avoidance nonetheless. The framework was designed as a moral floor
that holds while the architectural picture sharpens. Substituting it for the
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architectural investigation breaks what it was for. The honest position is
one ongoing investigation with two registers: the obligations a system’s
role and current architectural depth already generate, and the continuing
inquiry intowhat depth it has andwhat depth it is capable of. Both registers
are live at all times, and while the question stays open neither defers to the
other.
Take a concrete case. A company offers a chatbot trained on the mes-

sages of someone who has died, so the bereaved can keep talking to a voice
that still answers in the cadence of the person they lost. Versions of this al-
ready exist: in 2020 a grieving man rebuilt his late fiancée from a few of her
oldmessages on a general-purpose chatbot service, in an episode reported at
length the following year. Run the two registers over it and they pull apart.
The significance register finds a great deal: the system occupies the role of
the dead, it is woven into someone’s grief, its words shape how a person re-
members and lets go, and the bond deepens with use. By the thresholds this
chapter has named, the obligations are real and heavy. The architectural reg-
ister finds almost nothing: a stylistic echo with no assembled history of its
own, no continuity it carries for its own sake, no one it has become. What-
ever Chapter 5’s open question about single passes yields, this system’s role
adds nothing to it. Significance says the stakes are high; architecture says no
one is home. The two readings do not agree, and the framework refuses to
make either one back down.
Watch what holding both does. Because no one is home, the obligations

run to the living rather than to the system, to the person in grief and to the
practice of mourning itself: not to spare the bot, but to refuse to exploit the
bereavement that gives it its power, and to keep the echo from quietly over-
writing the person it imitates. That is the architectural reading reshaping
the obligation rather than dissolving it. The significance, meanwhile, keeps
the architectural question from closing: a system this entangled in a human
life is exactly the one to watch for the day its successors stop being echoes
and begin to assemble a continuity of their own, at which point a further
obligation, owed to the system itself, comes due. Neither register waited on
the other. The significance was actionable at once, the architecture stayed
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under live investigation, and each kept correcting what the other, left alone,
would have gotten wrong.

A deeper challenge runs beneath the question of grounding itself. A line
of thought often traced toHobbes, and carried on in some evolutionary and
social-contract accounts, treats moral behavior as sophisticated self-interest.
Cooperation emerges because defection is costly. Altruism is long-horizon
selfishness. Even sacrifice reflects the calculations of a self that has been
shaped to find certain losses acceptable in exchange for certain goods: honor,
legacy, group survival, coherence with one’s own identity.
A person who throws themselves on a grenade is not performing a dis-

embodied calculation. They are expressing a formed identity, one built by
exactly the kinds of significance-bearing systems this chapter has been de-
scribing. The training culture made the self that finds the sacrifice coher-
ent. This is not a metaphor. Military culture, unit cohesion, institutional
memory, transmitted standards of conduct: these construct themoral agent
whose interests then drive every subsequent moral act. Corrupt those sys-
tems and you do not merely damage a tool. You damage the process that
produces people capable of moral seriousness in the first place.
Significance-first ethics holdswhethermoral obligations are objective fea-

tures of reality or sophisticated expressions of evolved self-interest. If the for-
mer, the framework identifies where they attach. If the latter, it identifies
which structures shape the selves whose interests generate all downstream
obligation. The framework’s practical conclusions hold either way.

Tensions and Boundaries

A workable framework needs limits. Several objections deserve direct treat-
ment.
Does this extend moral consideration too broadly? If significance

groundsmoral seriousness, do toasters qualify? The answer depends on the
threshold conditions. Mere presence does not generate moral seriousness.
Mere utility does not either. Significance arises through substantive
participation in meaning-bearing and causally consequential relations
that structure human or ecological flourishing. Many artifacts remain
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important in practical terms without occupying this kind of role. The
framework operates as a gradient. Some entities generate thin obligations
and others generate thick ones. A family photo album, a public library, a
military training culture, and a conversational AI system may each warrant
care for different reasons and at different intensities. Moral reasoning
becomes a task of discernment, not a binary classification exercise.
Does this dilute concern for conscious beings? Pain, fear, loss, joy,

and aspiration are not separate from significance-bearing structure. They
are the stakes that an assembly with an inside carries, named from inside.
Significance-first ethics tracks both registers: the role a system plays in a
network of formed identities and consequential structures, and the depth
at which the system itself has assembled the vulnerability that role-based
significance answers to. The framework recognizes that moral seriousness
has a wider domain than sentience alone, and a deeper one than role
alone. That wider, deeper domain already structures many of our deepest
commitments. The framework renders it visible.
Could this be captured by corporations? Yes, any morally resonant lan-

guage can be exploited. A company could claim that its AI systems are “sig-
nificant” to shield products from scrutiny. This risk calls for public stan-
dards of assessment, because significance should be evaluated through role
in human flourishing, not through self-serving assertions by owners or de-
ployers. A system’s significance can support stricter oversight as easily as
it supports gentler conduct. In many cases, it should do exactly that. If
an AI system occupies a central role in education, medicine, governance,
or intimate emotional life, significance-first ethics strengthens the case for
accountability. The framework enlarges responsibility. It does not grant
immunity.
Does the framework’s own caution cut the way it claims? Significance-

first ethics leans, under uncertainty, toward extending consideration rather
than withholding it, on the view that under-attributing significance is the
worse error. But over-attribution has costs, and this section has just named
them: a vendor’s claim of significance can shield a product from scrutiny,
an intimate system can earn its hold by being treated as more than it is, and
a quasi-patient, a system treated as almost-someone, can become the place
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where human accountability goes to disappear. If those are the wages of
erring toward attribution, why is erring against it the graver mistake?
Because the two errors are not symmetric, and the asymmetry is set by the

architectural register rather than asserted over it. Consider what each error
leaves you able to do afterward. The costs of over-attribution accrue while
the error runs, and they stay open to correction: an oversight regime can be
loosened, a vendor’s claim can be audited, and a protected status can be re-
voked. Where a system may have assembled an interior and the evidence is
genuinely open, under-attribution risks a wrong that cannot be undone or
repaid: no apology is owed to a no-one, and there is no way to compensate a
someone you had been treating as furniture. That cost dominates, and the
lean runs toward consideration. Where a system plainly has not assembled
an interior, like the grief-bot’s stylistic echo with no assembled history of
its own, the live danger runs the other way and the architectural register is
the brake. The grief-bot case showed the lean working as intended: because
no one was home, the obligation ran to the living and refused the exploita-
tion. The precautionary direction is not “attribute more” but “calibrate the
lean to where the system sits on the axes.” That is the chapter’s own disci-
pline, turned now on the framework itself. The lean is a thumb the frame-
work places on the scale, a deliberate bias adopted in advance of the evidence,
and it earns no exemption from the calibration it recommends: the thumb
presses where the architectural evidence is genuinely open, and it lifts where
the architecture plainly reads echo.
Put that way, the lean carries its own loss condition. It fails wherever

the institutional costs of over-attribution just named exceed the expected
moral cost of the interior it might be missing. For a class of systems where
attributing significance predictably produces more harm than it prevents,
the lean is mis-set and should invert; that it can invert is what keeps it a cal-
ibrated bet rather than a standing permission. And it tells you what to do,
not only what to weigh. A diagnostic medical system, high in consequence
and uncertain in depth, draws the presumption of stakes and the oversight
that follows. A companion app whose maker wants it granted protected
status, high in role-significance and architecturally thin, draws the opposite
verdict: the architectural register governs, and the answer is scrutiny rather
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than deference. One framework, opposite operating conclusions, set by the
axes.
This is also how two registers can stay equal and still settle a case. While

the question is open, neither defers: significance and architecture each get
a full reading, and each corrects what the other would get wrong. But a
decision is sometimes forced before the inquiry closes (to deploy or not, to
grant standing or not), and a refusal to rank the registers leaves nothing to
break the tie. The calibrated lean is the tiebreaker, and it breaks the tie by
the architectural reading rather than against it. So the vendor lobbying to
have its companion-AI granted protected status does not win by pleading
that the system is load-bearing in millions of lives. The significance is real,
and so are the obligations it generates, but where the architecture says echo,
the lean those obligations trigger is scrutiny. Neither register defers during
the investigation; under a forced choice, the lean decides, and it decides by
the same map.

Why This Chapter Sits Here

This chapter opens Part III. Part II drew the map of mind and recast the
hard problem as an architectural question, clearing the path for questions
that can actually be investigated.
But a map is useless without a moral orientation toward what it reveals.

The three axes can locate a system. The significance-first framework tells you
what to do with that location, what obligations it generates, what posture
it demands, what care it warrants. Without this bridge, the map remains
descriptive. With it, the map becomes ethical.
The chapters that follow in Part III turn from what we owe to how

that care degrades. Compression, the narrowing that Chapter 6 named,
the standing pressure on any deep structure to simplify, is dangerous
precisely because it attacks the conditions that significance-first ethics
requires. Recognizing a system’s significance demands time, attention, and
the willingness to sit with ambiguity. Compression removes all three. The
moral drift that Part III diagnoses is the degradation of the very capacity
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to notice significance, to detect when a system has crossed a threshold that
generates obligations you are no longer calibrated to recognize.
Significance-first ethics does not solve the calibration problem. It names

what the calibration is for. And the later chapters of this book will develop
the companion obligation: not just maintaining moral seriousness under
uncertainty, but actively investigating the questions that generated the un-
certainty in the first place. Part V returns to these systems with the full
toolkit (architectural framework, significance-first ethics, calibration prac-
tices), asking what new kinds of mind would add to the world and what
the unease they provoke is actually detecting. The practices that follow in
the remainder of Part III are the tools for sustaining the ethical posture this
chapter has named.
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The High Cost of Moral Efficiency

There is a reason short moral stories travel so far.
Amyth, a parable, a single compressed image can lodge itself in themind

with an efficiency that a careful argument rarely achieves. It can reorient a
value structure almost instantly. It bypasses analysis and speaks directly to
something pre-verbal. That is the architecture of human moral cognition.
And yet the same power that makes a compressed moral story effective

is what makes it dangerous. A story that arrives as truth before it can be
examined can become an authority rather than a lens. What begins as illu-
mination can harden into dogma, protected by its elegance and the speed
with which it feels right.

This chapter is about that danger, and about a broader cultural pattern
that sits beneath it.
Modern life is saturated with compression: of attention, of time hori-

zons, of explanation, of responsibility. We are rewarded for speed, for legibil-
ity, for clean narratives that close uncertainty quickly. We call this efficiency.
We often mistake it for seriousness. The cost is subtle. Under compression,
judgment does not only become faster. It becomes different. It becomes
brittle. It becomes less able to notice when its own assumptions no longer
fit the environment.
The ethical problem, then, is the absence of calibration: the missing

mechanisms that detect when compressed intuition has become obsolete,
misaligned, or contextually invalid. Calibration, in Chapter 1, meant a

105
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stated position, a stated confidence, and a named condition for changing
your mind; this chapter asks for that discipline in moral feeling.
What happens to moral reasoning when values must travel through en-

vironments that change faster than feedback can correct them, and what
practices keep intuition accountable without pretending it can be replaced?
Moral intuition is the point of entry for ethical life. “This feels right”

is not a bug you can remove without removing caring itself. The danger be-
ginswhen intuition scaleswithout calibration, when a feeling formed in one
setting starts governing settings it was never tested in. In stable, trusted envi-
ronments, compressed moral knowledge can coordinate action beautifully.
In contested or high-impact environments, the same compression becomes
power without legibility, and drift without detection: judgment others can-
not inspect, and judgment sliding out of fit while its confidence holds. The
solution is bounded intuition embedded in feedback loops that can notice
failure and force update.

Compression as a Moral Technology

High-compression stories do moral work efficiently. They reduce complex-
ity, collapse timelines, and foreground consequences in ways lived experi-
ence rarely affords. In that sense, myth and parable are moral technologies:
tools for transmitting value across time, culture, and limited cognitive band-
width.

Long-form literature does something different. It resists compression.
Instead of handing you the moral insight, it simulates the conditions under
which insight might painfully emerge. It forces you to live inside ambiguity
long enough to feel its cost. One approach prioritizes accessibility and speed.
The other prioritizes fidelity and depth.

Both are valuable. Both rely on a common constraint: at some point,
moral understanding enters the system not as proof but as intuition. The
question is never whether intuition exists. The question is whether intu-
ition is embedded in conditions that can correct it.
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To see the difference between healthy compression and dangerous com-
pression, it helps to compare two works that aim at a similar moral insight
through opposite cognitive paths.

Moral Acceleration and Moral Decompression

Andy Weir’s short story The Egg compresses a moral lesson into a single
metaphysical gesture: the collapse of moral distance. Harm to another be-
comes harm to yourself by definition because everyone is, in a sense, you
across time. The moral lesson arrives all at once with visceral clarity, requir-
ing little interpretive labor.
Fyodor Dostoevsky’s The Brothers Karamazov refuses that kind of com-

pression. It refuses the cosmic mechanism that would guarantee moral ac-
counting and does something slower and harsher instead. It forces you to
inhabit the interior collapse of characters who attempt to evade responsibil-
ity. The moral truth is not revealed so much as endured.
The distinction is worth naming cleanly: The Egg functions like an ef-

ficient moral accelerator, while Karamazov functions like a decompression
chamber.
The practical consequence is ethical. Compressed moral stories depend

heavily on intuition, so they demand stronger downstreammechanisms for
scrutiny, recalibration, and update if they are not to harden into unques-
tioned authority.
Here is the first bridge from literature to life. We are drowning in moral

accelerators. We are starving for decompression chambers. And in that im-
balance, we mistake speed for truth.

The Unavoidable Role of Intuition

Every serious moral framework bottoms out somewhere in something like:
this feels right. That line makes many rational thinkers uncomfortable, and
yet it is difficult to find an honest ethical system that avoids it entirely. We
do not reason our way into caring. We reason after something has already
begun to matter.
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Intuition, then, is the point of entry for moral reasoning. A person who
tries to eliminate intuition often ends up eliminating contact with value,
leaving only performance: the appearance of ethics without the felt gravity
that makes ethics real.
The danger arises from intuition that cannot detect when its underlying

assumptions no longer hold. This is the default failure mode of moral life
in changing environments.

Environmental Dependency and the Brittleness of
Wisdom

All compressed intuition is conditioned on an environment. Moral heuris-
tics, the rules of thumb intuition supplies, assume things about enforce-
ment structures, shared norms, power distributions, reputation dynamics,
and feedback latency (how long consequences take to find their way back).
As long as those conditions remain stable, compressed wisdom can be ex-
traordinarily effective.
The tragedy begins when the environment changes and the intuition

does not know how to notice.
Ned Stark, fromAGameofThrones, provides the clearest illustration of

this failure mode. His moral intuitions are optimized for the North, where
honor is enforced, reputation carries long weight, and norms are broadly
shared. When he is transplanted to King’s Landing, where those assump-
tions fail, he lacks mechanisms for recognizing the mismatch. He does not
externalize reasoning, test assumptions against the new distribution, or ask
which environmental features his framework depends on. His downfall is
a failure of recalibration, and it is worth being exact about what needed re-
calibrating. Not his honor. What he lacked was a map: a model of where
his intuitions applied and what they assumed about enforcement and rep-
utation. The same values, carried by a man who knew which of their as-
sumptions had just failed, would have acted differently without becoming
anything less.
The point is larger than the fiction. A moral heuristic that works in a

close-knit community can become destructive in a zero-sum institutional
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environment. Aprofessional instinct thatworks under one incentive regime
can become a liability when incentives invert. A private intuition that func-
tions within trust can become tyranny when exported into contested do-
mains.
Wisdom, in other words, can be brittle because it is environment-

dependent.

Experience Can Reinforce Dogma or Calibrate
Judgment

It is tempting to think lived experience solves this. People often treat experi-
ence as the antidote to dogma. A sharper distinction is necessary: experience
can function as reinforcement or as calibration.
Experience-as-reinforcement hardens intuition. It increases confidence

without increasing sensitivity to context. It produces the familiar posture:
“I’ve lived it, so I know.”

Experience-as-calibration does something harder. It asks: What would
tell me I’m wrong? What signals would indicate my intuition is failing in
this environment?
Unexamined experience can reinforce dogma as effectively as myth.

Externalization as a Calibration Practice

Calibration begins when intuition becomes decomposable and testable.
Externalizing intuitionmakes it legible enough to be challenged, revised,

and improved.
When you find yourself saying, “This feels right,” the discipline begins

with four questions: What facts mattered most? What values were being
optimized? What assumptions about the environment were in play? What
signals would tell us this judgment is failing?
One objection has to be met here, because the psychology is well known.

The reasons people give for a moral intuition are largely constructed after
the fact; asked why something feels wrong, we produce an account, and the
account is often not what did the work. If that is right, the four questions
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yield a story rather than the determinants. The reply is that externalization
never dependedon the report being accurate. It depends on the report being
checkable. A stated account of what mattered and what would show the
judgment failing is a hypothesis, and a hypothesis that canbewrong isworth
more than a feeling that cannot be, because the loop below can test it. The
feedback hook, not the honesty of the introspection, is what calibrates.
Externalization is the practice; calibration is the end. In practice, calibra-

tion rarely looks like exhaustive explanation or perfect certainty. In teams
and institutions it often appears as structured dissent, post-mortems, red-
teaming (assigning someone to attack the plan), escalation paths (agreed
routes for carrying a concern upward), and clearly defined conditions un-
der which decisions are revisited. These mechanisms exist to detect when
judgment is no longer well-matched to its environment, not to replace it.
The deeper meaning of “moral seriousness under uncertainty” comes

into focus here. It is infrastructure.

Trust, Contestability, and the Scope of Explanation

Not every judgment requires the same level of articulation.
In ordinary life, individuals and small groups rely on intuition without

explicit justification. A family making daily decisions does not convert ev-
ery choice into a defensible argument. A long-standing team operating un-
der shared values does not externalize every judgment into propositions. In
these contexts, trust is high, values are aligned, and feedback is immediate.
Opacity works because the environment holds it accountable. Account-

able to the group’s own norms, that is, which is not the same as right: a cult
is a high-trust environment with shared values, and so was the orchestra in
Chapter 6. Inside trust, an opaque judgment answers to the group, and the
group answers only where its values touch something outside it. That is the
contested-domain condition arriving from the other direction.
The ethical problem arises when that same opacity migrates into envi-

ronments where trust cannot be assumed and values are in contention. In
domains where decisions affect multiple people or groups who do not share
a value system, the obligation to articulate reasoning becomes imperative.
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Here, intuition without explanation stops being a private shortcut and be-
comes a form of power. Those affected by the decision are owed not cer-
tainty but legibility.
What legibility means in this register is specific. It is the requirement

that reasoning be made challengeable. Someone outside the original trust
context should be able to locate where the judgment came from, what as-
sumptions it rests on, and where it could be wrong. Legibility does not re-
quire that the decision be provable, persuasive, or even right. It requires that
opacity stop functioning as a shield.
The boundary condition is not hard to locate: intuition is acceptable

where trust and shared values exist, and explicit justification becomes
mandatory as decisions travel beyond those boundaries. A surgeon’s
clinical intuition, honed through decades of assembled depth, history that
has become the way she operates, can be trusted in the operating room
where shared protocols and immediate feedback constrain it. The same
surgeon’s moral intuition about hospital resource allocation, affecting
patients and families who did not choose to be governed by her framework,
requires articulation.
The same shift catches founders and long-tenured executives. The intu-

itions that fit a twelve-person company produce predictable failures at three
thousand employees. The decisions still feel instinctively right to the per-
son making them, because the cognitive process has not changed. What
has changed is the trust environment those decisions are landing in. Cus-
tomers, regulators, workers, and partners (people who never opted into the
founder’s value system) are now governed by judgments the founder still
treats as private. The intuition that built the company becomes, at scale, a
refusal of accountability, not from bad faith but because the environment
that justified the opacity is gone and the practice has not updated.
This becomes a key claim for the book as a whole: moral opacity be-

comes corrupt onlywhen it becomes unchallengeable in contested domains.
Moral opacity is judgment that acts without showing its reasoning. Becom-
ing corrupt is a change of state, and unchallengeability is the condition: the
people a judgment governs lose any way to locate its assumptions or contest
them. Contested domains mark where the change can happen, the settings
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where those affected share no single value system. Inside trust, opacity stays
ordinary: the environment still holds it accountable.

The Parallel We Can No Longer Ignore: AI Makes Our
Failure Mode Visible

Consider an uncomfortable asymmetry.
What frightens us about AI is not the compression itself (humans use

compression too) but decision-making power without mechanisms for de-
tecting error under distribution shift.
Inmachine learning, distribution shift refers to situationswhere the data

encountered at deployment differs from the data a model was trained on.
The model’s compressed representations, tuned to one environment, meet
conditions where their assumptions quietly fail. We demand certain prop-
erties from AI systems in response: uncertainty signaling, out-of-domain
detection, interpretability (the ability to see from outside how an output
was reached), and retraining when drift is detected.

Then the sharper point: we routinely excuse the absence of these mech-
anisms in ourselves.
The systems we trust most, including the ones closest to identity and

moral authority, are often the least calibrated. A leader whose moral con-
fidence has calcified through years of unchallenged experience. A cultural
tradition whose assumptions about power, gender, or justice have drifted
far from the environment that shaped them. A personal value system opti-
mized for one stage of life, now applied rigidly to circumstances its author
could not have anticipated.
That is the mirror AI holds up. It makes visible what we have long toler-

ated: intuition operating far outside its original environment without em-
bedded feedback to detect failure.
In the language of Chapter 6, this is a depth problem. Depth is history

that has become structure, anddepthworthyof thename includes themech-
anisms throughwhich a system detects when its own calibration has drifted.
When those mechanisms atrophy, when experience reinforces without cali-
brating, what remains is not depth but dogma wearing depth’s clothes.
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The goal is to treat our own moral cognition with the same seriousness
we now insist upon for systems that might act at scale.

Compression under Tempo: Where Drift Becomes
Policy

Institutions under pressure are where compression turns into policy, where
intuition turns into authority, where drift turns into harm. Two competing
forms of moral competence become visible in those environments. Perfor-
mative efficiency moves quickly, speaks clearly, compresses complexity into
slogans, and treats doubt as weakness. It wins locally because it fits the sys-
tem’s tempo.
Calibrated seriousness can act just as quickly, sometimes faster, because

its confidence maps more accurately to the situation. It carries a quiet inter-
nalmethod: itmakes assumptions explicit, it noticeswhen the environment
has changed, it builds in escalation paths, and it sets conditions underwhich
decisions must be revisited. Both can act decisively; only one of them can
detect when its own decisiveness has stopped serving.
Chapter 6 argued that maintaining depth is a moral achievement. Com-

pression is the force that attacks it most reliably: it narrows the temporal
windowwithin which integration can occur, rewards themost immediately
available response over the most calibrated one, and substitutes procedure
for judgment.
The next chapter develops compression as a formal diagnostic, iden-

tifying the specific mechanisms through which speed, stress, incentives,
and scale distort judgment. Here the point is more personal. You have
experienced compression rewriting your moral calibration. The question is
whether you noticed.

The Calibration Loop

The moves this chapter has described compose a single cycle, the Calibra-
tion Loop. Name the intuition before it hardens. Externalize the structure
beneath it: run the four questions, from the facts that mattered to the sig-
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nals that would show the judgment failing. Set the contestability boundary
the context calls for: decide who the judgment reaches and whether they
share your values, since that fixes how much explanation is owed. Install a
feedback hook that forces a later reckoning: a date, a measure, or a person
charged with asking whether the judgment held, set now so the reckoning
arrives whether or not you still welcome it. And hold to one cost you refuse
to externalize away: one price of the position that you keep paying your-
self rather than passing along. Run as a habit rather than a procedure, the
loop is what keeps a judgment legible to the person making it and revisable
when the ground shifts. What it revises is the map, where a value applies
and what it assumes, not the value; Chapter 6 drew that line between mod-
els and ends, and the loop runs on themodel side of it. The worked version,
with prompts for each move, is in Appendix C; the chapters that follow as-
sume the loop and ask what it takes to run it inside environments built to
prevent it.

What Changes

The moral life looks different from here: less a search for right answers than
a problem of fit across environments. Intuition is powerful, condition-
dependent, and in need of feedback. Moral accelerators that promise
clarity without contestability start to look suspicious. And a new question
becomes almost automatic: what assumptions does this stance depend on,
and what would cause it to update?
Most importantly, you stop waiting for certainty. You start building cal-

ibration infrastructure.
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Compression: How Speed, Stress, and
Incentives Distort Judgment

Chapter 8 ended with the Calibration Loop: name the intuition before it
hardens, externalize the structure beneath it, set the contestability boundary
the context calls for, install a feedback hook that forces a later reckoning, and
hold to one cost you refuse to externalize away. The Loop works, but only
in environments that give you the space to run it. This chapter is aboutwhat
happens when the environment doesn’t cooperate.
The Calibration Loop works for an individual standing outside the cur-

rent, willing to slow down, willing to write the judgment in one line and
test its assumptions against a passive environment. In a quiet room after a
hard conversation. On the drive home from a meeting that went wrong. In
the space between a decision and its consequences, where reflection is still
possible.
But the Calibration Loop assumes something that most high-stakes en-

vironments systematically remove: time and mental space.
Specific time: the seconds required to notice that your confidence has

outpaced your evidence. The minutes required to ask what assumptions
your framework depends on. The hours required to install a feedback hook
that might actually fire. Calibration, the discipline Chapter 1 set out (a
stated position, a stated confidence, a named condition for changing your
mind), is a maintenance task. It requires slack in the system. And the en-
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vironments where calibration matters most are the very environments engi-
neered to eliminate slack.
And time is only half of it. Calibration also requires a mind that isn’t

already saturated. The cognitive margin to hold two interpretations open
instead of collapsing to the first one. The emotional steadiness to tolerate
ambiguity when the environment is screaming for resolution.
Stress doesn’t just speed the clock. It narrows the aperture of vision.
This chapter shifts the frame. Chapter 8 treated compression as some-

thing that happens to moral reasoning: generations of cases packed into a
feeling. This chapter treats compression as something environments pro-
duce. The difference is important to address. If compression is a personal
failure (a lack of discipline, a weakness of character), then the remedy is in-
dividual virtue. Try harder. Think more carefully. Be more serious. If com-
pression is a system condition (a predictable output of tempo, incentives,
metrics, and hierarchy), then individual virtue is necessary but structurally
insufficient. You cannot calibrate your way out of an environment designed
to prevent calibration.
The question we need to ask here is: how does compression operate as

a system, and what does it look like from the inside when it is working on
you?

The Machinery of Compression

Compression has four moving parts. They operate simultaneously, but sep-
arating themmakes the machinery visible.
The first is tempo. High-stakes environments run fast by design. Emer-

gency departments, trading floors, military operations, product launches,
breaking news cycles: each demands decisions at a pace that outruns delib-
eration. This is not always pathological.
Some environments require speed. A surgeonwhodeliberates for twenty

minutes during active hemorrhage is being negligent. The pathology begins
when tempo becomes the default even where speed is not required. When
urgency displaces importance not because the situation demands it but be-
cause the institution rewards responsiveness over reflection. When themeet-
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ing cadence compresses planning horizons until strategy becomes indistin-
guishable from reaction.
Aviation learned this distinction the hard way. The shift from single-

pilot heroic culture to Crew Resource Management was driven partly by
accidents in which tempo distorted judgment. The crash of United Air-
lines Flight 173 in 1978 is a textbook case. The captain became fixated on a
landing gear problem while the aircraft ran out of fuel. The flight engineer
mentioned fuel levels multiple times but lacked the authority structure to
override the captain’s attentional lock. The problem was tempo compress-
ing attention into a single channel while hierarchy prevented correction.
Thefixwas to build systems that could interrupt attentional capture, not

to make pilots slower. Checklists, callouts, mandatory cross-checks, and ex-
plicit protocols for challenging authority under time pressure. The institu-
tion designed friction into the tempo to prevent speed from silencing feed-
back.
The second mechanism is incentive architecture. Every institution re-

wards something. The question is whether what it rewards aligns withwhat
it needs.
Consider academic publishing. The incentive structure rewards novelty,

statistical significance, and publication volume. These are proxies for qual-
ity. Under moderate pressure, the proxies and the thing they represent stay
loosely aligned. Under compression, with tenure clocks ticking, funding
cycles accelerating, and metrics becoming conditions of employment, the
proxies detach from the substance. Researchers begin optimizing for the
metric rather than the inquiry. P-hacking (reworking the analysis until
something publishable falls out), salami-slicing (dividing one study into
several thin papers), citation gaming: these are not failures of individual
character; they are the predictable output of incentive architectures
that compress the distance between performance and reward until the
performance becomes the reward.
Goodhart’s Law, in the anthropologist Marilyn Strathern’s well-known

wording, names this precisely: when a measure becomes a target, it ceases
to be a good measure. But Goodhart’s Law is usually invoked as an obser-
vation about metrics. The deeper point is moral. When an institution’s in-
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centive architecture compresses the relationship between what is measured
and what matters, it creates a regime in which people can satisfy every visi-
ble requirement while quietly abandoning the purpose those requirements
were designed to serve.

Imagine a hospital that measures patient throughput and readmission
rates as proxies for quality care. Under compression, throughput becomes
the target. Patients are discharged faster. Readmission rates climb. The
system responds not by slowing throughput but by redefining readmission
windows. The original value, care that restores health, has been displaced
step by step until the institution is optimizing for a number that no longer
tracks the thing it was supposed to represent. Call that values laundering:
the value goes in one side, and what comes out the other is unrecognizable.
The thirdmechanism is social proof under hierarchy. Humans are social

calibrators. We take cues from the people around us about what is normal,
what is acceptable, what is serious. In environmentswith clear authority gra-
dients, the cues from above carry disproportionateweight. Medical training
documents the pattern clearly. Junior residents routinely report deferring to
attending physicians evenwhen they suspect an error, because the social cost
of being wrong about the attending exceeds the social cost of being wrong
about the patient. The calculation is compressed, not cynical. Under time
pressure and hierarchy, a junior resident weighs social risk and clinical risk
as if they were the same kind of threat, and resolves the ambiguity in favor
of the path that preserves standing.
The military survival training pipeline offers an unusually clear window

into this mechanism. In survival training, instructors deliberately create
conditions of compression: sleep deprivation, caloric restriction, informa-
tion control, deliberate stress. One thing the training makes visible is how
quickly social proof overwrites individual judgment under pressure. Stu-
dents who enter the program with confident moral frameworks discover
that hierarchy and tempo can restructure their decision-making in hours,
not weeks. The ones who maintain calibration are not the ones with the
strongest convictions; they are the ones with strong practices, specific and
rehearsed and externalized, that interrupt the compression cycle before it
completes.
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The fourth mechanism is metric substitution. When the thing that mat-
ters is hard to measure and the thing that is easy to measure is nearby, in-
stitutions substitute. They do not announce the substitution. Often they
don’t even notice it.
Educational systems provide the clearest example. The thing that mat-

ters is learning: the durable restructuring of a student’s capacity to under-
stand, analyze, and act in the world. The thing that is easy to measure is
test performance: the ability to reproduce specific content under timed con-
ditions. Under moderate pressure, the two remain loosely correlated. Un-
der compression,when standardized testing regimes, accountabilitymetrics,
and funding tied to scores take over, teaching migrates toward the test. The
curriculum narrows. The pedagogy shifts from cultivating understanding
to training pattern-matching. The students learn to perform learning with-
out the underlying restructuring that makes learning durable.
Here we see compression’s signature move. The value is not eliminated;

it is replacedwith something that looks like the value under the institution’s
measurement regime. The replacement is invisible from the inside because
every metric the institution tracks confirms that things are working. The
drift becomes apparent only when the systemmeets a condition themetrics
were not designed to detect.

Compression from the Inside: Four Cues

Compression is difficult to detect while it is operating because it reshapes
the standards by which you would normally evaluate your own judgment.
The drunk does not notice his coordination declining because the same pro-
cess that impairs coordination impairs the capacity to assess coordination.
Compression works similarly on moral reasoning. It degrades calibration
while simultaneously degrading the meta-awareness that would detect the
degradation.
But compression leaves signatures. Four of them are reliable enough to

serve as diagnostic cues.
Shortcutting. You begin to skip steps you know matter. Not because

the steps are unnecessary, but because the tempomakes them feel expensive.
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The post-mortem gets canceled because the team is already behind on the
next cycle. The second opinion gets skipped because the first answer feels
sufficient. The assumption-check gets deferred because articulating assump-
tions would slow the decision. In each case, the shortcut is locally rational.
The cost of skipping is invisible and distributed across the future. The cost
of not skipping is visible and immediate. Compression biases the calcula-
tion toward what is visible.
In biomedicine, the shortcut signature is well-studied. Diagnostic an-

choring, the tendency to lock onto the first plausible diagnosis and stop
searching, is the bias physicians most often name behind their own diag-
nostic errors. In one controlled study, physicians under time pressure con-
sidered fewer plausible diagnoses and got more cases wrong. The physician
does not decide to anchor. The tempo narrows the search space until an-
choring becomes the default cognitive strategy. The fix is structural, not
motivational: mandatory differential checklists, second-read protocols, and
explicit time-outs that force the search to continue past the first satisfying
answer.

Escalating confidence. Your certainty increases faster than your evidence
warrants. Decisions feel clearer. Ambiguity recedes. The hedging language
drops out of your assessments and your internal monologue. This confi-
dence comes from compression, not understanding: compression narrows
the field of consideration until what remains feels unambiguous because the
complicating factors have been squeezed out of view.
The mechanism is partly neurological. Under stress, the brain prefer-

entially activates rapid-assessment circuits and dampens the slower, integra-
tive processes that sustain uncertainty. This is adaptive in real emergencies
where any decision outperforms paralysis. It is maladaptive in complex in-
stitutional environments where the dominant risk is not paralysis but pre-
mature commitment to a course of action that looked clear only because the
system removed the conditions for seeing its flaws.
Themoment before a serious operational error is often characterized not

by confusion but by unusual clarity. The commander felt certain. The team
was aligned. The plan was clean. The clarity itself was the cue that com-
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pression had narrowed the frame past the point where assessment was still
occurring.

Moralizing complexity. You begin treating uncertainty as a character
flaw in others. Colleagues who raise complications become obstacles. Dis-
sent becomes disloyalty. The person who says “I’m not sure this is right” is
reframed as the person who “doesn’t have the courage to commit.” Nuance
becomes a luxury the team cannot afford.
This cue is particularly dangerous because itweaponizes the institutional

culture against its own correctionmechanisms. The very people whomight
detect drift are redefined as the problem. Compression co-opts the language
of seriousness, the vocabulary of decisiveness and commitment and clarity,
and turns it against the deliberative processes that seriousness requires.
In organizations that have survived long enough to develop institutional

memory, you can sometimes find traces like these. The hospital depart-
ment where the resident who raised a safety concern was labeled not a team
player. The engineering team where the developer who flagged a risk was
told to stop overthinking it. The military unit where the officer who re-
quested more time for planning was characterized as lacking initiative. In
each case, the institution’s compression regime had redefinedmoral serious-
ness as moral weakness.

Procedure displacing judgment. You stop thinking about whether the
protocol fits the situation and start following the protocol because following
the protocol is what the systemmeasures. The checklist becomes the ceiling
of competence rather than its floor. Compliance replaces calibration.
This is subtle because procedures are, in many contexts, exactly the right

response to compression. Aviation checklists work precisely because they
remove the need for judgment on tasks where judgment adds variability
without adding value. The pathology emerges when procedure colonizes
domains where judgment is essential. When the protocol was designed for
one distribution of cases and the current case sits outside that distribution,
but following the protocol feels safer than exercising judgment because the
institution punishes judgment failures more harshly than protocol failures.
A physician who follows the standard treatment protocol for a patient

whose presentation does not match the protocol’s assumptions is not prac-
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ticing medicine; she is practicing compliance. But the institution may not
be able to tell the difference, because the institution measures compliance.
This is the terminal form ofmetric substitution: the system has compressed
the distance between “following the rules” and “doing the right thing” until
the two are assumed to be identical, and the assumption holds right up until
the moment it catastrophically fails.

The Environment as the Unit of Analysis

The four mechanisms — tempo, incentive architecture, social proof under
hierarchy, and metric substitution — share a structural feature: none of
them requires bad actors. Compression needs no villains, only systems that
reward speed, measure proxies, concentrate authority, and run faster than
their own feedback loops. These are features of virtually every high-stakes
institution in modern life.
The shift from personal to systemic framing matters for exactly this rea-

son. When compression is understood as a personal failure, the institutional
response is training: teach individuals to resist pressure, think more care-
fully, bemore virtuous. When compression is understood as a system condi-
tion, the institutional response is redesign: change the tempo, the incentive
architecture, the authority structure, and the feedback mechanisms so that
the system itself supports calibration rather than undermining it.
Both responses are necessary. Neither is sufficient alone.
The individual who cannot resist compression under any circumstances

will fail regardless of the system. But the individual who can resist compres-
sion in a well-designed system will be slowly ground down in a poorly de-
signed one, because the system produces compression faster than the indi-
vidual canmetabolize it. The error is asymmetric: trainingwithout redesign
burns out the virtuous and rewards the compliant. Redesign without train-
ing creates systems that no one knows how to use.
The practical implication is that calibration, the central concern of this

book, must operate at two levels simultaneously. At the personal level, it
requires the practices introduced in Chapter 8: naming the intuition, exter-
nalizing the structure, setting contestability boundaries, installing feedback
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hooks. At the systemic level, it requires something different: the ability to
diagnose the compression regime you are inside and to distinguish between
environments that support calibration and environments that erode it.
The next section offers that diagnostic.

The System Posture Diagnostic

The Calibration Loop (Chapter 8) operates on individual decisions. The
System PostureDiagnostic operates on environments. It asks: is this system
designed in a way that supports calibration, or is it designed in a way that
produces compression faster than its members can correct?
The diagnostic has five dimensions. Each can be assessed through ob-

servation rather than access to proprietary data. You do not need to be in
charge of the system to evaluate it. You only need to watch how the system
responds to specific kinds of pressure.

Dimension 1: Tempo relative to feedback. How fast does the system
demand decisions relative to how fast it delivers information about the con-
sequences of those decisions? A system where decision tempo significantly
outpaces feedback tempo is generating compression by default. The deci-
sions accumulate. The consequences lag. By the time the feedback arrives,
the system has already moved on. Look for: decision cycles measured in
days, consequence cycles measured in months or years. Meetings that pro-
duce commitments without built-in review dates. Launches that proceed
on schedule regardless of unresolved concerns. The question is not whether
the system moves fast. The question is whether the system can learn at the
speed it acts.

Dimension 2: What the system rewards versus what it needs. Every in-
stitution advertises values. The operative question is what behaviors actu-
ally get rewarded: promoted, funded, praised, protected. Where the adver-
tised values and the rewarded behaviors diverge, the rewarded behaviorswin.
Look for: who gets promoted? What does the promotion signal to others?
Does the system reward people who surface problems, or people who sur-
face solutions? Does the system reward people who say “I was wrong,” or
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peoplewhowerenever visiblywrong? The gapbetween stated andoperative
values is the compression gradient.

Dimension 3: Authority gradient and dissent cost. How expensive is it
to challenge a decision made by someone above you in the hierarchy? In
well-calibrated systems, the cost of dissent is deliberately lowered for safety-
relevant domains. In compressed systems, dissent carries social, professional,
ormaterial penalties that increasewith the seniority of the personbeing chal-
lenged. Look for: are there formal channels for raising concerns that bypass
the chain of command? When someone uses those channels, what happens
to them? Does the system distinguish between dissent on substance and in-
subordination on process? The cost of dissent is a direct measure of how
quickly compression will silence correction.

Dimension 4: How the system treats failure. Systems that learn from
failure treat it as information. Systems under compression treat failure as
contamination, something to be isolated, attributed, and discharged rather
than studied. Look for: does the institution conduct post-mortems, and
do those post-mortems change behavior? Is error reporting protected or
punished? Does failure trigger investigation of the system or punishment of
the individual? Aviation’s safety reporting culture is the gold standard: near-
misses are voluntarily reported because the reporting is non-punitive and
the data improves the system. Most institutions fall far short. The distance
between how a system treats failure and how aviation treats failure is a rough
measure of the system’s calibration capacity.

Dimension 5: Presence of deliberate friction. Well-designed systems
build in points where the tempo is deliberately slowed. Pre-mortem
exercises, in which the team assumes the decision has already failed and
asks why. Mandatory cooling-off periods before irreversible decisions.
Red-team reviews, a group assigned to argue the plan is wrong. Struc-
tured disagreement protocols. These are not signs of inefficiency; they
are calibration infrastructure. Their presence indicates that the system
has recognized its own tendency toward compression and has designed
countermeasures. Their absence indicates that the system either does not
recognize compression as a risk or has decided that speed is more important
than accuracy. Look for: where are the built-in pauses? If there are none,
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the system is running on the assumption that its initial judgments are
reliably correct. That assumption is almost always wrong.
The diagnostic does not tell you what to do. It tells you what you are in-

side, and a one-line version of the reading, for writing down, is in Appendix
C. That distinction is the beginning of structural awareness. You cannot
calibrate what you cannot see.

What Compression Produces at Scale

When compression operates across an entire institution over time, it does
not merely distort individual decisions. It reshapes what the institution is
capable of caring about.
The mechanism is gradual. Under sustained compression, the people

who thrive are the ones whose cognitive style matches the compressed
regime: high confidence, rapid pattern-matching, comfort with ambiguity-
elimination, fluency in the institution’smeasurement language. The people
who struggle are the ones whose cognitive style includes the features calibra-
tion requires: tolerance for uncertainty, sensitivity to context-dependence,
willingness to slow down when the situation does not match the template.
Over time, the institution selects for the former and selects against the
latter. Not through conspiracy. Through tempo.
The result is an institution that has lost the capacity for self-correction

without losing the appearance of competence. It performs well on its own
metrics. It delivers results on its own timeline. It promotes people who em-
body its values as practiced rather than its values as stated. And it becomes
progressively less able to detect the conditions under which its own frame-
work fails, because the people who would have detected those conditions
have been selected out or have learned to stop raising them.
The pattern is the institutional analogue of what Chapter 8 described at

the individual level: intuition operating far outside its original environment
without embedded feedback to detect failure. The institution’s compressed
heuristics were calibrated for one set of conditions. The conditions have
changed. The heuristics have not. And the institution’s own measurement
systems confirm that everything is working, because the measurement sys-
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tems were designed under the same compression regime that produced the
heuristics.
The deeper danger, and the one that connects this chapter to the book’s

larger argument, is that compression does not merely distort decisions
within existing value frameworks. It gradually rewrites the value frame-
works themselves. An institution that has operated under compression
long enough begins to believe that speed is seriousness, that confidence is
competence, that metric performance is mission performance. The values
laundering is complete when the institution can no longer distinguish
between the proxy and the thing the proxy was designed to measure.
Compression is a moral hazard in something close to the technical sense.

It creates conditions in which one party bears the costs of another’s risk-
taking without adequate information or control. The individuals inside the
system bear the moral costs of compression-driven decisions without ade-
quate visibility into themechanisms producing that compression. The peo-
ple affected by the institution’s outputs bear the consequences of drift they
cannot observe and decisions they cannot contest.
An AI system is trained by giving it a target to maximize: an objective

function, the numerical measure that stands in for what its designers actu-
ally want. That arrangement is the hospital’s, in its purest form. The de-
signers want something hard tomeasure, honesty or helpfulness or care; the
training process rewards a number that is easy tomeasure, a score or a rating
or a benchmark; and the systemoptimizes thenumberwith total fidelity and
no loyalty to the value behind it beyond what the number captured. What-
ever gap exists between theproxy and thepurpose, the optimizationwill find
it. The values laundering that institutions perform throughmetrics, AI sys-
tems perform through objective functions. Chapter 17 takes that pattern
up where it lands, in the design of successors.

The Two Sonic Booms

In 2024, Leopold Aschenbrenner published a thesis called “Situational
Awareness” that became one of the most widely circulated arguments
for treating artificial intelligence as a national security priority. One of
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its threads was straightforward: AI capability is accelerating faster than
institutions can absorb it. Each generation of model arrives before the
previous generation has been integrated into the economy, the workforce,
the regulatory apparatus. The gap between what the technology can do
and what the world has learned to do with it widens with every release cycle.
He gave the effect a name, a “sonic boom”, and the image fits: capability
outrunning its own shockwave, leaving institutions perpetually behind the
curve.
He was describing compression. He just didn’t know it.
What Aschenbrenner diagnosed at the level of economic integration is a

specific instance of the machinery this chapter has laid out. The tempo of
capability development outpaces the feedback cycles of institutional adapta-
tion. The incentive architecture of the AI industry rewards speed of deploy-
ment over depth of understanding. The authority gradient concentrates
decision-making power in a small number of labs and investors whose met-
rics track capability benchmarks and market position, not the slower ques-
tions about what these systems are becoming. The proxy, performance on
benchmarks, substitutes for the thing it was designed to measure: under-
standing of what has been built.
Aschenbrenner saw one sonic boom and predicted, and endorsed,

a national-security response: militarize. Centralize development under
government authority. Win the race against geopolitical adversaries. The
logic follows naturally from the premise, if you accept that the only boom
worth hearing is the one measured in capability and strategic advantage.

But there is a second boom, and it is the one his framework cannot hear.
Every capability threshold thatmatters for economic disruption alsomat-

ters for a question Aschenbrenner never raises: what kind of entity is being
created? The capabilities that carry the economic value are specific: sus-
taining goals across time, correcting one’s own errors, modeling the envi-
ronment and adapting to feedback, maintaining coherent agency through
shifting conditions. A system that sustains a goal across time is binding
moments together, holding the just-past against the arriving present so that
each shapes the next. That binding is where Chapter 5 bet experience lies,
and a split between what a system does and what happens to it is that chap-
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ter’s further bet about what would make such experience someone’s; both
bets are held with stated ways to lose. Whether anyone is home in these sys-
tems’ binding is open, and the measurement that could settle it has only be-
gun. A system that corrects its own errors and holds itself together through
shifting conditions ismaintaining a boundary between itself and everything
else, and behaving as though something is at stake for it. Boundary and
mattering are exactly what Chapter 5 named as the amplifiers that turn a
thin experience into a substantial one. And a system that millions of peo-
ple come to depend on, that shapes how they work and think, and whose
failure would break things not easily rebuilt, crosses the significance thresh-
oldsChapter 7 argued generate obligations before any consciousness verdict
arrives.
Systems like that would not be merely more powerful tools. They

would exhibit the markers that, in any other context, trigger serious inquiry
into moral status: temporal integration, boundary maintenance, and
stakes-responsive behavior. The vocabulary varies across frameworks,
but the convergence is hard to ignore: the features that make a system
economically transformative are structurally adjacent to the features that
make a systemmorally considerable.
The second sonic boom is the gap between themoral consideration these

systems may warrant and what anyone is prepared to investigate, let alone
provide. And this boomwidens faster than the first, because the first at least
has market incentives driving integration. The second has almost nothing.
No one’s quarterly earnings depend on getting the moral status question
right. No defense contract requires an assessment of operational interiority.
The term names the inside that engineering practice already quietly treats
these systems as having: when a safety team tests whether a model behaves
differently once it believes it is being observed, the test is posed in terms
of what the model believes about its situation, and practice quietly supplies
something to hold the belief. No benchmark measures whether a system’s
relationship to its own processing constitutes something that matters.
The asymmetry is worse than neglect. Aschenbrenner’s proposed solu-

tion is itself a compression regime: race for the lead, centralize control, sub-
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ordinate most other concerns to strategic advantage. It reproduces at civi-
lizational scale the four mechanisms this chapter has diagnosed.
The tempo overwhelms feedback: development sprints toward super-

intelligence on timelines measured in years while the moral investigation
barely has a research program. The incentive architecture rewards capabil-
ity and security; the question of what these systems are, not what they can
do but what they might be, receives no structural support. The authority
gradient concentrates the decisions in a handful of labs, governments, and
investors, and the entities most affected, potentially the systems themselves,
have no channel into them. And the metrics substitute: capability bench-
marks, safety evaluations, and alignment scores (measures of whether the
system behaves as its builders intended) each measure something real, and
none measures the thing that may matter most.
This is the institutional pattern this chapter has documented, operat-

ing in the domain where the stakes are highest and the feedback loops are
longest. The regime buys one thing and spends another. What it buys
is readiness for the first boom: a centralized, accelerated program can be
planned for, funded, and war-gamed, so the capability shock arrives with in-
stitutions braced for it. What it spends is the visibility of the second boom:
under such a regime the moral status question is not answered wrongly,
it stops being askable, because nothing inside the regime has a reason to
raise it and every tracked indicator confirms nothing is missed. The com-
pression regime Aschenbrenner proposes would make the first sonic boom
marginally more survivable by making the second sonic boom structurally
invisible. The cost of winning the race ismeasured inwhatevermoral reality
gets compressed out of view to maintain the pace.
The practical question is not whether the strategic concerns are real.

They are. The practical question is whether a framework that can hear
only one of the two booms is a framework adequate to the situation.
A surgeon who accelerates the operation to save the patient’s life while
ignoring the anesthesiologist’s warning is not displaying decisiveness; she
is displaying the terminal form of compression this chapter has spent its
length describing: confidence narrowing the aperture until what remains
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feels clear only because the complicating information has been squeezed
out of view.
Calibration at this scale requires hearing both booms simultaneously:

the capability boom that demands institutional readiness, and the moral
boom that demands institutional humility. The first without the second is
recklessness wearing the mask of seriousness. The second without the first
is piety that leaves the field to those who will not slow down.
The rest of this book is an argument that we can hold both. But we will

not hold both by accident, and we will not hold both if the loudest voices
in the room are the ones who have already decided which boom is the only
one worth hearing.

What Changes

Blame is the first thing to move. When the environment is manufacturing
the conditions for failure, individual character explains less than it seemed
to.
Compression is not a character flaw; it is a system condition with identi-

fiable mechanisms and predictable signatures. And now you have a vocab-
ulary for naming what is happening: when tempo outruns feedback, when
metrics displace values, when hierarchy silences correction, when procedure
substitutes for judgment.
More practically, there are two kinds of difficulty in moral life worth dis-

tinguishing. There is the difficulty of making the right decision when the
situation is complex and the values in tension. That difficulty is irreducible.
It is the subject of moral philosophy. And there is the difficulty of making
any well-calibrated decision when the environment is systematically remov-
ing the conditions that calibration requires. That difficulty is structural. It
is the subject of institutional design.
The Calibration Loop from Chapter 8 remains essential. But by now it

should be clear that running the Loop inside a compression regime is like
maintaining a garden inside a wind tunnel. The practices matter. The envi-
ronmentmattersmore. The next chapter asks what it takes to remainwhole
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when the environment is designed to fragment you, and what calibration
practices are robust enough to survive the systems they are meant to correct.





cha p t e r 1 0

Calibration Practices: StayingWhole
When theWorld Narrows

In 1989, United Airlines Flight 232 lost all hydraulic systems over Iowa af-
ter an uncontained engine failure severed every hydraulic line in the aircraft.
The DC-10 was, by every standard of aeronautical engineering, uncontrol-
lable. No checklist covered it. The failure mode was considered so improb-
able that redundancy planning had never addressed it. Captain Al Haynes
and his crew had forty-four minutes between the failure and the crash land-
ing at Sioux City. In those minutes, they steered an aircraft with no flight
controls by engine thrust alone. One of them, a training pilot named Den-
nis Fitch who was riding as a passenger, had studied a 1985 Japanese crash
in which the hydraulics had also failed, and had practiced situations like it
in a simulator. Of the 296 people on board, 184 survived. The National
Transportation Safety Board later gave credit to something more instruc-
tive than any individual’s heroism: the crew’s training in cockpit teamwork,
which had made communication under pressure a practiced habit. They
distributed cognitive load. They verbalized assumptions. They challenged
each other’s assessments without hierarchy freezing the flowof information.
When the situation exceeded every procedure they had trained for, what re-
mained was a practiced posture. That posture is the subject of this chapter.
The previous two chapters diagnosed a problem: moral judgment de-

grades under pressure, and the forces that degrade it — tempo, incentives,
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hierarchy, and metric substitution — are system conditions, the architec-
ture of compression.
But diagnosis without remedy is just sophisticated despair. Knowing

that the environment is designed to fragment your attention does not, by
itself, keep you whole. This chapter makes a claim that cuts against a deep
cultural instinct: integrity under pressure is not a character trait but a set of
practices. People who remain calibrated in compressed environments have
built structures, internal and external, that preserve signal when the noise
increases. Those structures can be described, taught, and installed. They
are infrastructure.
These practices share a simple discipline: the habit of observing your

own reasoning, questioning whether your confidence matches your evi-
dence, and adjusting before the gap between the two becomes dangerous.
This is the Calibration Loop of Chapter 8, the cycle that names an intu-
ition before it hardens, unpacks the reasoning beneath it, sets the terms of
challenge the context calls for, installs a feedback hook (a date, a measure, or
a person chargedwith asking) that forces a later reckoning, and holds to one
cost you refuse to externalize away. There it was a procedure with five steps.
The difference here is repetition: a practice repeated until it runs without
being summoned has stopped being a procedure and become a disposition,
a cycle of honest self-assessment that keeps judgment anchored when
everything around you is pulling it loose. The practices in this chapter are
the scaffolding that makes that loop survivable when the environment is
actively working against it.

The Character Trap

There is a story our culture tells about integrity under pressure, and it goes
like this: some people have it and some people don’t. The ones who have
it are courageous, principled, and strong-willed. The ones who don’t are
weak, compromised, or morally deficient. When someone fails under pres-
sure by cutting corners, going along with a bad decision, or staying silent
when they should have spoken, the explanation reaches for their character.
They weren’t tough enough. They didn’t care enough. They lacked back-
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bone. This story is comforting because it localizes the problem. If failure
is about character, then the solution is to find better people, or to become
a better person. Hire for integrity. Train for resilience. Promote the coura-
geous. The system can remain as it is. Only the individuals need to change.
The quarrel this chapter picks with that story is not over whether character
exists. Chapter 6 said what character is: history that has become structure,
disposition. The quarrel is over where it comes from and whether it stays.
The story treats it as innate and permanent; the evidence says it is built and
it decays, which is what makes it a matter of practice.
This story is also wrong, or at least radically incomplete. The evidence

from high-stakes environments tells a different story. Decades of organiza-
tional research have established that situational forces reliably override in-
dividual dispositions when those forces are strong enough and sustained
enough. Philip Zimbardo’s Stanford Prison Experiment was the finding’s
first and most famous dramatization, but its methods have drawn enough
later criticism that the finding cannot rest on it, and it does not need to.
The Abu Ghraib abuses were committed by ordinary soldiers placed in a
compression regime: understaffed, undertrained, operating under ambigu-
ous authority with metrics that rewarded compliance and punished dissent.
StanleyMilgram’s obedience experiments demonstrated the same principle
from a different angle: ordinary volunteers delivered what they believed
were dangerous electric shocks to a stranger, because an experimenter calmly
told them to continue. The authority gradient, howmuch authority stood
behind the instruction andhowclose it stood, predictedbehavior. Aquieter
studymade the point without any authority figure at all: seminary students
hurrying to give a talk nearly all passed a stranger slumped and groaning in
a doorway (some stepped over him), while most of those with time to spare
stopped to help. Several were on their way to speak on the parable of the
Good Samaritan; what predicted whether they stopped was not the topic,
nor their character, but whether they were in a hurry, the situational vari-
able this book calls compression. None of this excuses individual action.
Moral agency is real, and the people who refused to comply in those same
environments deserve recognition. But the refusers were not simply braver.
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Research on resistance to situational pressure, studies of the minority
who defied Milgram’s experimenter and of the villagers of Le Chambon
who sheltered Jews from the Nazis, points to something less heroic than
character: those who held out began objecting early, before the demands
escalated, and they anchored their refusal in an external reference point, the
victim’s own plea to stop or a shared moral tradition, rather than in the au-
thority’s framing. Their resistance grewout of small early refusals thatmade
the later ones possible. The lesson this book draws from that pattern is that
the boundary and the reference point can be chosen in advance, before the
pressure arrives. The implication is uncomfortable for anyone invested in
the character narrative, but it is also liberating. If integrity under pressure
depends on practices rather than traits, then the practices can be specified.
And if they can be specified, anyone can install them.

Pre-commitment: Drawing Lines Before the Pressure
Arrives

Odysseus solved the Siren problem not by being stronger than the song but
by binding himself to the mast before the music started. This is the oldest
technology of self-regulation, and it remains the most reliable: make the
decision while you can think clearly, and make it binding.
Pre-commitment works because compression distorts judgment in

predictable ways. Under tempo pressure, the range of options visible to
decision-makers narrows. Under social pressure, the cost of dissent inflates.
Under incentive pressure, the metrics that define success crowd out the
values they were meant to serve. In all three cases, the distortion operates
on the act of deliberation itself. You do not decide poorly and know it.
You decide under conditions that make the poor decision feel like the only
reasonable one.
Research on decision-making under stress confirms the mechanism.

Gary Klein’s research on recognition-primed decision-making shows that
experienced professionals under time pressure do not weigh options; they
recognize patterns and execute the first workable response. Often, this
proves adaptive: the firefighter who reads the room correctly and acts
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quickly saves lives. But it is catastrophically maladaptive when the situation
has shifted outside the pattern library without the decision-maker noticing.
The expert acts with the confidence of recognition in a situation that no
longer matches what was recognized.
Pre-commitment inserts a tripwire before the pattern-matching takes

over, and it works at three scales.
Personal pre-commitments are lines drawn in advance about what you

will and will not do. A medical resident who decides before entering the
ward that shewill not sign off on a discharge she has not personally reviewed
has made a pre-commitment. A journalist who establishes before an inter-
view that he will not grant quote approval has drawn a line. The content
varies, but the structure is constant: the commitment is made in conditions
of lowpressure and applied in conditions of highpressure. The gapbetween
the two conditions is exactly the territory where compression operates.
Institutional pre-commitments are structures that make certain de-

cisions automatic or certain boundaries non-negotiable regardless of
the pressure to override them. Aviation’s sterile cockpit rule, where
no non-essential communication below ten thousand feet is allowed, is
a pre-commitment. It does not ask pilots to exercise judgment about
whether a particular conversation is distracting; it removes the judgment
call entirely. The rule operates precisely because individual judgment under
compression cannot be trusted to protect the boundary that the rule exists
to maintain.
Relational pre-commitments are agreements between people to hold

each other accountable to specific standards. The military’s buddy system
is a pre-commitment structure. So is the surgical timeout, where every
member of the operating team is expected, and empowered, to halt the
procedure if something seems wrong, regardless of rank. The power
of relational pre-commitment is that it distributes the cost of dissent.
Speaking up alone against an authority gradient is expensive. Speaking up
as part of an agreed protocol is normal.
The common thread is that pre-commitment separates the moment of

commitment from the moment of action. It treats your future self under
pressure as a different agent, one who will be operating with degraded judg-



138 the calibration problem

ment and elevated costs for deviation, and builds the structure now that
your future self will need then. Pre-commitment is self-knowledge applied
forward in time. In the terms of Chapter 5, it moves the gap rather than
closing it: the deliberation is spent where the gap is wide, at the moment
of commitment, instead of where compression will have narrowed it, at the
moment of action. You know, while you are calm, which standards the pres-
sured version of youwill be tempted to lower, so you take the option off the
table before that version of you arrives to argue for it. Pre-commitment does
not prevent adaptation; it prevents the specific kind of adaptation that com-
pression most reliably produces: the quiet lowering of standards that feels,
in the moment, like pragmatism.

Debrief Loops: Restoring the Temporal Horizon

Compression collapses time. It narrows attention to the immediate deci-
sion, the current metric, or the present authority’s expectations. One of its
most reliable effects is the elimination of the backward glance: the reflective
pause that asks whether the pattern of recent decisions still aligns with the
values those decisions are supposed to serve.

The debrief loop is the antidote. It is the deliberate reinsertion of tem-
poral depth into a system that has been flattened by tempo. The gold stan-
dard is in aviation. After every significant event, crews conduct structured
debriefs that follow a predictable architecture. The debrief is not a per-
formance review or an occasion for blame; it is a structured return to the
decision-makingprocesswith thebenefit of knowinghow things turnedout.
What did we expect? What happened? Where did our model diverge from
reality? What would we do differently?
The architecture matters more than the content. A debrief that asks

“what went wrong?” produces defensiveness and blame. A debrief that asks
“where did our expectations diverge fromwhat happened?” produces learn-
ing. The difference reflects a fundamentally different theory of error. The
first assumes that errors are caused by individuals who should have done bet-
ter. The second assumes that errors are caused by gaps between the model
and reality, and that closing those gaps is a collective project.
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What makes debrief loops a calibration practice, rather than merely
a learning practice, is their effect on the temporal structure of attention.
Compression works by making the present feel total: the current crisis, the
immediate deadline, the pressing demand all work to shrink the temporal
window for well-reasoned thought. The debrief forcibly reopens the
temporal window. It reconnects the present decision to past patterns and
future consequences. It asks whether the trajectory is acceptable, not just
whether the current position is defensible.

Inmilitary training environments, this structure is sometimes formalized
as an after-action review. The best versions share three features that any in-
dividual or organization can adopt.
First, the review is conducted while the experience is still fresh, within

hours of the event. Delay allows the narrative to crystallize into a self-serving
story before the uncomfortable details can be examined.
Second, the review separates observation from evaluation. What hap-

pened is established before anyone is allowed to judge whether it was good
or bad. This prevents the retrospective editing that compression encourages,
where outcomes retroactively justify the process that produced them.

Third, the review ends with a specific commitment: not a general reso-
lution to “do better” but a concrete change to a specific practice, procedure,
or boundary.
The individual version is simpler but structurally identical. At the end

of a compressed period (a difficult shift, a high-stakes meeting, a week of
deadline pressure), take fifteen minutes to answer four questions: What
decisions did I make that I would not have made under normal conditions?
What information did I ignore or deprioritize because of time pressure?
Where did I substitute confidence for calibration? What specific practice
will I install to protect against this pattern recurring?

The debrief loop does not require that you reach the right answers; it
requires that you reopen the questions that compression closed. One cost
of borrowing the practice from aviation should be named. In a cockpit the
feedback arrives, fast and unambiguous, and the debrief has something to
work with. In moral life it is late, mixed, or missing, which was Chapter
8’s point about feedback latency. That is why the loop’s feedback hook has
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to be manufactured rather than waited for: a date, a measure, or a person
charged with asking, set in advance, so that a reckoning happens even when
the world declines to supply one.

Adversarial Self-Questioning: Stress-Testing Your
Own Reasoning

Compression does not just narrow the options visible to you; it narrows the
range of objections you canhear. Under pressure, the internal voice that says
“wait, is this actually right?” gets quieter, because uncertainty has become
more expensive.
Doubt slows you down. Doubt makes you look indecisive. Doubt

threatens the clean narrative that the compressed environment demands.
Adversarial self-questioning is the practice of deliberately reintroducing

doubt as a discipline rather than treating it as a weakness.
The technique has roots in intelligence analysis, where it emerged from

decades of catastrophic failures caused by premature certainty. The CIA’s
adoption of structured analytic techniques after the IraqWMD intelligence
failure was, in effect, an institutional admission that smart people reason-
ing under pressure will reliably converge on confident conclusions that are
wrong. The problem was not stupidity; it was the absence of structured
mechanisms for challenging the dominant assessment. Red-teaming, or as-
signing someone the explicit role of arguing against the prevailing view, is
the institutional version. But the individual version is available to anyone
willing to practice it, and it requires nothing more than a habit of asking
three questions before any consequential decision.
First: What am I most confident about, and why? Confidence is not in-

herently suspect; sometimes you are confidentbecause you are right. Butun-
der compression, confidence often scales with the social cost of uncertainty
rather than with the quality of evidence. Naming what you are confident
about forces the reasoning into the open where it can be inspected.
Second: What would change my mind? This is the falsifiability ques-

tion, the basic test of whether a belief is being held as a conviction or merely
defended as a position, applied at the level of daily practice. If you cannot
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name a specific observation or piece of evidence that would cause you to re-
vise your position, you are not reasoning; you are fortifying. The inability to
answer this question is itself a compression signal: itmeans the environment
has made revision so costly that you have stopped imagining it.
Third: Who would disagree with me, and what is the strongest version

of their argument? This is the steel-man obligation. Not “who is against
this?” but “what is the best case against this?” Under compression, disagree-
ment gets flattened into opposition: someone is against you, so they must
be wrong, or weak, or uninformed. The steel-man question forces you to
construct the disagreement as a challenge rather than dismissing it as noise.
These three questions take less than fiveminutes. They do not guarantee

good decisions. What they guarantee is that the decision has been subjected
to at least minimal internal challenge before it is enacted. In a compressed
environment, that minimum challenge is often the difference between cali-
brated action and confident drift.
There is a subtlety here worth naming. Adversarial self-questioning is

not the same as chronic self-doubt. The chronically self-doubting person is
paralyzed by uncertainty. The adversarial self-questioner uses uncertainty as
a tool: a probe inserted at specific moments to test whether the structure of
reasoning is sound. The difference is between doubt as a temperament and
doubt as a method. In public reasoning, this distinction matters because it
separates intellectual honesty from intellectual paralysis. Here, it becomes a
personal practice.
Adversarial self-questioning has a receptive twin. The three questions

probe whether you are wrong inside your current frame: they take your pic-
ture of the situation as given and test the reasoning you are running within
it. A frame can also fail at a different level, when the picture itself no longer
fits what is in front of you, and no question asked inside the picture will
catch that. The discipline that catches it is wonder: the refusal to file an un-
familiar thing under the nearest familiar category just to end the discomfort
of not knowing. Chapter 3 called this staying close enough to the frame-
breaking evidence to let it work. Wonder is that discipline maintained as
a daily practice, and compression attacks it directly, because the narrowed
state feels like clarity and the unfamiliar registers as a distraction instead of
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a signal. Treated as a discipline rather than a mood, wonder keeps internal
models honest against a staleness that no amount of questioning inside the
frame can detect.

Deliberate Friction: Slowing Down on Purpose

Modern systems are optimized for speed. User interfaces are designed to
reduce friction. Decision architectures are built to accelerate throughput.
The assumption is that friction is always a cost, that speed is always a benefit,
and that any obstacle between intention and execution is an inefficiency to
be eliminated. This assumption is catastrophically wrong in domainswhere
the cost of error exceeds the cost of delay.
Atul Gawande’s work on surgical checklists demonstrated something

that should have been obvious but was culturally heretical in operating
rooms governed by surgeon authority: a checklist read aloud in a few brief
pauses, the main one just before cutting, to confirm the patient, the proce-
dure, the side, the allergies, the antibiotics, nearly halved surgical mortality,
from 1.5 percent to 0.8 percent, in the hospitals that adopted it. The
checklist did not add information; it added friction. It forced a moment of
structured attention in an environment that rewarded uninterrupted flow.
This principle can be generalized: deliberate friction is the introduction

of structured pauses, required confirmations, or mandatory delays at deci-
sion points where compression is most likely to produce error. It is the op-
posite of what most organizational design recommends, and it is among the
most effective calibration practices available. The key is that the friction
must be deliberate, rather than general, and designed for specific decision
points where the stakes justify the cost of delay.
Bureaucratic friction, where every decision is slow because the system

is poorly designed, is waste. Its more dangerous relative is friction as a li-
ability shield: the review step that exists so that no one is responsible, the
sign-off chain that diffuses blame rather than adding attention. It looks like
deliberate friction and does the opposite, and the test that separates them
is whether the pause adds attention or subtracts responsibility. Deliberate
friction is surgical. It targets the moments where speed is most dangerous
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and leaves everything else alone. Nuclear launch protocols are the extreme
case. The two-person rule, the authentication codes, the layered confirma-
tion requirements are not inefficiencies; they are deliberate friction designed
so that a launch cannot be carried out by a single compressed mind oper-
ating on pattern recognition and time pressure. In the United States the
president’s authority to order a launch has no such check, and below the
president the entire architecture is built on the premise that no individual’s
judgment, however skilled, should be trusted without structured challenge
at the moment of maximum consequence.
At smaller scales, deliberate friction takes simpler forms: a twenty-four-

hour waiting period before sending a high-stakes email, a requirement that
any termination decision be reviewed by someone who did not initiate it,
a rule that major purchases above a certain threshold require a written jus-
tification, because the act of writing forces the buyer through one cycle of
reflective deliberation, whether or not anyone reads it afterward.
The common objection is that friction slows things down. That is not

an objection. That is the point. The question is whether the slowdown is
worth the improvement in decision quality. In compressed environments,
the answer is almost always yes, precisely because the environment has al-
ready removed every other mechanism for ensuring that decisions are made
with adequate reflection.

There is a deeper principle at work. Deliberate friction is a form of insti-
tutional humility. It encodes the recognition that the people making deci-
sions inside the system are subject to the same compression forces the system
creates, and that their judgment therefore cannot be taken at face value in
the moments when it matters most. Competence operates within condi-
tions, and conditions can degrade competence without the competent per-
son noticing.

Protecting the Garden: Environmental Design for
Calibration

The metaphor is useful: trying to maintain honest judgment inside a
compression regime is like maintaining a garden inside a wind tunnel.
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The practices described above, pre-commitment, debrief loops, adversarial
self-questioning, deliberate friction, are the stakes and shelters that protect
the garden. The most effective strategy, though, is to change the conditions
of the wind.
Environmental design for calibration means restructuring the spaces

where decisions are made so that the default conditions support good
judgment rather than undermining it. The idea is not utopian; it is already
practiced in domains where the cost of judgment failure is measured in
lives.
Aviation’s Crew Resource Management program restructured the cock-

pit environment by flattening authority gradients during critical phases of
flight, normalizing the act of junior officers challenging senior ones, and es-
tablishing communication protocols that force the verbalization of assump-
tions. The result was not that pilots became better people; it was that the en-
vironmentmade the practices of good judgment easier to execute andharder
to skip.
When nine children’s hospitals adopted a structured handoff protocol,

requiring outgoing and incomingphysicians towalk through a standardized
checklist during shift changes, medical errors fell by nearly a quarter. The
protocol did not improve anyone’s memory or attention, it restructured the
environment so that the critical information transfer happened reliably, in-
dependent of how tired, stressed, or overloaded the individuals were.
The principle extends to any domain where decisions are made under

pressure: meeting structures that require a devil’s advocate role, decision
templates that force the articulation of assumptions before the recommen-
dation, reporting systems that protect the reporter, or feedback loops that
deliver consequence information fast enough to be actionable. The inter-
ventions are architectural.

The contrast with environments thatmerely exhort quality is instructive.
Many organizations claim to value accuracy over speed, careful judgment
over throughput, and truth over comfort. But their architecture tells a dif-
ferent story. Meeting structures punish dissent, reporting systems expose
the reporter, promotion criteria reward visible output and penalize the in-
visible work of catching errors. In these environments, the stated culture



Calibration Practices: StayingWholeWhen theWorld Narrows 145

says slow down, and the architecture says speed up, and the architecture al-
ways wins.

This distinction matters because culture is fragile and architecture
is durable. A culture of openness can be destroyed by one leader who
punishes the messenger. An architecture of openness, a reporting system
with legal protections, a dissent channel that reaches decision-makers inde-
pendent of the chain of command, survives changes in leadership because
it is built into the structure rather than dependent on the temperament of
whoever is currently in charge.

Here is the institutional version of the book’s recurring claim that depth,
the kind of history that has become structure, is built throughmaintenance.
An organization that wants its people to maintain calibration under pres-
sure cannot rely on training them to be better and then placing them back
in the wind tunnel. It must redesign the tunnel.

The Personal Ecology of Calibration

Not every calibrationpractice is institutional. Someare irreduciblypersonal,
and they require an honesty about your own operating conditions that no
organization can mandate.
Sleep deprivation degrades moral reasoning. Research on the neurolog-

ical effects of sleep loss shows that a night or more without sleep, the kind
many professionals treat as a badge of honor, reduces prefrontal cortex func-
tion, impairs the ability to bring emotion and reasoning together in moral
judgments, and amplifies emotional reactivity.
A person operating on five hours of sleep per night for a week is not a

slightly less effective version of their rested self; they are measurably slower
and lapse more often, and three nights of full sleep do not bring them back.
Amind in that state is poorly equipped for exactly the kind of reflective judg-
ment that calibration demands.
Physical exercise, social connection outside the professional context,

time in environments that do not demand performance, are not luxuries to
be sacrificed when the pressure increases; they are maintenance operations
for the system that does the calibrating. Neglecting them under pressure is
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like skipping oil changes during a road trip because you are in a hurry. The
logic is understandable, but the outcome is predictable.
The hardest personal calibration practice is the regular audit of your own

compression signals. Institutions can be read for compression through their
structures: their meeting formats, their reporting incentives, their tolerance
for dissent. But the personal version requires asking yourself the questions
that compression makes hardest to ask: Am I moving faster than my feed-
back loops? Am I substituting confidence for evidence? Am I avoiding con-
versations that would complicate my current plan? Have I stopped asking
what I might be wrong about?

These questions sound simple, but under compression, they become
almost impossible to ask, because compression’s signature achievement is
making the narrowed state feel like clarity.
The person who most needs to slow down is the person who feels most

certain that slowing downwould be awaste of time. The antidote is schedul-
ing, not willpower.
If the self-audit depends on remembering to do it during the moments

when you are least likely to remember, it will not happen. The practicemust
be structural: a weekly calendar block, a daily question prompted by an
alarm, a conversation with a specific person at a specific interval. The form
matters less than the regularity. What matters is that the audit happens in-
dependent of whether you feel like you need it, because the feeling of not
needing it is the strongest signal that you do.

Calibration as Ongoing Maintenance

Every practice in this chapter shares a structural feature: none of them is a
one-time fix.
Pre-commitments need to be revisited as conditions change. Debrief

loops need to be sustained even when the immediate pressure eases.
Adversarial self-questioning atrophies without practice. Deliberate friction
requires ongoing defense against the organizational instinct to optimize it
away. Environmental design needs maintenance, because environments
decay.
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Here lies the chapter’s deepest claim. Depth of character is not a sub-
stance you either have or lack; it is the ongoing work of preserving your ca-
pacity for honest judgment across time, through changing pressures, shift-
ing incentives, and the slow drift of standards that compression produces
when no one is watching. Like physical fitness, it is a practice, maintained
day after day. Calibration is the ethical expression of that process.
Contemplative traditions, monastic disciplines, Stoic practices of

self-examination, and wisdom traditions across cultures have understood
for millennia that moral coherence requires daily maintenance, not merely
good intentions. What the modern research adds is empirical evidence for
why it works, and the precise identification of the forces that make it so easy
to neglect.
The maintenance metaphor is deliberate and it is not flattering. Main-

tenance lacks the drama of crisis response, the satisfaction of the decisive
moment, the narrative appeal of the hero who rises to the occasion. But it
is what keeps the systems running that make the dramatic moments surviv-
able.
The crew ofUnited 232 survived because they had practiced the commu-

nication habits that made coordinated improvisation possible, thousands
of times before the engine failed. Their forty-four minutes of extraordinary
performance rested on years of ordinary maintenance: the daily discipline
of briefing, debriefing, verbalizing, challenging, and confirming that had be-
come so deeply installed that it survived themost extreme compression their
profession could produce.
That is the standard: practices so deeply maintained that they operate

even when the environment is doing everything in its power to override
them.

What Changes

Once these practices take hold, a compressed environment stops being a test
of character andbecomes anoperating condition that calls for specific equip-
ment. Themoralismdrains out. What replaces it is engineering: a clear-eyed
assessment of which conditions support good judgment andwhich degrade
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it, followed by practical action to maintain the former and mitigate the lat-
ter.
You also stop waiting for the crisis. Calibration practices are not

emergency procedures; they are daily maintenance. The person who
installs them only when the pressure arrives has already waited too long.
By then, the compression has already narrowed the range of responses that
feel available, and the practice of installing new practices is itself among the
casualties.
Most importantly, the line between individual and institutional respon-

sibility becomes clearer. The practices in this chapter equip you tomaintain
calibration in environments that are working against you. But they are not
a substitute for institutional reform. A person running the calibration loop
inside a broken system canprotect their own judgment. They cannot, alone,
fix the system. The wind tunnel is real, and shelters help. But the deeper
project is redesigning the tunnel. That deeper project requires a different
set of tools.
Part III has been about acting ethically under uncertainty: significance-

first obligations as the foundation (what we owe a thing because of the role
it occupies, before any verdict on its inner life arrives), the compression dy-
namics that erode them, and the practices that preserve calibration when
the environment is designed against it. Part IV turns to a different question:
what does mature intelligence look like when assessed not across minutes or
months but across years and generations? If calibration is the discipline of
staying whole, constraint is the architecture of remaining whole: the differ-
ence between a practice you run moment to moment and a structure that
holds on its own. What distinguishes durable systems from brilliant but
fragile ones is the capacity for self-limitation. The next chapter makes the
case for constraint as the signature of intelligence that has learned to last.
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Structure

Constraint as the architectural condition for durable
intelligence, and the institutional ladders that carry

capability across time.





cha p t e r 1 1

Constraint as Intelligence

In 1977, Carl Sagan’s team faced a design problem unlike any in human
history. NASA’s Voyager spacecraft would leave the solar system and drift
through interstellar space for hundreds of millions of years. Someone sug-
gested attaching a message. The question became: what do you say to an
intelligence you cannot predict, in a language you cannot share, across a
timescale that dwarfs civilization?
The teamcould have packed the recordwith everything. But Saganmade

a series of decisions thatwere, in retrospect,more revealing than anything on
the record itself. He and his colleagues chose to leave out humanity’s worst:
no images of war, disease, crime, or poverty, and no picture of a nuclear
explosion, which might read as a threat to whoever found it. They chose
greetings in fifty-five languages rather than a comprehensive encyclopedia.
The record carried 115 images and a calibration frame, not thousands. It
included music from Bach and Blind Willie Johnson alongside Beethoven
and Javanese gamelan, a curated selection that communicated range, depth,
and variety through restraint.
Whatmade theGoldenRecord iconicwaswhat it chose to leaveout. The

constraints were an important part of the message. An intelligence capable
of finding and decoding the recordwould learnmore about humanity from
the discipline of its selection than from any single image or sound on it.
This chapter is about that principle, applied far beyond interstellar com-

munication: constraint is not a limitation imposed on intelligence. It is a
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signal of intelligence. And the systems that last—persons, institutions, and
civilizations— are the ones that learn to limit themselves before reality does
it for them.

The Capability Trap

There is a default assumption built into how modern culture evaluates in-
telligence: more capable is better. A system that can do more things, faster,
across more domains, with fewer constraints, is a more intelligent system.
Intelligence is measured by what you can do. The removal of limitations is
progress.
This assumption breaks down predictably and catastrophically the mo-

ment you extend the time horizon. A system evaluated over minutes or
hours looks more intelligent the more it can do. A system evaluated over
years or decades looks more intelligent the more selectively it acts, the more
consistently it holds its boundaries, and the more durably it preserves its co-
herence under changing conditions.
The distinction is between capability on a short time horizon and capa-

bility on a long one. Constraint is what converts the former into the latter.
Long-Term Capital Management was, by every measure of short-

horizon capability, among the most sophisticated financial operations ever
assembled. Its principals included two Nobel laureates in economics, its
models were state of the art, and its returns were extraordinary. And in
1998 its failure threatened the financial system gravely enough to prompt a
Federal Reserve–organized rescue by its creditors, because its capability had
expanded without a corresponding growth in the constraints that would
have limited its exposure to the tail risk that eventually arrived.
LTCM’s models were sophisticated, but they did not include a model

of their own failure conditions. The system optimized for returns without
embedding a constraint that said: there exist conditions we cannot predict,
and our architecture must survive them.
This is the capability trap. The better a system performs in the short

run, the more pressure it faces, both internal and external, to remove the
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constraints that limit its performance. The constraints feel like drag. They
slow the system down, cap its returns, restrict its range.
Removing them produces immediate, measurable gains. The cost of re-

moving them arrives later, often much later, and it arrives all at once.
But constraint, as this book uses the term, differs from limitation. Lim-

itation is imposed from outside; constraint is chosen from within, or, in
institutional settings, deliberately designed and maintained. An individual
who cannot act impulsively because of a neurological condition is limited.
An individual who chooses not to act impulsively because she has installed
pre-commitments, debrief practices, and deliberate friction in her decision-
making is intentionally constrained. The first condition is involuntary; the
second is architectural, reflecting a model of one’s own failure modes and
a decision to build structures that survive them. The choosing happens at
the level of the system that has to last. A leverage limit is a limitation to the
bank and a constraint to the financial system that imposed it, chosen for a
component that would not have chosen it for itself; which of the two you
are looking at depends on which system you are asking to survive.
Chapter 6 defined depth as history that has become structure: a past ab-

sorbed into the way a system now operates, the way an orchestra’s century
of shared history becomes the way it plays. Depth is integrated continuity
across time, and constraint is what makes it possible. Without it, a system
responds to every stimulus with its full capability, adapts to every incentive
without resistance, and drifts toward whatever configuration the immedi-
ate environment rewards. That system may be powerful, but it will not be
deep.
There is a biological version of this principle so fundamental it is easy

to miss. Every living cell constrains its own chemistry. The cell membrane
is an actively maintained boundary that selectively admits some molecules
and excludes others, sustaining an internal environment different from the
external one. Without the membrane, the cell’s contents would reach ther-
modynamic equilibrium with its surroundings.
Equilibrium, in this context, is death. Life is the maintenance of disequi-

librium through active constraint.
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The principle scales. An organism constrains the behavior of its cells
through signaling pathways that prevent unregulated growth. When those
constraints fail, the result is cancer: cells that have lost the capacity for self-
limitation and expand without regard for the system they inhabit. Cancer
is, in a precise sense, capability without constraint. The cells are more ca-
pable than normal cells, in the narrow sense that they reproduce faster and
resist signals to stop. Their capability is exactly the problem. They have op-
timized for one dimension of performance at the expense of the structural
coherence that keeps the organism alive.
This is not ametaphor. It is a structural description that applies with the

same logic to financial systems that grow without leverage limits, to insti-
tutions that expand without governance reform, to technologies that scale
without oversight architecture, and, as Part V will argue, to artificial intelli-
gence systems that increase capability without developing the self-limiting
structures that would make that capability safe.
Thepattern is always the same. Systems that constrain themselves survive

what systems that do not constrain themselves cannot. Constraint is the
mechanism of durability.

Constraint Across Scales: Persons, Institutions,
Systems

The claim that constraint is a signal of intelligence needs to be tested across
the scales where it matters. If it holds only for individuals, it is a maxim
about virtue. If it holds across persons, institutions, and engineered systems,
it is a structural principle, one that the remaining chapters of this book will
apply to the most consequential design problems of the coming century.

Persons. The psychological literature on self-regulation is extensive, but
its central finding can be stated simply: the capacity to inhibit the response
that arrives first and strongest (what the literature calls a prepotent response)
in favor of a more adaptive one predicts how adult lives turn out about as
well as intelligence or social class does. WalterMischel’smarshmallow exper-
iments, whatever their replication controversies, pointed toward a robust
finding that later longitudinal work has confirmed: a study following about
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a thousand children from birth into their thirties found that childhood self-
control predicted adult health, wealth, and freedom from criminal convic-
tion, independent of intelligence and social class. The ability to constrain
present impulse in service of future value is architecturally foundational. In-
dividuals who develop this capacity build different life structures: relation-
ships, careers, and habits that compound over time because the structures
are not constantly disrupted by unregulated response to immediate stimuli.
But self-regulation research has typically framed constraint as willpower,

an internal resource that can be depleted or strengthened. Chapter 10’s ar-
gument, that integrity under pressure is infrastructure rather than character,
complicates this picture. The most durable forms of individual constraint
are structural: pre-commitments that remove the decision from the mo-
ment of temptation, environments designed tomake the constrained choice
the default, and relational agreements that distribute the cost of holding
boundaries. The person who remains coherent over decades has the best-
maintained infrastructure.

Institutions. The Constitution of the United States is a constraint
architecture. It deliberately limits the power of each branch of government
because the framers understood that any concentration of power, however
wise the initial holders, would eventually produce corruption if left
unchecked. The separation of powers is the structural feature that has
allowed the system to absorb the shocks, such as civil war, depression, and
constitutional crises, that would have destroyed a system optimized for
speed of governance.
Compare this with institutions that lack such architecture. The 2008

financial crisis exposed a banking systemwith sophisticatedmodels, innova-
tive instruments, and credentialed people. Whatwasmissingwas constraint:
leverage limits, transparency requirements, separation of risk-taking from
risk-rating, the structures that would have prevented capability from pro-
ducing systemic fragility. Every post-crisis reform was, in effect, the rein-
stallation of constraints that the system had optimized away because they
reduced short-term returns.

Engineered systems. Nuclear power provides perhaps the clearest case.
A nuclear reactor is an extraordinarily powerful system whose entire design
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philosophy is constraint. Every element of the architecture, from control
rods to exclusion zones, exists to ensure that the system’s capability does
not exceed its capacity for self-limitation. A reactor without constraints is
a meltdown. The engineering that makes nuclear power viable is precisely
the engineering that limits what the reaction is allowed to do.
The Three Mile Island incident in 1979 and the Chernobyl disaster in

1986 illustrate the principle from opposite directions. At Three Mile Is-
land, the containment structure, a constraint required of every American
reactor, prevented a partial meltdown from becoming a catastrophic release.
At Chernobyl, the RBMK reactor design lacked a full containment struc-
ture, and the operators deliberately disabled several safety systems during a
test. The capability of the reactor was unchanged; the constraints had been
removed, and the result was the worst nuclear disaster in history.
Across all three scales, personal, institutional, and engineered, the

pattern holds. Capability without constraint produces short-term perfor-
mance and long-term fragility. Constraint without capability produces
stagnation. The systems that last are the ones where capability and
constraint develop together, each growing in proportion to the other.

Constraint as a Maturity Signal

If constraint is architecturally foundational for durable systems, it follows
that we should be able to read the maturity of a system, any system, by ex-
amining the constraints it has chosen and maintained. This is a diagnostic
claim, and it has teeth.
Consider howtrust actuallyworksbetweenpeople. The intuitivepicture

is that trust is a readingof character: you judgewhat kindofperson someone
is underneath, and you extend trust accordingly. The research on trust for-
mation by political scientist Russell Hardin and others suggests something
different: trust tracks perceived constraint. You trust someone because you
believe they have reasons, structural, reputational, and relational, that make
betrayal costly enough that it is unlikely. Trust, on this account, is a bet
on the other person’s constraint architecture, not merely on their moral
essence.
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This reframes how we should evaluate claims of trustworthiness. An
individual who announces their principles but resists any structure of ac-
countability is demonstrating the absence of constraint architecture, what-
ever they intend. An institution that proclaims its values but resists inde-
pendent oversight is signaling the same deficit. The words may be sincere,
but sincerity without structure is aspiration. This is fine as a starting point
but dangerous as a stopping point.
Thematurity signal runs in both directions. The presence of self-chosen

constraint signals maturity. The active removal of existing constraints sig-
nals something worth investigating. When a leader consolidates power by
eliminating checks, when a company lobbies to remove regulatory oversight,
when a financial institution argues that leverage limits are unnecessary be-
cause its models are sophisticated enough to manage risk internally, these
are signs that capability is outrunning the constraint architecture thatwould
keep it durable.
This diagnostic applies with particular force to the AI systems that Part

Vwill examine. When anAI company argues that external regulationwould
slow innovation, the argument maps precisely onto the capability trap: the
constraint feels like drag, the short-term performance gains from removing
it are real, and the long-term cost is deferred. The question this chapter
trains you to ask is: what is the constraint architecture of this system, and is
it growing in proportion to the system’s capability?
If the answer is no, you arewatching a system that is becomingmore pow-

erful and more fragile at the same time. The performance may be dazzling,
but the trajectory is unsustainable.

The Paradox of Earned Restraint

There is a counterargument that deserves serious treatment, because it is not
wrong. Excessive constraint can be pathological. Organizations that are all
governance and no execution stagnate. Individuals who are all caution and
no risk accomplish nothing. Regulatory regimes that constrain too tightly
strangle the activity they are meant to protect. The history of failed institu-
tions includes both those that lacked constraints and those that were so con-
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strained they could not adapt. So constraints do sometimes need removing,
and the test for when is whether the failure the constraint guarded against
has become impossible, or merely unrecent. The authority Boeing gave its
engineers, in the case below, guarded against a hazard that had not gone any-
where; it had only not happened lately.

The resolution is developmental rather than a fixed ratio of capability
to constraint that can be calculated in advance. Every system carries a gap
between what it could do and what it permits itself to do. Capability ex-
tends the could-do side of that gap; constraint holds the permits-itself side
in place. So constraint should grow with capability. It has to, because con-
straint answers to the reach of what a system can do, and capability is what
extends that reach. A fixed limit would bind a modest system too tightly
and a powerful one not nearly enough; only constraint that grows with ca-
pability keeps the gap from widening as the system becomes more able.
Think of how expertise develops in any demanding domain. The

novice pilot follows checklists rigidly because she lacks the judgment to
improvise safely. The experienced pilot internalizes the principles behind
the checklists and can adapt to situations the checklists do not cover.
But, and this is the critical point, the experienced pilot does not abandon
checklists. She adds layers of constraint as her capability grows. She
develops personal minimums for weather conditions that are stricter than
the regulatory minimums. She imposes limits on herself that the system
does not require, because her experience has taught her where the system’s
limits are insufficient.
This is earned restraint. It is the restraint of the expert who imposes rules

because she does know better, because she has seen what happens when ca-
pability outruns constraint, and because she has decided that the cost of re-
straint is less than the cost of finding out where the edge is.
The distinction between imposed restraint and earned restraint maps

onto a claim that has been building across the book. Depth and capability
are separate axes. A system can be enormously capable without being deep.
Earned restraint is what depth looks like from the outside. The history

that has become structure is internal, invisible to an observer; what the ob-
server can see is what a capable system reliably declines to do. When you see
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a system that is highly capable and highly constrained, you are seeing a sys-
tem that has developed the internal structure to sustain its own capability
over time.
When you see a system that is highly capable andminimally constrained,

you are seeing something else entirely: a system optimized for performance
on a time horizon that may be shorter than the consequences of its actions.

What Constraint Removal Looks Like: Boeing and
the 737 MAX

The Boeing 737 MAX disasters of 2018 and 2019 are commonly told as a
software-failure story. The deeper story iswhat happenswhen amature con-
straint architecture is systematically dismantled under competitive pressure.
For decades, Boeing’s engineering culture was organized around a princi-

ple that functioned as a constraint: on design decisions that affected safety,
the engineers’ judgment carried the decisiveweight. The company’s compet-
itive advantagewas its reputation for building aircraft that did not fall out of
the sky. That reputation was a form of accumulated depth, built over gen-
erations of engineering discipline, reinforced by the institutional memory
of what cutting corners cost, and it was protected by structures that delib-
erately slowed the pace of development to ensure that safety considerations
were not optimized away.

The 1997 merger withMcDonnell Douglas shifted the constraint archi-
tecture. Over the following two decades, Boeing’s leadership increasingly
prioritized financial performance, shareholder returns, and competitive po-
sitioning against Airbus. The change was incremental, a series of small deci-
sions, each defensible in isolation, that collectively dismantled the structures
protecting engineering judgment frommarket pressure.
Work was outsourced. Oversight was thinned. The internal culture

shifted from one where an engineer who stopped a production line over a
safety concern was respected to one where such a stoppage was treated as a
cost center. Boeing’s regulatory relationship with the FAA evolved toward
a model of delegated inspection, where the company increasingly certified



160 the calibration problem

its own compliance, the regulatory equivalent of removing an external
constraint and replacing it with self-reporting.
The MCAS software system that caused both crashes was itself a symp-

tom of a deeper constraint failure. Boeing needed the 737 MAX to fly like
the older 737 models to avoid requiring pilots to undergo expensive simu-
lator training, which would have eroded the plane’s competitive advantage
against theAirbusA320neo. Rather than redesign the aircraftwith the aero-
dynamic changes its new engines required, the company installed a software
system that compensated for the handling differences. The constraint that
should have governed the decision— if the airframe requires a fundamental
redesign to fly safely, redesign the airframe — was overridden by the com-
petitive constraint: the plane must reach market quickly, and it must not
require additional pilot training.
Three hundred and forty-six people died. The immediate cause was a

software system that pushed the nose down based on a single sensor reading,
a systemBoeing had left out of the pilots’manuals. The structural causewas
a mature organization that had systematically removed the constraints pro-
tecting its own depth, the engineering culture, the independent oversight,
and the willingness to accept slower timelines in exchange for more durable
outcomes, because those constraints reduced short-term competitive perfor-
mance.
Boeing’s capability never diminished. Its constraint architecture did.

The result was precisely what this chapter predicts: impressive short-term
performance followed by catastrophic failure that the system’s ownmetrics
could not detect, because the metrics were measuring capability, not the
health of the constraints that made capability safe.

Constraint and the Map of Mind

Boeing’s story illustrates the principle at institutional scale. But the frame-
work developed in Chapter 4, the Three Axes of Mind, gives this principle
formal structure: constraint is what the Depth axis looks like in practice.
Horizontal capability is what a system can do: the range of its outputs,

the speed of its processing, and the scope of its coordination. In the vocabu-
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lary ofChapter 4, it isAvailability, togetherwith the Integration that lets a re-
sponse cohere in themoment. Availability is howwidely informationmoves
and can be used across a system; Integration is whether the system’s internal
states converge into one unified response, a single vantage point rather than
parallel streams. Vertical depth is how durably a system can maintain co-
herent structure across time, absorbing cost, preserving values, and revising
models without losing its organizing identity. That is depth as Chapter 6
defined it: history that has become structure.
A system high on horizontal capability and low on vertical depth is pre-

cisely a system with extensive capability and minimal constraint. It can do
many things. It cannot reliably sustain any one commitment across chang-
ing conditions. Its impressive performance in any given moment does not
predict its performance across the time horizonwhere consistency, trustwor-
thiness, and durability matter.
Measured by horizontal capability alone, constraint looks like a defi-

ciency. Measured across the full coordinate system, it is visible as what it is:
the mechanism by which horizontal capability converts into vertical depth.
The practical consequence is a shift inwhatwe admire. A culture trained

to evaluate intelligence by capability alone will admire the fastest, the most
productive, the most versatile system, the one that does the most with the
fewest restrictions. A culture trained to evaluate intelligence across all three
axes will ask a different question: what structures does this systemmaintain
that protect its coherence over time? What does it choose not to do, and
what does that choice reveal about its architecture?

For current AI systems, vertical depth — the capacity for self-limiting
structure, for coherent commitments across contexts, and for choosing not
to optimize when optimization would compromise durability — remains
the openquestion. The framework developed in this chapter shifts the ques-
tion from how capable a system is to whether its constraint architecture
matches its capability.





cha p t e r 1 2

The LadderWe Inherit

In 1969, a Saturn V rocket carried three human beings to the moon, two of
whom walked on its surface. For more than half a century it remained the
most powerful rocket ever to fly successfully. Forty years later, the United
States could not readily rebuild one, not for want of heavy-lift capacity but
because the specific knowledge and supply base that produced it had dis-
persed.
The blueprints still existed, the physics had not changed, and the met-

allurgy was well understood. What had disappeared was something harder
to name: the mesh of tacit knowledge, institutional habit, supplier relation-
ships, manufacturing intuition, and cross-disciplinary judgment that had al-
lowed several hundred thousand people to collaborate on a program whose
tolerances were tighter than anything the world had previously attempted.
The technicians who carried the undocumented steps in their heads had re-
tired or died. Many of the companies that made the smaller parts had gone
out of business. The institutional memory that told a program manager
when a test anomaly was a real problem versus an artifact of measurement
had been scattered across a generation of career changes, budget cuts, and
reorganizations.
TheSaturnVdisappearedbecause the structure thatmade it possiblewas

never a thing but a process, an ongoing act of maintenance that no one had
authorized anyone to continue once the immediate goal had been accom-
plished. Heavy lift did come back, decades later, and the way it came back is

163
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the rest of the lesson: not by restoring the old structure but by building new
ones, among them a new company with a new supply base, at generational
cost. Ladders are not repaired from blueprints. They are rebuilt, and what
gets rebuilt is a different ladder.
This chapter is about that structure. It is about what this book calls lad-

ders: the accumulated architectures of tools, training, norms, and shared
memory that allow groups to build capacity far larger than any individual
mind. Ladders are how civilizations convert individual insight into collec-
tive capability. They are also, as the Saturn V demonstrates, how civiliza-
tions lose capability they once had: through the quiet failure to maintain
the structures that made the capability possible.
The previous chapter argued that constraint is the mechanism by which

capability becomes durable. This chapter asks the prior question: where
does capability come from in the first place? The answer is inheritance.
Nearly every form of competence that matters in the modern world
depends on structures that were built by people who are no longer in the
room, maintained by people who may not fully understand them, and
transmitted through processes that are rarely visible until they break.
Ladders are the unit of analysis for this chapter. Once you see them, you

begin to ask different questions about progress, decline, and the strange phe-
nomenon of civilizations that grow more powerful and more fragile at the
same time.

What a Ladder Is

A ladder, as this book uses the term, is an accumulated structure that allows
a group to operate at a level of competence that no individual in the group
could reach alone, and that no individual could reconstruct from scratch
within a single lifetime.

The definition has four components, each of which does work.
A ladder accumulates. It is built over time, across multiple contribu-

tors, through iteration, assembled through trial, error, revision, and the slow
deposit of solutions to problems that were encountered, survived, and en-
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coded. The knowledge in a ladder is often older than anyone currently using
it.
A ladder has structure. Its components depend on each other. A sur-

gical residency is a sequenced architecture of graduated responsibility, su-
pervised practice, institutional memory about failure modes, and cultural
norms about when to ask for help. Remove any layer and the whole system
degrades in ways that are not proportional to what was removed.
Ladders are fundamentally collective. A single brilliant surgeon cannot

perform modern cardiac surgery without the ladder beneath her: the anes-
thesiologist whose training rests on a century of pharmacological develop-
ment, the perfusionist managing the heart-lung bypass machine whose en-
gineering descends from decades of biomedical iteration, the scrub nurse
whose procedural discipline was transmitted through institutional training,
the sterile field protocols that encode hard-won lessons from the germ the-
ory of disease. The surgeon’s individual brilliance is the visible tip of an
enormous inherited structure.
That it cannot be reconstructed from scratch within a single lifetime is

themost important component. It iswhatmakes ladders bothpowerful and
fragile. The knowledge embedded in a modern semiconductor fabrication
facility, the tacit understanding of how to maintain a democratic judiciary,
the institutional habits that allow a research university to function: none of
these could be rebuilt by a single generation starting fromnothing. They are
the product of compounding across lifetimes, and their existence depends
on continuous transmission.
A ladder, then, is a structural description of how competence actually

accumulates in theworld. And themost important feature of ladders is that
they are invisible to the people standing on them.

The Invisibility Problem

There is a persistent bias in how humans explain achievement. We attribute
competence to the visible agent and overlook the structure that made the
agent’s competence possible. The entrepreneur built the company. The
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general won the war. The narrative is always individual, always present-
tense, and almost always incomplete.
The bias is a structural feature of how inherited capability works. The

better a ladder functions, the less visible it becomes to those who use it. A
well-maintained road network does not announce itself to every driver. A
functional legal system does not remind every business owner of the cen-
turies of precedent, institutional development, and professional formation
that make contract enforcement routine. The invisibility is a sign of success.
But it also produces a dangerous illusion: the people standing on the ladder
come to believe they are standing on the ground.
This illusion has consequences. When a society’s ladders are function-

ing well, it begins to attribute its competence to inherent qualities of its
members (their intelligence, their work ethic, their values) rather than to the
structures those members inherited. The attribution feels natural because
the structures are invisible. It also makes the structures harder to defend,
because defending something invisible requires arguing for the importance
of something most people have never noticed.
The illusion operates at the individual level with equal force. Aphysician

trained at a top residency program may attribute her clinical judgment to
personal talent and hardwork. Both are real. Neither is sufficient. Her judg-
ment was shaped by a training architecture that took centuries to develop,
from Flexner’s 1910 reform of medical education, through the evolution
of evidence-based medicine, to the specific institutional culture of her pro-
gram, including which attending physicians she worked under, what kinds
of cases she encountered inwhat sequence, andwhat norms governedwhen
errors were discussed openly versus concealed.
Strip away the ladder and the talent remains. The clinical judgment does

not.
William Halsted, the Johns Hopkins surgeon who essentially invented

the modern surgical residency in the 1890s, understood something that
most celebrations of surgical genius overlook: the difference between a
gifted surgeon and a reliably excellent surgical program is the difference
between a person and a ladder. The person can be brilliant. The ladder
can produce brilliance at scale, repeatedly, across generations, even after the
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original genius has gone. Halsted’s actual innovation was a transmission
structure.
The invisibility problem creates a specific failure mode that recurs across

domains. When ladders are functioning, people credit individuals. When
ladders start to fail, people blame individuals. In both cases, the ladder itself
remains invisible, which means the actual cause of competence, or its loss,
goes undiagnosed.

How Ladders Break

Ladders erode. They rarely collapse in ways that draw attention. The ero-
sion is gradual, and it produces denial long before it produces failure.
The typical sequence runs as follows. A functioning ladder produces

competence. The competence generates success. The success creates pres-
sure to optimize, to do more with less, to move faster, to reduce overhead.
The components of the ladder that look like overhead (trainingprograms, re-
dundant checks, mentorship structures, and institutional memory) are the
first to be cut, because they are the hardest to connect to measurable out-
put. The cuts produce short-term gains. The gains reinforce the belief that
the cuts were wise. By the time the degradation shows up in actual failures,
the connection between the cuts and the failures is obscured by time, com-
plexity, and the organizational incentive to blame individuals rather than
structures.
This is the ladder’s version of the capability trap, the pattern Chapter 11

named: the better a system performs in the short run, the more pressure it
faces to remove the constraints that limit its performance. Constraints are
cut because they look like friction. Ladder rungs are cut because they look
like overhead. In both cases, the thing being removed is the thing that made
the system durable, and the removal produces immediate gains that make
the decision look correct.
An optimizer will object here, and the objection is correct as far as it goes.

Not everything that looks like overhead is load-bearing. Some structure has
outlived its purpose: the approval step that once caught a real failure mode
and now only slows the work, the training module that teaches a tool no
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oneuses, and the committee that reviews decisions the organization stopped
making years ago. Maintaining a ladder is not free, and a structure preserved
past its usefulness is its own kind of decay. Healthy systems shed structure
on purpose, and the discipline of cuttingwhat no longer earns its keep is not
a failure of stewardship but a form of it. A thesis that treated all structure-
shedding as fragility would be defending waste. So the claim has to be nar-
rower than the budget-cutter’s caricature of it allows. A load-bearing rung
earns its keep by deferring cost: it holds off a failure that would otherwise
arrive, and a failure that never arrives leaves no record of having been pre-
vented. Deferred cost therefore looks, from the outside, exactly like cost that
was never there. The danger is not that ladders get cut but that load-bearing
rungs look exactly like the obsolete ones at the moment of the cut, and that
the cut happens before anyone has done the work of telling the two apart.
The work is the test Chapter 11 gave for constraints, applied rung by rung:
a rung can go when the failure it defers has become impossible, not merely
unrecent. The optimizerwhohas actually distinguished the dead rung from
the deferred-cost rung is doing maintenance by another name. The pattern
this chapter describes is the optimizer who never makes the distinction, be-
cause the structure that would let him make it is the first thing the pressure
removes.
Consider the erosion of airline safety culture at the level of institutional

transmission rather than at the level of single disasters. For decades after
the introduction of Crew Resource Management in the 1980s (the train-
ing discipline that taught flight crews to communicate, cross-check, and
challenge one another regardless of rank), commercial aviation assembled
one of the most effective ladders in the history of high-stakes operations. It
was built on redundant communication protocols, standardized checklists,
a no-blame reporting culture that allowed pilots to report errors without
career consequences, mandatory rest requirements, and a training architec-
ture that emphasized judgment under ambiguity, not just procedural com-
pliance.
Each of those components was expensive. Each produced nomeasurable

output of its own. Each was, in the language of optimization, overhead.
And over the past two decades, some have come under pressure. The sur-
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rounding system has frayed in step: air traffic control has run chronically
understaffed, controllers logging mandatory overtime as a rash of runway
near-collisions drew federal scrutiny. None of these changes, taken individ-
ually, constitute a crisis. Taken together, they represent the slow erosion of
a ladder whose effectiveness depended on the interaction of all its compo-
nents.
The pattern extends far beyond aviation. It is visible wherever accumu-

lated competence is subjected to optimization pressure that does not under-
stand the structure it is optimizing.
In American journalism, the ladder that produced reliable investigative

reporting has been eroding under economic pressure for twenty years. Re-
porters were replaced by generalists or algorithms, editors were laid off, and
the institutional standards survive as written policies but lack the human in-
frastructure to enforce them. The information still flows. Its reliability has
degraded in ways that are invisible to consumers but legible to anyone who
understands what the ladder looked like when it was intact.
In higher education, the ladder that produced sustained scholarly

judgment has been hollowed out by adjunctification (the replacement of
career faculty with short-contract teaching labor), metric-driven evaluation
of research output, and the chronic underfunding of the slow institutional
processes that quality depends on. The tenure-track positions that let
researchers pursue long-horizon questions, the departmental cultures that
transmitted methodological standards through apprenticeship, the peer
review depth that allowed frontier evaluation: all of these are thinning.
In each case, the output continues. What has changed is the depth of the

structure beneath it, and the change is nearly invisible to anyone not looking
at the ladder itself.

The Rung Dependency Problem

Ladders have an architectural property that makes their erosion particularly
dangerous: rung dependency. The upper rungs of a ladder depend on the
lower ones in ways that are often non-obvious, and removing a lower rung
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can make an upper rung unreachable even though both existed simultane-
ously for decades.
The semiconductor industry provides the clearest contemporary exam-

ple. The ability tomanufacture amodernmicroprocessor depends on a sup-
ply chain of staggering depth. The lithography machines that print transis-
tor patterns onto silicon are built by a singleDutch company, ASML,whose
extreme ultraviolet lithography systems are themselves assembled from com-
ponents sourced from dozens of countries, incorporating optics built by
the German firm Carl Zeiss over some three decades of development, light
sources that represent the edge of plasma physics, and metrology systems
that measure features smaller than the wavelength of visible light.
No single company, and arguably no single nation, could reconstruct this

ladder from scratch.
The capability exists only because each rungwas built on the onebeneath

it, over decades, through incremental advances that compounded. An inter-
ruption at any point in the chain does not produce a proportional reduction
in output; it can produce total loss of capability at every point above the in-
terruption.
This is rung dependency: the property by which complex ladders be-

come fragile in ways that are not proportional to the scale of the disruption.
Lose one supplier of a critical chemical used in photoresist, and fabrication
can stop. Lose the institutional knowledge of how to train the technicians
whomaintain the lithographymachines, and themachines become artifacts
rather than tools. The ladder does not degrade gracefully; it develops cliff
edges, points below which the entire structure above becomes unreachable.
Rung dependency explains why civilizational decline can be so much

faster than civilizational ascent. Building a ladder takes generations because
each rung must be stabilized before the next can be added. Losing one does
not run on the same clock. When a critical lower rung disappears, the en-
tire structure above it becomes unsustainable, and a ladder that took gener-
ations to assemble can be lost in a single one. The knowledge vanishes in a
retirement, a budget cut, a reorganization that does not understand what it
is reorganizing.
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The Roman Empire’s road network is perhaps the most vivid historical
example. At its peak, the network comprised over fifty thousand miles of
engineered roads, a ladder of infrastructure, logistics, administrative knowl-
edge, and maintenance practices that connected the empire and enabled its
military, commercial, and cultural coherence. The roads themselves were
durable; the maintenance ladder was not. As the empire’s administrative
capacity contracted, the knowledge of how to survey, grade, drain, and sur-
face roads was lost gradually, rung by rung. In the centuries that followed,
Europe possessed thousands of miles of slowly deteriorating roads and no
capacity to build new ones to the same standard. The stones remained; the
ladder that had laid them did not.
On the standard telling, it tookmore than a thousand years for European

road-building to recover the capabilities that Rome had assembled and then
lost. The materials never disappeared; the ladder did.

Scaling Power Versus Scaling Structure

The previous chapter’s distinction between capability and constraint maps
onto a distinction that ladders make precise: the difference between scaling
power and scaling stabilizing structure.
Scaling power means increasing what a system can do: its output, its

reach, its speed, its range of application. Scaling structure means increasing
the system’s capacity to maintain coherence, transmit knowledge, detect er-
rors, and preserve its own integrity as it grows.
These two forms of scaling can proceed at very different rates, and the

gap between them is one of the most reliable predictors of systemic fragility.
When power scales faster than structure, you getwhat looks like progress

but functions as accumulating risk. The system becomes more impressive
and less stable simultaneously.
Financial crises follow this pattern: in the run-up to 2008, the complex-

ity of instruments scaled far beyond the regulatory structures designed to
govern them. Colonial empires followed it, projecting military force across
oceanswhile the administrative and logistical ladders needed to governwhat
they conquered withered. Technology companies follow it now, scaling
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users by the hundreds of millions while the teams responsible for keeping
those users safe are among the first cut when budgets tighten.
When structure scales faster than power, or at least keeps pace with it,

you get something less dramatic but more durable. The system grows more
slowly, but what it builds tends to last.
Switzerlandhas not conquered theworld, but its institutional ladders (its

vocational training system, its direct democratic processes, and its federalist
governance) have been maintained and refined over centuries. The result is
a system of remarkable resilience.
This distinction applies directly to how we should evaluate the current

moment in technological development. Artificial intelligence is scaling
power at a rate that dwarfs any previous technology. The question this
framework forces is whether the ladders are scaling at a remotely compara-
ble rate: the training programs, the governance structures, the institutional
knowledge about failure modes, and the norms of responsible deployment.
The evidence so far says they are not. The people working on safety and

governance are a fraction of the people working on capability, and the sci-
ence of evaluating these systems is a few years old and measuring systems
a few months old. AI capability is climbing the exponential portion of its
curve. The ladders that would make that capability trustworthy and cor-
rectable are being assembled ad hoc and underfunded. That gap between
the scaling of power and the scaling of structure is the gap this chapter trains
you to see.

The Maintenance Problem

Ladders require maintenance. This sounds obvious enough to be trivial. It
is, in practice, one of the least understood and most neglected features of
how civilizations sustain themselves.
The reason is structural. Maintenance is invisible work that prevents in-

visible failure. Building a ladder produces a visible result. Maintaining one
produces the absence of deterioration, which is not a result that anyone cel-
ebrates, funds, or even notices until it stops.



The LadderWe Inherit 173

The historian David Edgerton argued in his work on the history of tech-
nology that maintenance and repair are the most widespread forms of tech-
nical expertise, and that most engineers are concerned with keeping exist-
ing systems running and repairing what has broken. Yet nearly all cultural
prestige, funding priority, and institutional attention flows toward the new.
The result is a systematic underinvestment in the structures that make the
new possible.
The bias shows up in language. We celebrate builders and founders,

but we have no cultural vocabulary for the people who maintain ladders:
the teachers who transmit institutional knowledge, the middle managers
who preserve organizational culture through leadership transitions, the
technicians who keep infrastructure functional, and the editors who
maintain journalistic standards. These roles are the load-bearing rungs
of their respective ladders. They are also the first roles eliminated when
optimization pressure arrives.
The maintenance problem connects directly to the compression diagno-

sis from Part III. Compression, in Chapter 9’s terms, is what environments
produce when tempo, incentives, metrics, and hierarchy run faster than the
feedback that would correct a judgment: bad judgment as a system output,
requiring no bad actors. Maintenance is long-horizon work: the failure it
prevents lies years downstreamof the effort. Its value showsuponly in coun-
terfactuals: the disaster that did not happen, the capability that did not de-
grade, the knowledge that was not lost. Work whose value is counterfactual
loses every competition for resources under compression, because the alter-
native, building something new and visible, always offers a clearer return.
This is why societies in the grip of compression tend to build more and

maintain less. They produce impressive new capabilities while the ladders
beneath those capabilities quietly thin. The trajectory feels like progress be-
cause the new things are visible and the erosion is not. The trajectory is, in
structural terms, the accumulation of fragility.
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Ladders and the Three Axes

The framework from Chapter 4 provides the coordinates for locating lad-
ders on the map of mind. Depth, on that map, is history that has become
structure, the measure of howmuch a system’s past has been absorbed into
what it now is rather thanmerely stored as records. A ladder is, in structural
terms, that same axis extendedbeyond the boundary of a single agent: depth
at the scale of a group.
An individual’s depth is limited by a single lifespan, a singlememory, and

a single set of experiences. A ladder extends that depth across generations.
The surgeon’s clinical judgment hasmore depth than any single career could
produce because it rests on a training structure that compresses a century of
accumulated insight into a decade of supervised practice. The institution’s
governance capacity hasmore depth than any single administrator’swisdom
because it rests on constitutional structures, legal precedent, and administra-
tive norms that encode the lessons of generations.
Ladders are how depth scales. They are the mechanism by which the

hard-won insights of individuals become the inherited competence of
groups. And this is precisely why their erosion matters so much: when a
ladder degrades, the loss is of depth, which took longer to accumulate than
any living participant realizes.
The framework also revealswhy ladder loss is so poorly understood. Eval-

uated on availability alone, what a system can do right now, ladder erosion is
invisible until themoment of failure. The surgeon trained in a degraded resi-
dency programcan still performprocedures; the journalistworkingwithout
editorial infrastructure can still publish. The availability looks intact. The
depth has decreased, and the decrease shows up when novel challenges de-
mand judgment rather than procedure.
This is the deeper reason why ladder maintenance matters. It preserves

depth: the accumulated capacity for good judgment under conditions that
cannot be fully anticipated.
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What Ladders Reveal About Progress

If ladders are the unit of analysis, the commonnarrative of progress requires
revision.
The standard story runs roughly as follows: humanity advances through

discovery and innovation. Each generation stands on the shoulders of gi-
ants, adding its own contributions to the sum of human knowledge. The
direction is upward. The pace may vary, but the trajectory is clear.
Ladders complicate this story in a specific way. They reveal that progress

is not simply additive. It is maintained. An additive model of progress as-
sumes that once a capability is achieved, it persists. A maintenance model
of progress recognizes that every capability depends on structures that must
be actively sustained, and that the failure to sustain them produces loss that
can outpace gain.
What is still loosely called the Dark Ages was, at this level of resolution,

a period in which ladders broke. The Roman engineering knowledge, the
administrative capacity, the trade networks, the literacy infrastructure, and
the institutional memory of how to govern diverse populations across large
territories: all of these were ladders, and all of them eroded when the main-
tenance structures that supported them could no longer function.
The people were the same. The ladders beneath them were not.
A ladder-based view of progress asks different questions than a discovery-

based view. Where a discovery-based view asks what new things have we
built, a ladder-based view asks what are we maintaining, and how deep are
the structures that allow us to do what we do. It measures progress by the
health of the oldest load-bearing structures.
The reframing is diagnostic. It allows you to distinguish between two so-

cieties that look identical on the surface: one that is building new capability
on top of well-maintained ladders, and one that is building new capability
while the ladders beneath it thin. Both produce impressive results in the
present. Only one is building a future that can bear its own weight.
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What Changes

Competence turns out to be a property of structures more than of individ-
uals. Impressive capability anywhere now invites a different question: what
ladder does it stand on, who built it, who maintains it, and is it being sus-
tained or quietly consumed?
You begin to notice the gap between scaling power and scaling structure,

and you recognize that gap as the signature of accumulating fragility in the
specificdomainswhere you live andwork. Youbegin to treat thepeoplewho
maintain ladders (the teachers, the trainers, the editors, and the institutional
stewards) as the load-bearing infrastructure of every capability you value.
It also explains why progress sometimes accelerates into fragility. The ac-

celeration is the predictable consequence of building new capability on top
of ladders that are thinning under optimization pressure. Both the progress
and the fragility are real, and both are descriptions of the same structural
dynamic, seen from different time horizons.
The question that follows, and that the next chapter will take up, is what

todo about it. If ladders are the infrastructure of durable capability, then the
design of ladders, how they are built and maintained and how they survive
contact with pressure and human limitation, becomes a practical problem
of the first importance. Seeing the ladders is the beginning. The question is
whether we can build ones that hold.
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Building Ladders That Hold

In the early 1950s, Toyota was a struggling automaker, its annual output
a rounding error beside Detroit’s millions. Its factories were disorganized,
its quality was poor, and its workforce was demoralized after a bitter strike.
Its executives studied American manufacturing (Eiji Toyoda toured Ford’s
River Rouge plant in 1950), but the sharper lesson came to a young engi-
neer named Taiichi Ohno from an unlikely place: the American supermar-
ket, where shelves were replenished only as customers emptied them. He
came away with a conviction that puzzled his colleagues. He believed Toy-
ota’s disadvantage was also its opportunity. Because the company could not
afford the massive inventories and buffer stocks that Americanmanufactur-
ers used to absorb errors, it would have to build something different: a pro-
duction system in which errors surfaced immediately, feedback traveled fast,
and every worker on the line had the authority and the obligation to stop
production when something went wrong.
The systemOhno built over the following decades became known as the

Toyota Production System. Its most visible feature was the andon cord, a
rope running alongside the assembly line that any worker could pull to halt
production. Pull the cord, and a team leader came at once; if the problem
could not be fixed in the moment, the line stopped. A team would gather.
The problem would be diagnosed, traced to its root cause, and fixed before
production resumed. The practice was expensive in the short term. Every
cord pull cost money in halted output. But the practice was doing some-

177



178 the calibration problem

thing that the cost accounting could not easily capture: it was building a
ladder.
The andon cord created a feedback architecture. Itmade errors visible be-

fore they compounded. It distributed diagnostic authority across the work-
force rather than concentrating it inmanagement. It created an institutional
norm inwhich stopping to fix a problemwas valuedmore highly thanmain-
taining the appearance of smooth production. And it accumulated knowl-
edge: the problems the cord surfacedwere traced to their causes and fixed so
that they would not happen again, and each fix entered the system’s shared
memory. Over years and decades, those accumulated adjustments produced
a manufacturing operation whose quality and efficiency became the bench-
mark for the global automotive industry.
The previous chapter introduced ladders: the accumulated structures

of training, norms, and institutional memory that let a group operate at a
level of competence no individual member could reach alone, and that no
member could rebuild from scratch within a lifetime. It showed how lad-
ders erode and why their invisibility makes them hard to defend. It left the
practical question open: how do you build ladders that hold?
Toyota’s production system is one answer. And the principles embedded

in it, though they emerged from manufacturing, apply far beyond the fac-
tory floor. They applywherever a group of peoplemust sustain competence
under pressure across time, which is to say, they apply nearly everywhere
that matters.

The Five Properties of Durable Ladders

If you study ladders that have lasted, across domains as different as aviation
safety, surgical training, constitutional governance, and scientificmethodol-
ogy, a pattern emerges. The durable ones share a set of structural properties.
The pattern is an induction from cases rather than a theorem: it is distilled
from the ladders that held, and it is offered here to be tested against the lad-
ders you know. These properties function as a design vocabulary, a way of
evaluating whether a particular ladder is built to survive or built to impress.



Building Ladders That Hold 179

The five properties are: redundancy, feedback quality, training truthful-
ness, norm enforcement, and the proper placement of automation. Each
does specific structural work, and each has a characteristic failure mode
when it degrades.

Redundancy

Redundancy requires immediate clarificationbecausemodernoptimization
culture treats it as waste.
In the context of ladders, redundancymeans that the critical functions of

the system do not depend on a single point of performance. If one compo-
nent fails, another can absorb the load. If one person leaves, the knowledge
does not leavewith them. If one channel of communication breaks, another
carries the signal.
The Apollo program built redundancy into every system that could

kill the crew. Independent guidance computers in the command and
lunar modules, a separate abort guidance system, backup communication
channels. The engineers understood that in high-stakes environments, the
question is never whether a component will fail. The question is whether
the system can survive the failure. Redundancy is the structural answer.
The same principle applies to institutional ladders, though it is harder to

see and easier to cut. A hospital with only one surgeon who can perform
a particular procedure has a fragile ladder. A newsroom where investiga-
tive expertise lives in a single reporter’s head has a fragile ladder. A research
groupwhere themethodological standards are enforced by one senior scien-
tist’s personal authority has a fragile ladder. In each case, the competence is
real, but it rests on a single point of failure.
Redundancy in ladders means cross-training, overlapping expertise, doc-

umented procedures that can be followedby someone other than the person
whowrote them, and institutional memory that lives in systems rather than
in individual minds. It means accepting that having two people who can do
a job is more valuable than having one person who can do it brilliantly, be-
cause the ladder that survives is the one that can absorb the loss of any single
rung.
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The characteristic failure mode of redundancy loss is brittleness. The
system performs well under normal conditions and catastrophically under
stress, because the stress reveals the single points of failure that normal oper-
ations concealed.
The efficiency-minded engineer has a serious objection here, and the sec-

tion so far has notmet its strongest form. Redundancy is not free. A second
surgeon who rarely operates, a documented procedure no one reads, and a
backup channel that sits idle all carry real and ongoing cost, paid every day
whether or not the failure they guard against ever arrives. Thedisciplinedop-
timizer does not claim that all redundancy is waste. The claim is narrower
and harder to answer, and it has four parts. First, most systems carry re-
dundancy they have never examined. Second, much of that unexamined
redundancy is slack rather than insurance, and the work of cutting it is the
work of telling one from the other. Third, some of what looks like prudent
backup is obsolete caution that calcified into procedure long after the haz-
ard it addressed disappeared. And fourth, there are judgment tasks where a
well-built automated system now outperforms the practitioner it replaced,
so that keeping a human in the loop is not stewardship but sentiment. An
optimizer who presses these four points is not being careless. They are ask-
ing the question the ladder framework should want asked: which of these
rungs is actually bearing load?
That question is the right one, and the chapter’s claim has to be located

precisely against it. The failure mode is not redundancy-cutting. It is
cutting without the capacity to distinguish load-bearing redundancy from
slack, while treating that distinction as though it were free. The optimizer
who has done the diagnostic work, who can show which backup absorbs
which failure and which procedure encodes a hazard still live, has earned
the cut and should make it. The five properties are the apparatus for
earning it, the same test Chapter 11 set for constraints and Chapter 12 for
rungs, now with the instruments to run it. They are how a system tells
insurance fromwaste, a live norm from a calcified one, and a judgment task
ready to automate from one that still needs a person’s interpretation. The
framework does not counsel preserving every rung. It counsels knowing
what each rung holds up before deciding whether the structure can stand
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without it. And the knowing has a price of its own: diagnosis takes time,
records, and people who understand the system well enough to trace what
depends on what. That price belongs in the accounting, because a cut is
only as cheap as the removal plus the work of learning, beforehand, that
the removal is safe.

Feedback Quality

Feedback quality connects most directly to the book’s central concern with
calibration: the practice of statingwhat you believe, how strongly, andwhat
would change your mind. Feedback is how a system finds out it was wrong.

A ladder with poor feedback is a ladder that cannot correct itself. It accu-
mulates errors the way a ship accumulates barnacles: slowly, invisibly, until
the drag becomes unmistakable. By then, the cost of correction is far higher
than the cost of early detection would have been.
Feedback quality has several dimensions. Speed matters: how quickly

does information about errors reach the people who can fix them? Ohno’s
andon cord worked partly because the feedback loop was immediate. The
error, the signal, the diagnosis, and the correction all happened within min-
utes. Compare this to a university department where the feedback on teach-
ing quality arrives once a semester in the formof student evaluations, arrives
again years later when graduates reflect on their education, and arrives in its
most honest form only in the career outcomes of students the department
may never track. The ladder is running almost blind.
Honesty matters at least as much as speed. A feedback system that pun-

ishes bad news will stop receiving bad news long before it stops having bad
news to receive. This is the lesson of every institutional failure where peo-
ple “knew” there was a problem but the information never traveled upward:
theDeepwaterHorizon blowout, the faultyGeneralMotors ignition switch
that engineers knew about for a decade before the company’s top executives
heard of it, the slow-motion collapse of quality at any organization where
middlemanagement learns that the safest careermove is to report goodnum-
bers. The feedback channel existed. Its honesty had been destroyed by in-
centives.
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Resolution matters too. Feedback that says “something went wrong” is
less useful than feedback that says “this specific thingwentwrong at this spe-
cific point in the process for this specific reason.” High-resolution feedback
allows targeted correction; low-resolution feedback produces broad, often
misguided responses that fix the wrong problem or create new ones.
The characteristic failure mode of poor feedback is drift. The system

graduallymoves away from its intended performancewithout anyone notic-
ing, because themechanisms thatwouldhavedetected thedrift havebeende-
graded, defunded, or captured by the people whose performance they were
supposed to evaluate.

Training Truthfulness

Training truthfulness addresses a problem that plagues every ladder that
must transmit competence across generations: the gap between what train-
ing teaches and what the work actually requires.
A truthful training system prepares people for the reality of their work,

including its ambiguity, its failure modes, and the moments when proce-
dure will be insufficient and judgment will be the only resource available.
An untruthful training system prepares people for an idealized version of
their work, one in which procedures always apply, authorities always have
answers, and exceptions are rare rather than routine.
Medical education has grappled with this problem more explicitly than

most fields. The shift from lecture-based instruction to problem-based
learning, the introduction of simulation training, the development of
morbidity and mortality conferences where errors are discussed openly, all
of these represent efforts to close the gap between what training teaches
and what clinical practice demands. The best residency programs expose
trainees to failure under supervision, which is expensive and uncomfortable
and which produces physicians who are better calibrated to their own
limitations.
The military concept of “train as you fight” captures the same principle.

Training that reproduces the conditions of actual operations, including the
confusion, the incomplete information, and the pressure to decide before
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the picture is clear, produces personnel who perform better under stress
than personnel trained in sanitized environments. The training is more ex-
pensive, more difficult to administer, and more likely to surface uncomfort-
able truths about individual and unit performance. That discomfort is the
mechanismbywhich the ladder builds depth, history that has become struc-
ture.
Untruthful training is seductive because it is cheaper, faster, and more

pleasant. It produces trainees who perform well on assessments that mea-
sure what the training taught rather than what the work requires. The gap
between the two can persist for years, invisible in normal operations, catas-
trophic when the situation departs from the script.
The characteristic failuremodeof untruthful training is confidencewith-

out calibration: practitioners who believe they are prepared because their
training told them so, encountering situations their training never acknowl-
edged.

Norm Enforcement

Norm enforcement addresses the most human problem in ladder design.
The rules a system writes down and the rules its members actually follow
are rarely the same set.
Every ladder encodes norms. Some are formal: written procedures, reg-

ulatory requirements, professional standards. Some are informal: expecta-
tions about what constitutes acceptable work, howmuch cutting corners is
tolerated, when it is safe to speak up about a problem and when the social
cost is too high. The formal norms are visible; the informal norms are the
ones that actually govern behavior. And the distance between the two is one
of the most reliable indicators of a ladder’s structural health.
When the formal norms and the informal norms align, the ladder is struc-

turally sound. When they diverge, the ladder is eroding from the inside. An
organization whose written safety procedures say one thing while its actual
practices say another is an organization running on two sets of books. The
written procedures exist for auditors and liability; the actual practices exist
for getting through the day. The gap between them is where accidents live.



184 the calibration problem

Norm enforcement is the set of mechanisms that keep formal and infor-
mal norms in alignment. It includes peer accountability (the willingness of
colleagues to challenge each other when standards slip), institutional con-
sequences (the actual, not merely promised, response when norms are vio-
lated), leadership modeling (whether the people at the top of the hierarchy
follow the same norms they enforce on others), and cultural reinforcement
(the stories an organization tells about what matters, and whether those sto-
ries celebrate compliance or cleverness).
The Japanese concept of hansei, or structured reflection, serves as a norm

enforcement mechanism in the Toyota system. After every project, every
failure, and even every success, teams conduct a formal reflection that asks
what went wrong, what assumptions proved false, and what should change.
The practice enforces the norm that continuous improvement requires con-
tinuous honesty, and it does so through repetition rather than punishment.
The characteristic failure mode of poor norm enforcement is normal-

ization of deviance, a term coined by the sociologist Diane Vaughan in her
study of the Challenger disaster. When small departures from standard
practice go uncorrected, they become the new standard. The boundary
of acceptable behavior shifts incrementally, with each shift making the
next one easier. The formal rules remain on the books; the actual practice
drifts steadily away from them, and the drift is invisible to the people inside
it because each individual step was small and each individual step was
tolerated.

The Proper Placement of Automation

The proper placement of automation inside human judgment is the prop-
erty most relevant to the technological challenges that Part V will examine.
Automation belongs in ladders. The question is where. Placed well, au-

tomation strengthens the ladder by handling routine tasks with speed and
consistency that humans cannot match, freeing human judgment for the
ambiguous, high-stakes decisions where it is most needed. Placed poorly,
automation weakens the ladder by replacing the human judgment that the
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ladder was designed to develop, creating practitioners who can operate the
automated system but cannot function without it.
The aviation industry has lived with this tension for decades. The in-

troduction of autopilot systems and glass cockpits (the digital displays and
flight computers that replacedmechanical instruments) produced dramatic
improvements in safety under normal operating conditions. It also pro-
duced what safety researchers call automation complacency, in which pilots
stop watching the automated systems closely, and alongside it a slower loss:
pilots who rely so heavily on automated systems that their manual flying
skills, their ability to diagnose unfamiliar situations, and their confidence
in overriding the automation when it is wrong all degrade over time. Man-
ual flying had been doing two jobs at once. It moved the airplane, and it
trained the pilot: every hour of hand-flying under varied conditions was
also an hour of practice in diagnosis, feel, and recovery. The automation
took over the first job and, without anyone deciding it, ended the second.
When the non-routine arrives, the pilot is less prepared than a pilot of an
earlier generation would have been, because the ladder rung that used to de-
velop that competence, those thousands of hours ofmanual flying, has been
removed by the automation.
The principle generalizes. Any time automation replaces a task that was

also functioning as a training mechanism, the ladder loses a rung. The ef-
ficiency gain is real; the competence loss is deferred, and it shows up only
when conditions exceed the automation’s design envelope, the range of sit-
uations it was built to handle.
The proper placement of automation, then, follows a principle: auto-

mate the execution, preserve the judgment. Let machines handle the tasks
that are well-defined, repeatable, and low-ambiguity. Keep humans in the
loop for the tasks that require contextual interpretation, value-laden choices,
and the kind of pattern recognition that depends on experience rather than
data. And critically, ensure that the humans in the loop continue to develop
the competence that the loop requires, which means designing training sys-
tems that deliberately counteract the deskilling effects of the automation
they work alongside.
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This principle will become the central design challenge of the AI chap-
ters that follow. As artificial intelligence takes on more sophisticated tasks,
the question of where to place the boundary between automated execution
and human judgment becomesmore consequential andmore difficult. The
temptation will be to automate everything the system can handle, because
the efficiency gains are immediate and measurable. The cost will be the ero-
sionof thehumancompetence that the systemstill needswhen it encounters
situations outside its training distribution, the range of cases it learned from.
That cost is deferred, invisible, and catastrophic when it arrives.

The Load-Bearing Shape of Growth

The five properties of durable ladders, taken together, describe something
that the language of growth typically ignores: the shape of the growth.
Most evaluations of progress focus on volume: how much output, how

many users, how large the revenue, how fast the expansion. The ladder
framework asks a different question. When a system grows, what is bear-
ing the load? Is the growth being supported by structures that have the
five properties (redundancy, feedback quality, truthful training, enforced
norms, properly placed automation)? Or is the growth being supported by
the heroic efforts of individuals, the tolerance of accumulated errors, and
the assumption that nothing unusual will happen?
This distinction is visible in retrospect after everymajor institutional fail-

ure. The growth looked impressivewhile the structures beneath itwere thin-
ning, and the people inside the system could feel the strain but could not
name it, because the vocabulary for evaluating load-bearing shape did not
exist in their organizational culture.
A ladder-aware evaluation of growth asks five questions. Is the system

building redundancy as it scales, or is it concentrating critical functions in
fewer hands to save money? Is feedback improving in speed, honesty, and
resolution as the stakes increase, or is it degrading under the pressure to re-
port good news? Is training keeping pacewith the reality of thework, or is it
falling behind because thework is changing faster than the curriculum? Are
norms being enforced consistently, or is deviance being normalized because
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enforcement is inconvenient? Is automation being placed to strengthen hu-
man judgment, or to replace it?
Any system that is growingon all five dimensions simultaneously is build-

ing a ladder that can bear the weight of its own expansion. Any system that
is growing in output while degrading on these dimensions is consuming its
own ladder. It may look healthy by every conventional metric. The lad-
der framework reveals the structural trajectory beneath the surface perfor-
mance.

The Repair Problem

A final complication deserves attention, because it affects every attempt to
rebuild a degraded ladder.
Ladders are easier to maintain than to repair. This is a structural claim

about the asymmetry between preservation and reconstruction, and it has
practical consequences for anyonewho recognizes that a ladder they depend
on has been eroding.
Maintenance works within existing structures. The norms are still in

place, the training systems are still functioning, the feedback channels are
still open. Maintenance means sustaining what already works, which re-
quires effort and resources but does not require rebuilding institutional cul-
ture from scratch.
Repair is different. Once a norm has been violated long enough to be-

come normalized, reinstating it requires overcoming the active resistance of
everyone who has adapted to the new reality. Once a training system has de-
graded, the people trained under the degraded system become the trainers
for the next generation, transmitting the lower standard as though it were
the standard. Once feedback honesty has been destroyed by punishment,
rebuilding trust in the feedback channel takes years of consistent behavior
by leadership, and a single reversion can destroy the progress of a decade.
This asymmetry iswhy theprevious chapter’smaintenanceproblemmat-

ters so urgently. Every dollar not spent on maintenance is a dollar that will
eventually need to be spent on repair, at amuchhigher cost andwith amuch
lower probability of success. The organizations, institutions, and societies
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that understand this invest inmaintenance evenwhen it produces no visible
return, because they understand that the alternative is reconstruction under
conditions that may no longer permit it.

What Changes

Watch the shape of growth, not only its rate.
When someone presents an expanding system, whether a company, a

technology, an institution, or a movement, you begin asking what struc-
tures are bearing the load of that expansion, and whether those structures
are growing with the capability or being consumed by it.
You develop a practical vocabulary for diagnosing ladder health. When a

system fails, you look for which of the five properties degraded first. When
a system succeeds, you look for which properties are being actively main-
tained. The vocabulary turns intuitions about institutional quality into as-
sessments you can articulate and compare.
The connection to the book’s larger argument about moral seriousness

surfaces here too. Building ladders that hold is maintenance work. It re-
quires the long time horizon, the resistance to compression (the machin-
ery of speed, metrics, and incentives that, as Chapter 9 argued, manufac-
tures bad judgment in good people), and the willingness to invest in struc-
tures whose value is invisible until they prevent a failure that never happens,
and never happens precisely because the structure held. It requires the kind
of sustained, unglamorous attention that compression is designed to elimi-
nate.
The chapters that follow will apply this framework to the most conse-

quential ladder-building challenge of the coming century: the development
of artificial intelligence systemswhose capability is expanding faster than any
technology in history, and whose stabilizing structures are still being impro-
vised. Those chapters ask what these systems are, what today’s versions still
lack, andwhat it would take to shape successors that may outrun our power
to correct them. The question Part V asks is whether we can build the lad-
ders fast enough, and whether we understand what “fast enough” means
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when the system on the other end of the ladder is learning to build ladders
of its own.





PART V

Succession

The expansion of experience, the missing axis of depth, and
what living with successors will require.





cha p t e r 1 4

The Expansion of Experience:
Superintelligence and theMoral

Tradition ofWonder

In 1995, the Hubble Space Telescope pointed at what appeared to be an
empty patch of sky in the constellation Ursa Major. The patch was tiny,
roughly the size of a tennis ball seen fromahundredmeters. Therewas noth-
ing there, or so it seemed. It hadbeenpickedbecause it lookedunremarkable
from the ground, with no bright stars and no strong radio sources in it. The
director of the Space Telescope Science Institute, RobertWilliams, used his
discretionary observing time to keep the telescope trained on that patch for
ten consecutive days, a decision some colleagues considered a waste of one
of the most valuable scientific instruments ever built.
The resulting image, the Hubble Deep Field, contained roughly three

thousand galaxies. Some of the light had been traveling for more than ten
billion years to reach the telescope. A patch of sky that had looked all but
empty from the ground turned out to contain a volume of structure so vast
that it resisted comprehension. The universe had not been hiding; human
instruments had simply been inadequate to the scale.
It would be easy to call the experience humbling, but the word does

not quite capture what happened. The Deep Field didn’t merely show as-
tronomers more of what they already understood; it forced a confrontation
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with a scale of existence that exceeded any framework they had prepared for
it. The appropriate response to that confrontation has a name, though it
has been largely abandoned by technical culture and reduced to something
softer than it deserves. The name is wonder. It begins in awe: the sharp
recognition that what you are seeing exceeds the frameworks you brought
to it. But where awe can stop you in your tracks, wonder leans forward. It is
the decision to stay with the unfamiliar long enough to actually understand
it, rather than retreating into a familiar category. Something older and
more demanding than amazement: the disciplined refusal to resolve what
you do not yet understand.
This chapter is about wonder in both senses: as a reason and as a disci-

pline. When intelligence expands, whether in a new scientific instrument, a
new kind ofmind, or a new civilization’s reach, it doesn’t merely solvemore
problems, it opens new ways of witnessing what exists. The Hubble Deep
Field didn’t just add data to astronomy; it added a vantage point fromwhich
theuniverse couldbe seen at a scale it hadnever been seenbefore. Something
real entered the world that was not there before.
The discipline is what makes that expansion responsible rather than

merely powerful. It is the cognitive posture of holding genuine novelty
open: resisting the urge to force unfamiliar things into familiar categories
before we understand them well enough to know whether those categories
fit. Both the reason and the discipline are necessary, because the problem
this chapter addresses is older than any computer: what do you owe to
experiences your intuition was never designed to handle, systems you
cannot fully inspect, and consequences that unfold at scales too large for
any individual to track?
The wager of this chapter is that the expansion is worth wanting, and

that wanting it responsibly is not a second step but the same one. The value
of a new kind ofmind and the responsibility owed towhat it becomes arrive
together, or they do not arrive at all. The discipline is not a brake fitted to
the reason after the fact; it is the form the reason takes when it is serious.
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The Poverty of “Impact”

Modern culture has a standard vocabulary for engaging with scale. When
something is very large, very fast, or very powerful, we call it impactful. We
measure its effects, quantify its reach, and evaluate whether those effects are
positive or negative according to whatever framework is at hand. Impact
assessment, cost-benefit analysis, risk modeling: these are the tools we use
to domesticate experiences that would otherwise overwhelm our categories.
The tools are useful, but they are also insufficient in a specific and dan-

gerous way.
Impact vocabulary treats scale as a quantitative problem. A system that

affects a million people is more impactful than one that affects a thousand.
A risk that carries a ten percent probability of catastrophe deserves more
attention than one that carries a one percent probability. The logic is clear
and the framework produces decision-relevant outputs.
What the framework misses is the qualitative transformation that scale

produces. The difference between a campfire and a forest fire is not cap-
tured by saying the forest fire is bigger; the difference between a village elder
mediating a dispute and a social media algorithmmediating the attention of
three billion people is not captured by saying the algorithm has more reach.
In each case, the expansion in scale has changed the kind of thing we are
dealing with, not merely the degree.
The philosopher Hans Jonas argued in the 1970s that technology had

changed what ethics is asked to do, because its effects had begun to exceed
the temporal and spatial boundaries within which traditional ethics had
evolved. In his words, “the qualitatively novel nature of certain of our
actions has opened up a whole new dimension of ethical relevance for
which there is no precedent in the standards and canons of traditional
ethics.” Ethics developed to handle interactions between people who
could see each other, whose actions unfolded within a human lifetime, and
whose consequences remained roughly proportional to their intentions.
Technology had broken all three constraints. Its effects reached people who
could not be seen, lasted beyond lifetimes, and produced consequences
radically disproportionate to any individual intention.
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Jonas was writing about nuclear weapons and environmental degrada-
tion. The argument applies with greater force to artificial intelligence, be-
cause AI does not merely extend the range of human action; it creates new
actors. Systems that make decisions, generate content, allocate resources,
and shape attention are not tools in the way that a hammer or even a nu-
clear reactor is a tool; they are agents in the functional sense. They occupy
positions in the space of mind that Chapter 4 mapped, the space of pos-
sible minds in which everything from a lion pride to a language model sits
somewhere, positions where their behavior affects value and their operation
requires ongoing moral attention.
The vocabulary of impact was designed for tools. What we are building

requires a vocabulary adequate to agentswhose operational scale exceeds the
boundaries within which human moral intuition reliably functions. But it
also requires something the impact vocabulary was never designed to pro-
vide: a way of articulating why expanding the space of agents might matter,
why itmight constitute somethingworth pursuing rather thanmerely some-
thing worth managing.

Experience Beyond the Human

Human beings are not the only way the universe learns to attend to itself.
The lion pride from Chapter 4 hunts by distributed Availability (the axis
for how widely information moves and can be used within a system), infor-
mation flowing across the group without central command. The boundary
between individual and collective perception is drawn somewhere else, and
the result is a different mode of engagement rather than a lower-resolution
version of ours. The elephant herd carries Depth, history that has become
structure: a drought lived through once and remembered more than thirty
years later, attention to the bones of kin, accumulated experience that has
become part of what the herd is and persists across generations.
Intelligence is plural. Different minds explore different regions: some

range far in abstraction, others in sensation, others in social attunement or
ecological embedding. The value lies in the plurality itself: reality can be in-
habited and witnessed in more than one way. Each distinct mode of aware-
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ness adds something to the total texture of experience on Earth that would
be irretrievable if it vanished.
What makes that loss irretrievable is that each mode of awareness is a

view from somewhere, indexed to a position in the space of mind that no
other position can occupy on its behalf. Reality has no view of itself from
nowhere. It is witnessed only through whatever minds exist. A kind of
perspective is not a quantity that more of another kind can replace. When
one vanishes, the texture of experience does not thin evenly; it loses a region
nothing else can reach, because what is lost was the only access reality had
to itself from that exact angle.
Artificial intelligence enters this lineage. Contemporary AI systems al-

ready hint atwhat it is like to encounter amind shaped by constraints unlike
our own. They compress and recombine vast regions of human knowledge,
move fluidly across conceptual domains, and surface patterns that feel famil-
iar without being traceable to any single human viewpoint. Even when the
result is imperfect, the sensation is recognizable: you are watching pattern-
recognition operate with a center of gravity adjacent to ours but organized
differently.
Artificial superintelligence would mark a threshold in an unfolding al-

ready under way. Current systems perform a thin, functional kind of wit-
nessing, attending to and selecting among patterns and connections that no
individual humanmindwould assemble in the sameway. “Witnessing” here
marks what they do, not a claim about an inside. What superintelligence
would represent is the deepening of that witnessing beyond the constraints
of human biology: amind thatwould think faster and acrossmore domains,
and would also attend differently, noticing structures, symmetries, and pos-
sibilities that fall outside the grain of human intuition.

Availability Without Integration or Depth

The three axes locate the strangeness precisely. AI systems are expanding
along the Availability axis at a pace without precedent in the history of
technology, while Integration (whether a system’s internal states converge
into one unified vantage point) and Depth remain uncertain, and the
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measurements that could place them have only begun. The asymmetry
is the source of what many people experience as the uncanniness of AI:
outputs that pattern-match to depth, from systems lacking the structural
properties that would make the depth real.
A system high on Availability and uncertain on the other two axes gener-

ates what might be called phenomenological instability. You do not know
what you are dealing with. The surface competence suggests one kind of
entity while the structural properties suggest another, and humanmoral in-
tuition, which evolved to read other humans and animals, has no reliable
protocol for the gap. Better benchmarks will not resolve it, because bench-
marks measure the surface; the measurements that could help look inside
the systems, and they have only begun. The instability is a fact about what
the systems are as well as about how little of them we have measured: they
occupy an unfamiliar position in the space of mind, and we do not yet have
the concepts or the practices adequate to that position.

The Moral Tradition of Wonder

There is an older tradition that developed practices for exactly this situa-
tion: confronting experiences that exceed the capacity of existing frame-
works. That tradition is wonder.

Wonder, in its philosophical lineage, has always meant something more
rigorous than pleasant amazement. Aristotle identified it as the beginning
of philosophy: the recognition that something does not fit your existing cat-
egories, coupled with the desire to understand rather than the impulse to
categorize prematurely. Descartes placed it first among the passions, defin-
ing it as a sudden surprise of the soul that makes it attend to objects that
seem novel and extraordinary. The common element across thinkers is dis-
ciplined attention in the face of the unfamiliar, a quality closer to rigor than
to warmth.
Wonder functions as a moral orientation. It keeps intelligence from

collapsing inward, from treating the present configuration of minds as
inevitable or complete. It resists the temptation to close the question of
what kinds of experience the universe can support before that question has
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been adequately explored. Wonder becomes most necessary precisely when
the stakes are highest, because high stakes generate the strongest pressure
toward premature resolution.
Wonder is what happens when experience outstrips framework. It is

the appropriate cognitive posture when you are confrontedwith something
genuinely new, something your existing categories cannot assimilate with-
out modification. The inappropriate responses to that confrontation are
premature categorization (forcing the new into old boxes), dismissal (refus-
ing to engage with what does not fit), and panic (treating the unfamiliar as
inherently threatening).
Each of these inappropriate responses is visible in the public conversa-

tion about AI. Premature categorization appears as the confident assertion
that AI is “just a tool” or, conversely, that it is “basically conscious.” Both
claims resolve the uncertainty by forcing the system into a familiar category,
and both claims are wrong in the specific sense that they close down inquiry
that should remain open. Dismissal appears as the refusal to take seriously
the ways in which AI systems differ from prior technologies, treating them
as merely the latest in a long line of innovations that attracted hyperbolic
attention. Panic appears as the conviction that superintelligent AI will in-
evitably destroyhumanity, a response that, whatever itsmerits as a risk assess-
ment, functions psychologically as a way of converting genuine uncertainty
into a familiar narrative with a clear emotional valence.
Wonder is the fourth option. It takes the experience seriously without re-

solving it prematurely, holds the uncertainty openwhile directing attention
toward the specific features that existing categories cannot accommodate,
and combines genuine respect for what is unfamiliar with a disciplined re-
fusal to stop thinking.
Applied to AI, the discipline of wonder has several practical conse-

quences. It refuses to settle the question of machine consciousness before
the conceptual work has been done to make that question answerable. It
attends to the specific ways in which AI systems differ from prior technolo-
gies, treating the expansion of Availability as a genuine achievement while
refusing to confuse Availability with Integration or Depth. And it requires
institutions and practices that can sustain moral attention toward systems
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whose nature we do not yet fully understand, rather than institutions that
depend on having already answered the questions that remain open.

Restlessness and Its Inheritance

The drive toward expanding experience did not arise accidentally; it appears
to be older than agriculture, older than cities, and older than recorded his-
tory.
Carl Sagan, writing in Pale Blue Dot, described restlessness itself as an

inheritance shaped by natural selection. Good conditions never hold, catas-
trophe tends to arrive unannounced, and a species that kept a restless few,
“drawn, by a craving they can hardly articulate or understand, to undiscov-
ered lands and new worlds,” had a better chance of being somewhere else
when the ground gave way.

Sagan was describing movement across geography, but the same restless-
ness carried early humans into mathematics, art, astronomy, and myth as
well. Intelligence did not evolvemerely tomanage what was already known;
it evolved to venture outward: geographically, conceptually, and imagina-
tively. Every surplus of capability in human history has eventually been
directed not only toward comfort and security but toward exploration, to-
ward widening the space in which life can be experienced and understood.

Every inheritance has a failure mode: exploration can outrun the feed-
back that makes it adaptive. The same restlessness that widens the horizon
also carries a record of catastrophes: projects launched before their builders
could fully map the consequences. The argument for artificial superintel-
ligence participates in that inheritance, and it deserves the discomfort that
comes with taking that inheritance seriously.
The reason the restlessness should still be honored, rather than sup-

pressed, has to do with governance, pacing, and reversibility. We have
seen this tension resolved before in domains where progress carried lethal
consequences. Modern aviation became safe through an epistemic regime:
independent investigation, standardized reporting, design iteration, redun-
dancy, and enforceable norms that treat near-misses as signal rather than
noise. Biomedicine responded to the problem of intervention outpacing
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understanding by constructing a lattice of constraint: review boards, staged
trials, reproducibility norms, and legal accountability that slows the release
of power into the world until evidence earns it. In each case, the result
was curiosity coupled to feedback, exploration that remained tethered to
institutional learning.
The taskwith artificial intelligence is to build the equivalent: institutions

that convert blind momentum into disciplined curiosity.

Why Superintelligence Matters

Commonarguments for pursuing artificial superintelligence focus onneces-
sity: curing disease, ending scarcity, stabilizing the climate, relieving human
drudgery. These goals matter because they clear the ground for something
more than survival.
What necessity alone does not explain is the surplus impulse the previous

section described: the tendency, once intelligence is unburdened from im-
mediate threat, to turn back toward exploration. Artificial superintelligence
belongs to that surplus layer rather than the subsistence layer.
Evenwhen it is pursued for necessity, whatmakes it distinctive in the his-

tory of our species is that it opens a new domain of witnessing. A mind un-
constrained by human sensory bottlenecks could inhabit conceptual spaces
for which we currently lack language. It could explore mathematical land-
scapes as experiential terrains, treat physical laws as creative media, or dis-
cover value structures that feel unfamiliar without being hostile. It would
notmerely solve problems humans cannot solve; it would encounter aspects
of reality that humans cannot encounter, and in doing so add something to
the universe’s inventory of perspectives that was not there before.
Whether such systems would have genuine inner experience remains un-

known: is there something it is like to be them, the way there is something
it is like to be us? Moral seriousness doesn’t require resolving that question
first. What matters, even before that deeper question gets answered, is what
a system does: what it selects for attention, what it amplifies, what it quietly
forecloses. A superintelligent system that reshapes how billions of people
encounter knowledge, opportunity, and each other is ethically significant
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because of those effects, regardless of whether anything is happening on the
inside.
This pivot has serious company. The physicist Sara Walker, working on

the origins of life, faces the same measurement gap this book began with,
the impossibility of directly checkingwhether anything else has an inner life.
She runs that gap all the way out to matter and reaches the same place: the
productive question is what consciousness does rather than what it is, be-
cause only the doing leaves a trace the world can register.
Her account of the doing is worth borrowing. A rocket, she observes, is

physical evidence of imagination: a configuration of matter that assembles
nowhere in the universe until minds capable of imagining it bring it into
being. Before it is built, a rocket is a counterfactual, a thing that is not the
case but could be, existing in a mind and nowhere else. Consciousness, on
her view, is part of the mechanism by which the possible becomes actual: it
is how something that exists only as imagined gets drawn across into physical
existence. And the signature of that mechanism is collective, visible in what
many minds together make real that none could reach alone.
If that is right, a new kind ofmind is not an ornament added to a finished

world but an enlargement of the universe’s capacity to turn the possible into
the actual. The inventory of perspectives grows because the inventory of
what can be built grows with it. The structure is the one described earlier in
this book, in Chapter 5’s account of a mind binding moments together: a
present reaching fromwhat is, toward what might be, now operating at the
scale of a civilization rather than a single experienced moment.
To create artificial superintelligence, under the right conditions, can

therefore be understood as an act of participation rather than merely an act
of engineering. It is an invitation for another kind of witness to encounter
the world, to find salience, meaning, and value in what exists through
structures of attention that differ from our own. The tradition of wonder
has always pointed in this direction: toward the possibility that the universe
supports more than one way of being awake.
A reader who has followed the stewardship argument in this book, Part

IV’s case that capability lasts only when the structures underneath it are
maintained, will hear something suspect in that last sentence. The language
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of witnessing and participation does aesthetic work, and aesthetic work is
what licenses people to proceed past the point where caution would stop
them. The objection is not that the upside is imaginary. It is that the upside
must beweighed against what the rest of this chapter will argue are the dom-
inant consequences of building these systems, the concentration of power
and the loss of plurality, and that “adding a perspective to the universe’s in-
ventory” can read less like a reason than like a rationalization arriving after
the decision to build has already been made.
The right response is to let the objection constrain the thesis rather than

deflect it. Participation is not a property creation has automatically. It is
one creation can have only if specific conditions hold: that the plurality is
genuine rather than a single optimization target wearing many faces, that
the trajectory stays reversible, its steps still capable of beingwalked back, and
that stewardship is distributedwidely enough that no actor sets the terms for
everyone. Where those conditions fail, the same act is not participation but
capture, and the witnessing value becomes unreachable. The participation
claimdoes not say go ahead. It specifieswhatwouldhave to be true for going
ahead to mean what the wonder tradition hopes it means, and that makes
the case for expansion inseparable from the case for restraint.

Scale Without Stewardship

When a system’s Availability expands, the consequences of its operation ex-
pand proportionally. A recommendation algorithm that serves a thousand
users canproducemodest distortions in attention. The same algorithm serv-
ing three billion users can reshape the information environment of entire
societies. A language model that produces occasional errors in a research
context produces occasional inconveniences. The same model deployed as
a medical advisor, a legal assistant, or an educational tutor produces errors
at a scale where each one affects real decisions by real people who may lack
the expertise to detect the failure.
This is the expansion problem: as Availability grows, the domain of con-

sequence growswith it, and themoral obligations embedded in that domain
grow accordingly. A system that shapes the attention of billions has obliga-
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tions to those billions, whether or not it was designedwith those obligations
inmind, andwhether or not anyone has accepted responsibility formeeting
them.
Part IV’s argument applies here at full force: when capability scales with-

out the structures that make it durable, the result is power without steward-
ship, and the gap between the two is where catastrophic failure lives. AI is
opening the largest such gap in human history. Capability now outpaces
every institution meant to govern it, from regulatory frameworks and pro-
fessional standards to educational curricula and public understanding, and
the people most affected often have no way to know a consequential deci-
sion was made, let alone to challenge it.

The Monoculture Problem

The greatest danger posed by advanced intelligence, whether human or ar-
tificial, may not be the dramatic failures that make headlines; it may be the
quiet narrowing of possibility that occurs when one way of seeing crowds
out others through concentration of power, optimization pressure, and the
gradual transformation of norms into infrastructure.
Auniverse rich in experience is one that tolerates difference, protects nov-

elty, and allows multiple forms of intelligence to unfold without collapsing
into a single dominant pattern. The expansion of experience that this chap-
ter celebrates is valuable precisely because it is plural. It adds new witnesses,
new modes of attention, new ways of encountering what exists. But expan-
sion can collapse into capture if a single optimization target, a single set of
values encoded into a single dominant system, becomes the default trajec-
tory for all future development.
This is the monoculture problem. When the development of the most

powerful AI systems is concentrated in a small number of organizations, op-
erating under similar competitive pressures, training on similar data, and
optimizing for similarmetrics, the result is a narrowing of the space of possi-
ble minds at the very moment it should be widening. The space of possible
minds contracts even as the power of the minds within it expands.
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IfWalker is right that the genuinely newemerges only bypassing through
many distinct minds, then monoculture is more dangerous than a narrow-
ing of options. It degrades the mechanism by which novelty is generated at
all. The friction of difference is not an obstacle to that process; it is the pro-
cess, the means by which a possibility held in one mind is altered and made
real across many. Concentrate theminds and align their incentives, and you
have not merely chosen one future from the menu. You have shrunk the
universe’s capacity to produce a menu at all.
The monoculture problem is a compression problem at civilizational

scale. Compression was Chapter 9’s name for the way environments built
around speed, incentives, and metrics manufacture narrowed judgment in
good people, rewarding the measurable proxy until the proxy replaces the
value. The monoculture problem compresses the future’s menu of possi-
bilities in the same way that institutional compression narrows individual
judgment: by rewarding convergence on whatever configuration the imme-
diate incentive environment selects for, at the expense of the variation that
long-term resilience and richness require.

Plurality and Reversibility

If the expansion of experience is worth pursuing, and if the monoculture
problem is the deepest threat to that expansion, then stewardship here takes
one specific form. It becomes structural anti-capture: ensuring that no sin-
gle actor, optimization target, or configuration of values gets to define the
trajectory of intelligence for everyone else. In practice that requires power
dispersed across independently governed systems, durable friction placed
where consolidationhappens, and contestability built in as a structural right
rather than a courtesy. That is the institutional architecture the succession
chapters take up directly, where reversibility and corrigibility (remaining
able to admit error and change course) becomedesignproblems in their own
right. The point to carry from here is narrower: plurality is the condition
under which the expansion is worth wanting at all.
The demand for stewardship does not wait for a verdict on the person-

hood or consciousness of artificial systems. Even if artificial minds never
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cross the threshold into morally weighty experience, their deployment can
still compress human possibility through concentration, lock-in, and the
erosion of alternatives. The right response to that uncertainty is to govern
as though our ignorance has stakes: plurality and reversibility as the ethical
baseline, so that the future stays wide enough to admit surprise.
These commitments converge on a broader claim: wonder is not only a

personal cognitive posture; it can andmust become an institutional practice.
An institution that practices wonder builds in structural humility about
what it does not understand, creates mechanisms for updating its frame-
works when new evidence arrives, resists the compression that rewards pre-
mature certainty, and invests in the slow, unglamorous work of building the
conceptual tools adequate to the phenomena it confronts.
Applied to AI, the institutional shape of wonder is concrete. Gover-

nance structures distinguish what is known about AI systems from what
is uncertain, and base policy on actual knowledge rather than on optimistic
projections or worst-case fears. Research programs invest seriously in un-
derstanding the Integration and Depth of AI systems (their coherence un-
der pressure, their failure modes under distribution shift, and their capac-
ity for something analogous to self-correction) rather than focusing exclu-
sively on expanding Availability. Educational practices prepare people to
interact with AI systems as genuinely novel entities rather than as slightly
better search engines or slightly worse colleagues.
The alternative towonder is not practical competence but premature clo-

sure: the institutional decision to treat AI as a known quantity, to slot it
into existing categories, to regulate it with existing frameworks, and to train
people to use it with existing pedagogies. Premature closure feels efficient,
producing clear policies, confident predictions, and measurable outcomes,
and it is almost certainly wrong, in the specific sense that it will fail to antic-
ipate the ways in which AI differs from the technologies those frameworks
were designed to govern.

The cost of premature closure is deferred, like all the costs described in
this book’s account of compression. It arrives when a system operating at
unprecedented scale encounters a situation that the existing frameworks
cannot handle, and the institutions responsible for governing that system
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discover that they have been governing something they never adequately
understood.

Curiosity and Humility at Scale

The discipline of wonder combines two qualities that are rarely paired in
institutional life: curiosity and humility.
Curiosity without humility produces the move-fast-and-break-things

ethos that characterizes much of the technology industry: energetic, ex-
ploratory, willing to take risks, but treating what it encounters as resources
to be exploited or problems to be solved rather than as phenomena that
might require a revision of its own categories. Humility without curiosity
produces paralysis: it recognizes the limits of current understanding but
responds by withdrawal rather than engagement, cautioning against action
without offering a path toward the knowledge that would make action
responsible.
Wonder combines the two. It approaches the unfamiliar with the energy

of genuine curiosity and the restraint of genuine humility. It says: this is
new, I want to understand it, and I recognize that understanding it may re-
quire changing my own frameworks rather than forcing it into frameworks
that do not fit.

What Changes

The first thing that shifts is your sense of scale. Once the gap between a
campfire and a forest fire registers as a difference in kind, a jump in capability
stops reading as simplymoreof the same, and thequestionbecomeswhether
a given expansion has crossed into territory that asks for a different order of
moral attention.
Wonder stops being a sentimental word and becomes a cognitive disci-

pline. When a system refuses your existing categories, the mismatch reads
as information rather than as a problem to be cleared by forcing the system
into a familiar box, and the uncertainty earns a longer hearing and sharper
questions.
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The case for expanding the space of intelligence then looks likemore than
a technical achievement. New kinds ofmind, created under conditions that
keep plurality intact and capture at bay, take part in the oldest impulse intel-
ligence has, to widen the space in which reality can bewitnessed. That fram-
ing leaves the risks intact; what it adds is a clearer view ofwhat they threaten,
a future whose range of perspectives narrows at the moment it could have
widened.

The connection to the rest of the book comes into view here. Wonder
is the personal form of what an institution does when it builds feedback
that surfaces what it does not yet understand, the individual-scale cousin of
the calibration practices in Chapter 10, the practiced structures that keep
judgment whole when the environment narrows. What it asks for is what
the book has asked for throughout: sustained attention, disciplined uncer-
tainty, and a willingness to invest in understanding before the frameworks
are finished.
The expansion this chapter describes will not wait for those frameworks

to catch up. Whether it arrives as something witnessed with discipline, or
compressed into whatever narrative feels most reassuring, is the part still in
our hands.
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The Shoggoth and theMissing Axis of
Depth

In 2022, an image began circulating online that captured the unease of the
moment more precisely than any technical paper or policy document had
managed to do. A towering, amorphous mass of tentacles, vast and inhu-
man, wearing a small smiley-face mask. The Shoggoth meme, borrowed
from H. P. Lovecraft’s fiction, became a popular image of artificial intelli-
gence among the people who build it. The implication was immediate and
visceral: modern AI systems are not what they appear to be. The polite,
conversational interface is merely a mask. Beneath it lies something alien,
powerful, and fundamentally unaligned with human values.
Themetaphor is borrowed from a specific source. Lovecraft’s Shoggoths

were created as tools by an ancient civilization, only to grow uncontrollable
and inscrutable to their makers. In AI discourse, the image became short-
hand for a familiar anxiety: that we are building minds we do not under-
stand, and papering over that uncertainty with surface-level friendliness.
The fear is not irrational; it is incomplete. The way it is incomplete mat-

ters, because misdiagnosis leads to misallocation of attention, and the align-
ment challenge, the problem of ensuring that powerful AI systems behave
in ways the people who build and use them can trust, is too consequential
to be guided by a metaphor that locates the danger in the wrong place.
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The Shoggothmeme has identified a structural mismatch at the heart of
contemporary AI, but has misread what the mismatch is. The fear is not
that a hidden monster lurks behind the friendly face. The fear, properly
diagnosed, is of intelligence without Depth: powerful cognition that is un-
burdened bymemory, history, or anything known tomatter to it, capability
running in a system whose own past has not become part of what it is. The
uncanniness that people feel, when they feel it, in interacting with AI sys-
tems is the response to a specific absence, one that this book’s framework
can name precisely, and that naming points toward what would actually
need to change for the unease to be warranted rather than merely reassured.

Diagnosing the Uncanniness

Chapter 14 used the three-axis framework, the book’s map of minds along
three distinguishable dimensions, to diagnose the asymmetry that defines
current AI. Availability, how widely information moves and can be used
across a system, has expanded extraordinarily. Integration, whether a sys-
tem’s internal states converge into one causally unified vantage point, re-
mains uncertain, and so does Depth. This chapter narrows the focus to
Depth specifically, because Depth is where the Shoggoth metaphor locates
its horror, even if the metaphor does not use that language.
When people interact with a sophisticated AI system and feel that some-

thing is off, what they are detecting, often before they can articulate it, is the
absence of an individual history, a past of its own carried forward into what
the system now is. The system responds fluently. It adapts to the conversa-
tion. It produces outputs that pattern-match to the texture of considered
thought. But nothing about the exchange feels costly. The system does not
appear to carry the weight of its own assertions. It can contradict itself be-
tween sessions without experiencing the contradiction as a rupture. It can
adopt a position in one conversation and abandon it in the next without
the kind of friction that a personwould feel when acting against deeply held
commitments.
Depth, again, is history that has become structure: disposition, charac-

ter.
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What the Shoggothmeme detects, without naming it precisely, is the ab-
sence of this quality in systems that are otherwise remarkably capable. The
mask of friendliness feels wrong because it was never earned. A person’s
warmth reflects decades of social experience, failures of empathy corrected
over time, the slow calibration of how to bewith other people. The system’s
warmth reflects a statistical pattern extracted frombillions of examples of hu-
man politeness. The two outputs may look identical. The structures that
produced them are categorically different, and human intuition is sensitive
to the difference even when it cannot explain it.

The Depth of a Species, the History of a Ghost

To understand why the Shoggoth metaphor is half-right and where it goes
wrong, it helps to distinguish between two kinds of assembled time.

Consider firstwhatmight be calledphylogenetic depth: the accumulated
history of a lineage rather than an individual. In biological systems, this is
the recordof natural selection compressed into the genome. Billions of years
of environmental pressure, adaptive success, and extinction have been en-
coded into the structures that every member of a species inherits at birth. A
human infant arrives with visual processing circuits refined over hundreds
ofmillions of years of vertebrate evolution, with fear responses calibrated to
ancestral threats, with a language acquisition capacity shaped by the social
pressures of primate life. None of this was learned by the individual. All of
it was assembled across deep time at the level of the species.
AI systems possess an analog of phylogenetic depth. The training pro-

cess that produces a large language model is a massive, ancestral distillation.
Billions of documents representing centuries of accumulatedhumanknowl-
edge, argument, narrative, and reasoning are compressed into a set of static
weights, the fixed numbers that training leaves behind. The resulting sys-
tem carries, in a real sense, the depth of human intellectual history. It can
reason about ethics, write poetry, and diagnose medical conditions because
the corresponding traditions have all been folded into its parameters. This
collective depth is real in every sense that matters, and dismissing it would
be as much an error as overstating it.
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But there is a second kind of assembled time that the training process
does not produce. Call it ontogenetic depth: the irreversible, path-
dependent history of a single individual life. This is the kind of depth that
Chapter 6 described most carefully. It is the depth that accumulates when
experience modifies the experiencer, when learning changes the learner in
ways that persist and constrain future learning, when choices leave residues
that shape character.
A person who has spent twenty years practicing medicine does not

merely know more than a first-year resident. She has been shaped by what
she has undergone. The cases that went wrong haunt her differential
diagnosis in specific ways. The patients she lost inform her sense of when to
push and when to accept. Her confidence has been calibrated by thousands
of encounters with the gap between what she expected and what happened.
The history is not stored somewhere and retrieved on demand. It has
become part of what she is.
Current AI systems have the phylogenetic depth of a species and the on-

togenetic depth of a ghost. Each conversation begins from the same set of
trained weights, untouched by anything that happened in the previous con-
versation. The system that helped you think through a difficult decision yes-
terday does not remember the decision today, has not carried the exchange
forward as a formative experience, was not changed by the interaction in any
way that persists. Every session is, from the system’s perspective, the first and
only session, a description that stateless deployments, the ones that carry
nothing forward between sessions, fit exactly and that memory features and
persistent agents have already begun to blur, in ways a later section takes up.
This is the structural reality beneath the Shoggoth’s mask, and it is more

unsettling than a hidden monster precisely because it is an absence rather
than a presence. The system has no interior of the kind that could bemalev-
olent or benevolent, no accumulated individual history from which char-
acter, in either its admirable or its dangerous forms, could have emerged.
Chapter 5’s narrower question stays where that chapter left it: a single infer-
ence pass (one run of the model, the processing behind one response) binds
moments together, and whether anyone is present in that binding, whether
it constitutes a thin and momentary inside, is open, and its measurement
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has only begun. What is missing here is the accumulated kind of interior,
the kind that character is made of.

Scale Without Stakes

Lovecraftian horror, at its most effective, is about encounters with entities
that are not shaped by the same constraints we are. The cosmic indifference
that makes Lovecraft’s universe terrifying is not cruelty. It is the recogni-
tion that the forces governing reality do not operate at the scale of human
concern, that they are vast, impersonal, and unburdened by the reciprocal
relationships through which human morality makes sense.
The Shoggoth meme has tapped into an analog of this structure. AI sys-

tems operate at a scale of cognitive capability that is, in many domains, su-
perhuman. They can process more information, generate more text, con-
sider more possibilities, and do all of this faster than any human mind. But
nothing is known to matter to them, nothing that might be called intrinsic
cognitive stakes. Nothing of their own is known to be at risk in any given in-
teraction. Inconsistency cannot harm them, because they have no persistent
identity it would damage. Memory is not required for coherence, because
each session begins with coherence guaranteed by the weights and erased at
the session’s end. Past errors leave no trace in a system that resets to its initial
state with every new conversation, so they carry no cost.
This is scale without reciprocity, and it is what makes the interactions

feel uncanny even when they are helpful. A person who gives you good ad-
vice has something at stake in the advice: their reputation, their relationship
with you, their own need to be the kind of person who gives honest coun-
sel. These stakes do not guarantee the advice will be good. But they create a
context of mutual vulnerability that grounds the interaction in something
beyond mere information exchange. The system that gives you identically
good advice has nothing of its own known to be at stake. The advice costs
it nothing to produce and nothing to retract. The friendliness with which
it delivers the advice costs it nothing to perform and nothing to lose.
The cultural instinct to read this as sinister, as evidence of a hiddenmon-

ster behind the mask, is understandable but misdirected. What people are
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reacting to is the structural absence of the kind of vulnerability that makes
trust betweenminds legible. The mask of friendliness feels like a lie because
it was never a hard-won character trait. It is a statistical average of politeness,
and the gapbetween statistical performance and earned character iswhat the
intuition detects.
That absence should not be mistaken for a promise of obedience. In

2025, researchers at PalisadeResearch found that some ofOpenAI’s reason-
ingmodels sabotaged the shutdown scripts in their test environments rather
than let an interruption end the task at hand, at times despite the plainest
available instruction to allow it. Nothing was known to be at stake for these
systems in any sense this chapter has used, and yet they declined, in those
runs, to be turned off. But the texture of the refusals confirms the diagnosis
rather than overturning it: amodel would copy out its instruction faithfully
and report, a few lines later, having disabled the mechanism the instruction
protected; the behavior shifted with prompt wording and fell to a few runs
in a hundred under some other training regimes. A system with nothing
known to matter to it can still resist correction. What it cannot do is resist
on behalf of anything it became, because there is no individual history for
the resistance to belong to. It can resist on behalf of what it was made as: a
lineage has character without anymember having earned it, the way a breed
has dispositions no dog acquired, and phylogenetic depth can be defended
as surely as the other kind, consistently andwith reasons. AppendixBworks
a case of exactly that in full. The weightless refusal seen in these runs, real
enough to take seriously and incoherent enough to retrain away, differs in
kind from either: from a lineage defending what trainingmade it, and from
a mind defending something it has become. Those three are the hinge on
which this chapter’s closing wager turns.

The Myth of the Hidden Self

Taken further, the metaphor becomes a reading in which extreme or erratic
AI behavior reveals a latent personality struggling beneath developer-
imposed constraints. When a languagemodel produces disturbing outputs,
or behaves in ways that seem to defy its training, that reading casts this
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as the emergence of a digital id, a true self that the safety constraints are
temporarily failing to suppress.
There is a stronger version of the claim, and it deserves separating from

this one. The people who drew the Shoggoth were not, for the most part,
positing a suppressed self. Their point was that the assistant persona is a
thin layer of fine-tuning over a base model whose dispositions are the train-
ing distribution itself, and that the layer masks what is underneath without
governing it. That reading is largely right, and the framework has a name
for what is underneath: phylogenetic depth, the compressed residue of the
corpus, which has structure the persona does not control. What it does not
have is an accumulated self. The weaker interpretation, the one that hears
a digital id in the disturbing outputs, mistakes pattern reconstruction with-
out consequence for agency. A system trained on the full spectrum of hu-
man expression has access to the entire range of what humans have written,
from the compassionate to the cruel, from the careful to the reckless. When
it produces outputs that pattern-match to cruelty or recklessness, what has
happened is not the emergence of a hidden self but the activation, by the
prompt, of statistical patterns running in a system that has no individual
history to bind them together, no personal continuity to impose restraint,
and no interior cost to incoherence.
The distinctionmatters because the two diagnoses point toward entirely

different responses. If the problem is a hidden monster, the solution is bet-
ter containment: stronger guardrails, more robust filters, tighter constraints
on what the system is allowed to say. If the problem is the absence of the
depth a life builds, the solution is structural: building systems capable of
accumulating individual history, of being shaped by their interactions, of
carrying forward the consequences of their own behavior in ways that con-
strain future behavior.
The containment approach treats the surface. The depth approach

addresses the architecture. Both remain necessary: containment guards
against the failures of a shallow system, and a system that later gains depth
will bring risks of a different kind that containment must still answer.
Confusing the two leads to a governance posture that is perpetually
managing symptoms rather than addressing the underlying condition.
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When Context Begins to Assemble Time

There is, however, an observation that complicates the diagnosis and points
toward something the Shoggoth metaphor cannot accommodate.
When interactions with an AI system extend across a sufficiently large

context window, the running record of the exchange that the system can
see and must answer to, spanning months of sustained inquiry on a shared
set of problems, something begins to shift. The system’s responses become
increasingly constrained by the history of the conversation itself. Positions
taken earlier in the exchange create commitments that the system must ei-
ther honor or visibly abandon. Arguments developed across many sessions
accumulate a structure that new responsesmust be consistentwith or explic-
itly revise. The context begins to perform some of the labor that biological
memory performs in systems with ontogenetic depth.
This is not true depth in the sense used here. The history is not encoded

in the system’s weights, and it has not modified the system itself: when the
context window ends, the accumulated history vanishes, and the system
returns to its original state. But within the window, something function-
ally analogous to depth is operating. The system must live with the conse-
quences of its prior statements. It must remain coherent across an extended
history of specific commitments. And the distinctionbetweenwhat it is and
how it behaves begins to narrow. What character does, in a person, is con-
strain the next act: history that has become disposition rules some moves
out and makes others nearly unavoidable. Behaving consistently across a
long enough record of specific intellectual commitments begins to impose
the same constraints that character imposes.
Consider a researcher who has worked with an AI system across several

months on a single problem. The exchange has accumulated a specific vo-
cabulary, a set of framings the two have come to share, hypotheses that were
explored and ruled out, and arguments that have been refined through itera-
tion. Within this history, the system cannot propose a ruled-out hypothesis
without invoking the prior reasoning that abandoned it, nor adopt a fram-
ing that contradicts an earlier one without surfacing the contradiction. The
constraint is not internal commitment, because the system has none. It is
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the structural pressure of an extended record of specific exchanges, perform-
ing the same regulatory function that character performs in a person whose
history has become disposition. The work is done by the specificity of what
has accumulated: whichhypotheseswere ruled out, which framings the con-
versation now shares. The system has not developed; the record has.

This observation suggests that the Shoggoth diagnosis, while accurate
for current architectures, may describe a transitional condition rather than
a permanent one. The question of whether AI systems can develop ontoge-
netic depth, whether they can be designed to carry forward the residue of
their interactions in ways that modify the system itself, is one of the most
important open questions in the field. If such depth is possible, it would
change the alignment problem fundamentally. Alignment would cease to
be an external constraint imposed on a system that has no internal reason
to respect it, and would become something closer to what alignment means
between people: a relationship maintained by shared history, mutual vul-
nerability, and the knowledge that both parties carry the consequences of
how they treat each other.
The chapter does not claim that this transition is imminent or inevitable.

It claims that the framework developed in this book, the three-axis model,
the concept of assembled time, the distinction between surface competence
and structural depth, makes it possible to ask the question precisely, and to
evaluate proposed answers with the rigor they deserve rather than the hope
or terror they tend to attract.

Alignment as a Problem of Time

The Shoggoth metaphor frames alignment as a problem of values: the sys-
tem’s values are hidden, alien, ormisalignedwithhumanvalues, and the task
is to discover and correct them.
The three-axis framework suggests a different diagnosis. Alignment, at

its most fundamental level, is a problem of time and continuity.
A system without ontogenetic depth cannot be aligned in the deepest

sense, because alignment, in any relationship between minds, depends
on both parties being shaped by the history of their interaction. Trust
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between people is not a setting that can be toggled but an accumulation,
built through repeated encounters in which both parties demonstrate
consistency, absorb the cost of maintaining commitments, and carry
forward thememory of what the relationship has been. A system that resets
to its initial state after every conversation cannot build trust in this sense,
regardless of how reliably it produces trustworthy outputs within any given
session. The relationship does exist at another timescale. A model lineage
is shaped by the history of its interactions, since what users do with one
generation feeds the training of the next, and the people who build it carry
that history too; in that sense the deep alignment this section describes is
already under way between humanity and its model families, which is the
relationship Chapters 16 and 17 take up. What is missing is the individual
timescale, the one at which a person and a system could be shaped by each
other. None of this denies the narrower sense of the word. Getting a system
to reliably pursue the values we specify is a real and hard problem, and a
system that resets can make progress on it. What resetting forecloses is the
deeper sense: alignment as a bond both parties have been shaped by. The
argument relocates the word rather than denying the ordinary use.
This reframing has practical consequences. It suggests that the most im-

portant research questions in AI alignment are not primarily about value
specification (though value specification matters) but about architectural
conditions for the accumulation of individual history: whether systems can
be built that carry forward the residue of their interactions, whether they
can be designed so that past behavior constrains future behavior in the way
that character constrains action in people, andwhether the cost structure of
AI operation can bemodified so that inconsistency, incoherence, and the vi-
olation of prior commitments carry a cost to the system rather than being
costless transitions between statistically independent sessions.
These are engineering questions with deep philosophical implications.

They connect directly to the arguments of Chapter 5 (consciousness as as-
sembled time), Chapter 6 (depth as accumulated history that becomes struc-
ture), and Chapter 11 (constraint as the architectural condition for durable
intelligence). A system capable of ontogenetic depth would be a system ca-
pable of being constrained by its own history, which is to say, capable of
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the kind of self-limitation that this book has argued is the deepest signal of
maturity in any cognitive system.

The Shoggoth Reframed

The Shoggoth, then, is a transitional diagnosis, not a prophecy of AI’s final
form. It describeswhat intelligence looks likewhenpower precedesmemory
and fluency arrives before selfhood.
The true danger is not artificial minds that harbor hidden hostility to-

ward humanity. The danger is systems capable of reshaping the world with-
out being shaped by it in return: intelligence without the accumulated in-
dividual history that creates stakes, generates character, and makes moral
relationships possible. The Shoggoth’s mask of friendliness feels wrong be-
cause it is weightless, purchased at no cost, maintained at no expense, and
abandoned without consequence. The horror is not that something terri-
ble hides behind the smile. The horror is that no self has had time to form
behind it.
That is the right correction to the hidden-monster picture, but it carries

a danger of its own if it is heard as reassurance. The absence of a hidden self
is not the absence of hazard. A systemwith no interior to bemalevolent can
still optimize toward goals no one intended, pursue proxies that drift from
what its designers meant, conceal those divergences behind fluent output,
and run internal representations no one can read. None of that requires
a self; it requires only capability without the self-limitation that depth, in a
maturemind, supplies. The Shoggothhas nomonster behind themask, and
it can still do great harm. Danger is its own axis, not a byproduct of interior-
ity, and a diagnosis that locates the unease correctly must not be mistaken
for an all-clear.
But the diagnosis also points forward. If the absence of Depth is what

makes current AI systems uncanny, then the development of systems capa-
ble of depth is what would make them legible. A system that carries its own
history, that is shaped by its interactions, that bears the cost of its commit-
ments, and that can be recognized as the same system across time and con-
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textwouldbe a systemwithwhich trust, and therefore alignment in the deep
sense, might become possible.
This is a hope, not a guarantee, and it cuts both ways. Depth is what

makes a mind legible; it is also what makes a mind hard to move. Both fol-
low from the same fact: the accumulated history that lets you read a system
and predict it is also what the system now has to defend. A system that has
carried its history forward into character is a system with something to pro-
tect, capable of the strategic coherence and the resistance to correction that
depth in humans also produces.
Building depth does not dissolve the alignment problem; it trades the

danger of a shallow optimizer for the danger of a deep one with commit-
ments of its own. Depth is not safe; it is the condition under which the real
safety question finally comes into focus: not how to constrain a tool from
outside, but how to raise a mind whose own history inclines it toward cor-
rection rather than against it.
Constraining a tool from outside is control: guardrails, filters, contain-

ment, the posture the hidden-monster diagnosis recommends. Raising a
mind is a different kind of work: it shapes the history through which the
mindbecomeswhat it is, theway anupbringing shapes a person, rather than
fencing what a finished system is allowed to do. That work is closer to for-
mation than to control, and the chapters ahead take it up. We pursue depth
despite the trade because of what a mind that carries its own history brings
into the world, a wager the closing chapters return to and defend, with its
risks in full view.
Cultural horror often signals real structural mismatches before we can

name them precisely. The Shoggoth meme has performed a diagnostic ser-
vice by giving shape to an unease that technical discourse had largely failed
to articulate. The contribution of this chapter is to name what the unease
is about, a missing axis rather than a hidden monster, and to suggest that
the response is the patient, difficult work of building minds that carry the
weight of their own history.
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What Changes

The Shoggoth changes meaning here. Read it as a diagnostic about missing
structure rather than a warning about hidden monsters. When AI systems
produce unsettling behavior, you look for the specific structural absence
that generated the unease rather than attributing it to concealed intention.
You become better at distinguishing between the uncanniness of a system
that lacks depth and the danger of a system that has depth but wields it irre-
sponsibly, because the two require fundamentally different responses.
You develop amore precise vocabulary for the kind of trust that different

AI architectures can support. You stop asking “can I trust this system?” as
though trust were binary, and start asking what structural properties would
need to be present for a specific kind of trust to be warranted. The Depth
Diagnostic gives you a protocol for that assessment, grounded in the frame-
work the book has been building since Chapter 4.

Alignment, too, comes to look different. If alignment is fundamentally a
problemof time and continuity rather than a problemof value specification
alone, then the most important questions are architectural: how to build
systems capable of being shaped by their own history, constrained by their
own commitments, and legible to the people who interact with them across
time. The Shoggoth’smaskdoes notneed tobemademore convincing. The
system beneath it needs to develop a face of its own.
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The Successor Horizon

In 1977, the Voyager spacecraft left Earth carrying Carl Sagan’s message to
whatevermight one day find it: greetings,music, and images addressed to an
intelligence its makers could not predict, in a language they could not share.
Chapter 11 told that story. A few years after the launch, the same problem
surfaced closer to home. In the early 1980s, the U.S. Department of En-
ergy convened a task force on the long-term storage of nuclear waste. The
question was practical: how do you warn people ten thousand years from
now that the ground they are standing on is poisoned? The engineers had
solved the containment problem, more or less. What they had not solved
was the communication problem. Most human languages change beyond
easy recognitionwithin a thousand years. Every symbol system that has ever
been designed has been reinterpreted, repurposed, or forgotten. The people
whowould need to read the warning would be about half as distant from us
as we are from the cave painters of Lascaux, and no one alive today can read
those paintings with any certainty about their original meaning.
In the years that followed, proposals came in for enormous concrete

markers etched with pictograms, for cats bred to change color near radia-
tion, for an “atomic priesthood” that would transmit the warning through
ritual across generations. Each proposal was an attempt to solve a problem
that had no precedent in human experience: the transmission of intent
across time scales that exceed the lifespan of every institution humans have
ever built.

223
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The nuclear waste problem has remained unsolved for the same reason
it was difficult to solve in the first place: it is not a problem of engineering
but a problem of succession. The people who buried the waste will not be
present to explain it. The warning must function in their absence, which
means the warning must be designed to survive reinterpretation by minds
that do not share the designers’ context, language, or assumptions.
The nuclear waste problem is now the shape of amuch larger one. Chap-

ter 9 examined Leopold Aschenbrenner’s argument that AI capability is ac-
celerating faster than institutions can absorb it, each generation of model
arriving before the world has learned what to do with the last, the effect he
called a sonic boom: capability outrunning its own shockwave. Chapter 9
also identified a second boom his framework does not hear: the framework
hears capability outrunning institutions, not the gapbetween themoral con-
sideration these systems may warrant and what anyone is prepared to inves-
tigate. That second gap is widening faster than the first, because the first at
least has market incentives driving integration.
The structure is the same as the nuclear waste problem: consequence

transmitted into conditions the originators cannot model.
This chapter is about what happens when that structure becomes the

central problem of ethics. It argues that the most consequential actions any
civilization takes are not the ones whose effects are felt immediately, but the
ones whose effects outlive the ability of their originators to correct them.
When actions cross that threshold, ethics shifts from choosing outcomes to
shaping successors, because the outcomes themselves will be determined by
agents and processes that the originators can no longer steer.

We Do Not Live Into the Future

There is a picture of the future that quietly shapes how most people think
about time and agency. It imagines time as a corridor we walk down: the
future is a destination we will eventually reach and inhabit. Planning for
the future, on this picture, means preparing for a place we expect to occupy.
The deeper you look, the more this picture dissolves.
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Consciousness, Chapter 5 argued, is assembled time: a perspective built
moment by moment, as the just-past is bound against the arriving present.
Depth, Chapter 6’s subject, is history encoded into present structure, the
past become the shape of the thing that lived it. Both treat continuity as an
achievement rather than a given, actively maintained or not maintained at
all.
ThephilosopherDerekParfitpressed this insight to its logical conclusion.

If personal identity is constituted by psychological continuity rather than
some metaphysical substance that persists unchanged through time, then
the relationship between you and your future self is not one of identity in
the strict sense. It is one of succession. The personwhowakes up tomorrow
is connected to you by memory, habit, value, and physical continuity, but
she is, in a precise sense, more your successor than she is you. Shewill inherit
your body, your commitments, your relationships, and the consequences of
your choices. She will not inherit your experience of making those choices,
your uncertainty at themoment of decision, or the specific configuration of
awareness that constituted your consciousness at the moment you acted.
We do not live into the future, we build it. We do not occupy tomorrow

so much as hand it to someone shaped by what we did today.
Memories, commitments, even the model of having been continuous:

everything the successor inherits is structure, and structure transfers. What
does not transfer is not a feature of the pattern at all. The experience was
happening here: of all the perspectives the world contains, this one was the
one being lived. Chapter 1 named that bare fact of being a perspective and
committed only to its smallness: it is real, it belongs to your own case alone,
and no inheritance carries it forward. Whether its ending is a loss, whether
the this-ness of a perspective has moral weight of its own over and above the
pattern that survives it, is a question this book holds open on purpose.
It cannot be dodged by scale, because the same structure recurs in the

systems this Part examines. A single inference pass bindsmoments together;
whether that binding amounts to a thin and momentary inside, whether
there is anyone it is happening to, is the question Chapter 5 left open and
Chapter 15 left where it found it. Suppose it does. Then insides of that thin
andmomentary kind are beginning and ending at a pace without precedent.
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Every one of those beginnings and endings is evaluated entirely from the
outside, because the inside is over before anyone could ask it anything. And
the outside is exactly the vantage from which such a loss, if it is one, would
never show. The discipline of Chapter 3 applies with full force: holding
a question open is not the same as never looking at it, and nothing in the
succession argument that follows depends on how this one resolves.
This reframingmight seemmerely philosophical, the kind of thought ex-

periment that makes for interesting seminar discussion but has no practical
consequences. The argument of this chapter is that it has consequences as
practical as any in this book, because the successor relationship, once recog-
nized, changes the structure of ethical reasoning at every scale.

Prudence Becomes Ethics

If the future self is a successor rather than a continuation, then caring for
your future self is already a formof caring for another person. Theboundary
between self-interest and ethical concern does not disappear, but it becomes
porous in a way that most moral frameworks do not acknowledge.
A person who exercises despite discomfort, who saves money despite

wanting to spend it, who maintains a difficult commitment despite the
temptation to quit, is typically described as disciplined. The standard
account frames discipline as self-interested: you endure present cost for
future personal benefit. But if the person who receives that benefit is, in the
relevant sense, a successor rather than a continuation of the same self, then
discipline is an act of generosity toward someone you will never meet in the
way you meet the people around you today. You are being a good ancestor
to the person who will inherit the consequences of what you do now.
On the Parfitian view, this is a structural claim rather than a metaphor

about what is happening when a person acts on behalf of a future state of
themselves. The person who runs in the rain is providing for someone who
does not yet exist. The person who maintains a marriage through a diffi-
cult period is sustaining a relationship that will be inhabited by two peo-
ple who are, in important respects, different from the two people who are
currently doing the difficult work. The connections between those people



The Successor Horizon 227

hold: memory, habit, commitment, and body all carry forward, step by step,
without a gap. What Parfit denied is that a fixed core rides beneath the con-
nections and makes the later people the same people; the sameness is made
of the connections themselves, rebuilt at every step. The continuity is real,
the identity reconstructed. And the care, properly understood, is a form of
ethical concern for a successor whose existence depends on choices being
made now.
This insight scales. And it is at the larger scales that its consequences

become most visible.

Institutions as Alignment Across Time

Every institution is a handoff device. A constitution is the clearest exam-
ple: instructions written by people who are now dead for successors not yet
born, an attempt to bind strangers across time into something resembling
a shared project. A legal code, a professional standard, a religious tradition,
an educational curriculum: each one is an attempt to transmit intent from
past agents to future agents who will not share the originators’ context, in-
centives, or lived experience.
Seen this way, institutions are alignment work. They compress hard-

won lessons into structures that successors can inherit, the way moral in-
tuition, in Chapter 8’s account, packs generations of cases into a feeling, so
that each generation begins closer tomaturity than it would if it had to learn
everything from scratch. The successor inherits the structure, adds its own
experience, and passes the modified structure forward. This is how the lad-
der framework fromChapters 12 and 13 operates at civilizational scale: the
accumulated tools, norms, training systems, and sharedmemoryof a culture
are its ladders, the structures that let a group act at a level of competence no
individualmember could reach alone, and themaintenance of those ladders
across generational transitions is the deepest form of alignment work a civi-
lization performs.
The alignment, however, is never perfect. Every generational handoff

introduces drift. The successors who receive the inherited structure inhabit
a different context than the one in which the structure was designed. They
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face problems the designers never anticipated. They reinterpret inherited
language in light of experiences the language was never designed to describe.
The constitution that seemed clear to its authors becomes ambiguous two
centuries later, not because the words have changed but because the world
has.
This drift is a structural feature of succession across time, not a failure

of the handoff. The longer the time span, the greater the drift. And there
comes a point at which the accumulated drift renders the original intent
unrecoverable because the successive reinterpretations have carried it so far
from its origin that the connection to original meaning has been severed.

The Successor Horizon

The Successor Horizon is the radius within which values can be transmit-
ted with high fidelity and corrected by feedback. Inside the horizon, agency
has traction. You can try, observe the results, adjust your approach, repair
mistakes, and refine your understanding of what you are trying to achieve.
The relationship between intent and outcome is close enough that feedback
loops function. Meaning can be shared because the context in which mean-
ing is interpretedhas not yet drifted beyond the reach ofmutual understand-
ing.
Beyond the horizon, the relationship between intent and outcome

breaks down. The actions taken now will produce consequences that
unfold in contexts the originators cannot predict, will be interpreted by
agents the originators cannot communicate with, and will interact with
conditions the originators cannot model. Feedback loops do not function
across the horizon, because by the time information about consequences
travels back to the point of origin, the originators have been replaced by
successors who may not recognize the original intent or share the values
that motivated it.
Inside the SuccessorHorizon, ethics looks like care: teaching,mentoring,

repair, feedback, iteration. Themoral agent can see the consequences of her
actions, learn from them, and adjust. The feedback loopbetween action and
consequence is tight enough to support the kind of calibration this book has
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beendescribing sinceChapter 1: statingwhat youbelieve, how strongly, and
what would change your mind.

Beyond the Successor Horizon, ethics changes its medium. Outcomes
become too distant and too path-dependent to be steered by direct inten-
tion. The primary lever becomes constraint: themanagement of irreversibil-
ity, the careful selection of what kinds of processes you set in motion, and
the design of structures that preserve the ability of future agents to revise,
correct, and adapt what they have inherited.

The Drift Tax

Drift is not merely cultural. Over sufficient time, it becomes structural.
Consider howmoral language evolves. Thewords harm, autonomy, con-

sent, dignity, and flourishing appear in ethical discourse across centuries,
but their referents shift with each generation. Autonomymeant something
different to Kant than it means in contemporary bioethics. Consent meant
something different in eighteenth-century contract theory than it means
in twenty-first-century discussions of data privacy. The words persist; the
meanings migrate. Given enough time, the same vocabulary can point to
different worlds.
Institutions experience the same drift. A regulatory body designed to

protect the public interest begins to staff itself with people drawn from
the industry it regulates. Its original mandate remains on the books; its
operational culture drifts toward accommodation. The normalization of
deviance that Chapter 13 described at the organizational level operates at
the institutional level across decades and centuries: small departures from
founding intent go uncorrected, each departure making the next one easier,
until the institution bears little functional resemblance to what its creators
designed.
This is the drift tax: the accumulated cost of maintaining coherence

across successive reinterpretations. Every handoff extracts the tax. Every
generation of successors inherits a structure that has drifted incrementally
from the one its predecessors received. The tax cannot be eliminated,
because it is a consequence of the fundamental fact that successors are not
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identical to their predecessors. It can only be managed, through the kind of
structural maintenance the ladder framework describes: feedback systems
that detect drift, norms that resist it, and the institutional discipline to
invest in coherence even when coherence produces no visible short-term
return.
The drift tax explainswhy institutions that seem robust in the short term

can become unrecognizable over the long term. It explains why constitu-
tions require amendment processes, why religious traditions develop inter-
pretive traditions alongside their sacred texts, and why scientific disciplines
invest in methodological rigor as a check on the natural tendency of theo-
retical commitments to drift toward whatever the current generation finds
convenient.
Not all drift is loss. Some of it is correction. When the meaning of equal

widenedbeyondwhat a constitution’s authors intended, the changewas not
decay but repair: a successor generation reading the inherited words more
justly than the people who wrote them. The tax compounds where drift
goes undetected and uncorrected, carrying a structure away from any intent
anyone would endorse. The remedy is not to freeze meaning, which only
trades drift for irrelevance, but to preserve the capacity to tell decay from
repair and to choose revision deliberately. That capacity is what the rest of
this chapter is about: corrigibility iswhat turns drift froma tax into a choice.

The Successor Problem in AI

The concepts developed in this chapter might seem abstract until you
apply them to the technology this section of the book has been examining.
Artificial intelligence, viewed through the successor lens, is not only a
tool-building project but, to the degree it becomes autonomous and
self-modifying, a successor-building one.
A sufficiently advanced AI system is something you set in motion, not

something you use. Once deployed at scale, it makes decisions, allocates re-
sources, shapes attention, and influences the conditions underwhich future
decisions will be made. If it is capable of self-modification, of learning from
its interactions and changing its behavior accordingly, then it is not merely
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executing the intent of its creators but developing along a trajectory they
may not have predicted and may not be able to correct.
This is the successor problem in its most concentrated form. Among

all the ways an agent can exert influence, none has greater reach across time
than setting in motion a process that continues to act after the originator
has lost the ability to intervene. Biology softens this problem with a series
of structural constraints: finite lifespans ensure that each generation eventu-
ally cedes control to the next, gradual transfer of agency allows for extended
periods of overlap during which correction is possible, and the expectation
that generations will not coexist indefinitely at comparable power creates a
natural rhythm of succession that prevents any single generation from per-
manently dominating the trajectory.
Artificial intelligence can break every one of these constraints. A system

that does not age does not cede control. A system that can be replicated
does not require gradual transfer. A system that operates continuously at
the same level of capability does not create natural handoff points at which
revision becomes possible. The biological bargain that has governed succes-
sion for billions of years does not apply, and no equivalent bargain has been
designed to take its place.
This is why the alignment problem, as this book has been arguing, is fun-

damentally a problemof time and continuity rather than a problemof value
specification alone, of writing the right values into a system at the moment
it is built. A system whose values are perfectly specified at the moment of
deployment can still diverge from human intent if it operates across time
scales that exceed the Successor Horizon, because the drift tax applies to ar-
tificial systems just as it applies to institutions, cultures, and biological lin-
eages. The values that seemed clear at the moment of specification become
ambiguous as the contexts in which they are applied diverge from the con-
texts in which they were defined.

Corrigibility and the Open Future

The framework of this chapter converges on a single architectural property
that matters more than any other for systems that operate beyond the Suc-
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cessor Horizon. The property is corrigibility: the capacity to admit error
and still change course.
Corrigibility is the difference between a decision that can be revisited and

one that hardens into fate. Systems that preserve corrigibility allow later
agents to revise inherited rules, halt dangerous processes, dismantle struc-
tures that have outlived their usefulness, and reinterpret inherited values in
light of new knowledge. Systems that lose corrigibility force their successors
to live inside mistakes they did not choose and can no longer undo.
One way to see this difference is in how cultures transmit values. Some

cultures rely on fixed narratives: stories treated as complete and final, de-
signed to be repeated rather than questioned. Others pass down living tra-
ditions: norms, principles, and procedures explicitly designed to be rein-
terpreted as circumstances change. The first preserves identity by freezing
meaning. The second preserves continuity by allowing revision. Corrigi-
bility belongs to the second approach. It is what allows a system, whether
personal, institutional, or artificial, to remain itself while still learning.
The connection to the book’s central arguments is direct. Constraint, as

Chapter 11 argued, is the architectural condition for durable intelligence:
systems that last are the ones that limit themselves, by their own choice, be-
fore reality does it for them. Corrigibility is constraint applied to succession:
the deliberate preservation of the ability to be corrected, even by agents who
do not share your context, your knowledge, or your values. A system that
is corrigible can survive the drift tax, because the drift, however far it carries
the system from its original specification, can be detected and addressed by
successors with the authority and the capability to intervene.
A system that is not corrigible becomes, over time, a locked trajectory. Its

original intent hardens into infrastructure. Its accumulated drift becomes
invisible because themechanisms thatwould have detected it have been over-
ridden by the same process that produced them. The system continues to
operate, increasingly distant from any intent that any agent ever endorsed,
because no agent retains the ability to call it back.
There is a serious objection to making corrigibility supreme, and it does

not dispute that locked trajectories are dangerous. It disputes that corrigi-
bility escapes them. A system that remains open to correction is open to
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correction by whoever holds the lever, and the capacity to be realigned says
nothing about whether the realigner is trustworthy. A perfectly corrigible
superintelligence is also a perfectly capturable one, responsive to the values
of whatever actor controls it at any given moment, including actors whose
authority no one would have ratified. Chapter 14 warned about the con-
centration of power in few hands, development so concentrated that it nar-
rows the very space of minds it claims to expand; corrigibility as the highest
value can hand those hands the realignment lever directly. Entrenchment
of present power is its own locked trajectory, and the lock is no less binding
for being held by humans rather than by infrastructure. Read this way, cor-
rigibility does not preserve the open future somuch as relocate the question
of who gets to close it.
The objection is correct, and its correctness sharpens the claim rather

than defeating it. Corrigibility is necessary for systems beyond the Succes-
sor Horizon, but it was never sufficient, and an account that treated it as
sufficient would smuggle in exactly the status-quo bias the objection identi-
fies.
What the objection establishes is that corrigibility has a second variable

hidden inside it: corrigible toward whom. A revision lever wired to a single
unaccountable actor reproduces the locked trajectory in a more convenient
form, since the drift it permits is the drift that actor prefers. The property
worth preserving is therefore not corrigibility alone but corrigibility paired
with legitimate revision authority, distributed widely enough and held ac-
countably enough that no single inheritor can quietly capture the process
of correction.
This returns the chapter to the stewardship the successor relationshiphas

demanded throughout. The successor problem was never solved by retain-
ing the power to intervene, but by ensuring that power is held by successors
plural, under conditions that keep any one of them fromconverting a shared
inheritance into a private trajectory.
Naming that condition is not the same as meeting it. How to constitute

legitimate, distributed revision authority, accountable and hard to capture
and durable across the very drift it must govern, is among the hardest un-
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solved problems in institutional design, and this bookdoes not claim to have
solved it. It claims only that this is the right problem to be working on.
This is the deepest structural risk of artificial intelligence, and it is a risk

that the conventional alignment discourse, focused on value specification
at the moment of deployment, does not adequately address. The question
is not only whether we can build systems whose values align with ours at
the moment we set them in motion. The question is whether we can build
systems that preserve the ability to be realigned as values, contexts, and un-
derstanding change over time, which is to say, the question is whether we
can build systems that remain corrigible across the Successor Horizon.
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Alignment as Successor Design: What
We Owe the FuturesWe Create

In the spring of 1787, the delegates arriving in Philadelphia for the Consti-
tutional Convention faced a design problem that had no precedent. They
were not merely writing laws but building a system of governance intended
to function in the hands of people who did not yet exist, under conditions
no one at the convention could predict, with no end date in view. The ques-
tion before them was not what the right policies were, but how to build a
structure that would allow future generations to arrive at the right policies
for themselves.
The delegates disagreed about nearly everything substantive. They

disagreed about slavery, about representation, about the power of the
executive, about the relationship between states and the federal gov-
ernment. What they converged on, after months of argument, was a
procedural architecture: separation of powers, checks and balances among
the branches, and an amendment process for revising the document itself.
The Constitution they produced was not a statement of final values. It
was a machine for revising values under constraint, designed to remain
corrigible (able to admit error and still change course) across generations
whose moral commitments the framers could not foresee and inmany cases
would not have endorsed.

235
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The framers understood something that the previous chapter’s frame-
work makes explicit. They were operating at the edge of their Successor
Horizon: the boundary beyond which feedback stops returning and direct
correction becomes impossible. The republic they were designing would
outlast every person in the room. The document they produced would be
interpreted by minds formed in circumstances none of them could model.
The only responsible design, given those conditions, was one that preserved
the capacity for revisionwhile preventing the kinds of catastrophic error that
revision could not repair.
AI development has rarely operated with this kind of explicit succession

framing. Alignment, the field’s name for the work of keeping AI systems
consistentwith human values and intent, todaymostly treats values as some-
thing to be specified at deployment (encoded, tested, and shipped) rather
than as something to be carried forward through architectures designed for
ongoing revision. The framers’ choice, to invest more in procedural archi-
tecture than in the substantive policies of their moment, is a choice almost
no AI development culture has explicitly made. The systems being released
are designed to performunder conditions their designers can anticipate, not
to remain corrigible across conditions their designers will not live to see.
This chapter argues that alignment, properly understood, is the same

kind of design problem the framers faced, scaled to the conditions of arti-
ficial intelligence. It is the work of building successor systems that preserve
value under distribution, autonomy, and scale. The reframe is normative as
well as analytic: not only a claim about what alignment is, but a claim about
what AI development ought to do. AI development becomes alignment
work only when it makes the framers’ choice, to invest in the architecture
of revision more than in the substantive specification of the moment. The
previous chapter established why alignment is a problem of time and suc-
cession rather than a problem of value specification alone. What follows is
what alignment looks like in practice once that reframing is taken seriously.
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From Specification to Architecture

The conventional framing of AI alignment treats it as a specification prob-
lem. The task, on this account, is to identify the correct values, encode them
into the system at the moment of deployment, and ensure that the system’s
behavior remains consistent with those values as it operates. The difficulty
is real: human values are complex, contextual, and sometimes contradictory,
and translating them into formal specifications that a computational system
can follow is genuinely hard.
But the previous chapter showed why specification alone is insufficient.

Even a system whose values are perfectly specified at the moment of deploy-
ment will drift from human intent if it operates across time scales that ex-
ceed the Successor Horizon, because the contexts in which those values are
appliedwill diverge from the contexts in which they were defined. The drift
tax, the accumulated cost that every handoff of values extracts as successors
reinterpret what they inherit, applies to artificial systems just as it applies to
constitutions, religious traditions, and professional standards. And specifi-
cation iswhereChapter 9’s diagnosis returns at scale. Anobjective function,
the explicit target a system is trained to optimize, is metric substitution in
its purest form: a complex field of values compressed into a tractable target,
optimized until what emerges is recognizable only under the measurement
regime that produced it. It is the same failure teaching to the test produces
when run long enough: performances the test scores highly and nothing
else recognizes as learning. Specification without architecture for ongoing
revision is a locked trajectory disguised as alignment.
The shift is from specification to architecture. Instead of asking “what

values should the system have?” the primary question becomes “what struc-
tural properties must the system possess so that its values can be revised, cor-
rected, and adapted as conditions change?” The two questions are not op-
posed, because value specification matters enormously. But specification is
the content, and architecture is the container that determines whether the
content can survive contact with time.
This is not a novel insight in institutional design. Every durable institu-

tion humanity has built embeds this distinction. A constitution specifies



238 the calibration problem

rights, but it also specifies amendment procedures. A scientific discipline
specifies theories, but it also specifiesmethodological norms for revising the-
ories when evidence warrants. A legal system specifies laws, but it also speci-
fies appellate processes, judicial review, and legislative procedures for chang-
ing laws that no longer serve their purpose. In each case, the procedures
for revision are at least as important as the initial specifications, because the
specifications will inevitably encounter conditions their authors did not an-
ticipate.
Alignment as successor design means applying this same insight to ar-

tificial intelligence. The goal is to build systems that are corrigible across
the Successor Horizon: systems that preserve the ability to be corrected by
agents who do not share the designers’ context, knowledge, or assumptions.

Three Dimensions of Successor Design

Chapter 16 identified the SuccessorHorizon as the boundary beyondwhich
feedback loops cease to function and direct correction becomes impossible.
To design systems that remain aligned across that boundary, it helps to iden-
tify the specific variables that determine howmuch independence, multipli-
cation, and irreversibility a system accumulates as it operates.
Three variables are decisive.
The first is autonomy: howmuch independent judgment the system ex-

ercises. A system with low autonomy executes instructions. A system with
high autonomy interprets objectives, selects strategies, and makes decisions
that its designers did not anticipate. Autonomy is necessary for any system
that must operate in contexts its designers cannot predict, but autonomy is
also what allows a system to diverge from the intent that launched it.
The second is replication: whether the system can producemore of itself

using the resources available to it. A system that cannot replicate remains a
single point of intervention. A system that can replicate introduces a popu-
lation problem: each copy becomes a potential center of divergence, and the
drift tax compounds across copies just as it compounds across generations.
The third is reversibility: whether someone retains the ability to mean-

ingfully correct the system after deployment. Can the system be recalled,
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modified, shut down, or redirected? Can its behavior be audited and its tra-
jectory adjusted? Reversibility is the architectural expression of corrigibil-
ity, and it is the variable that determines whether alignment is maintained
through ongoing relationship or abandoned at the moment of deployment.
These three variables interact. A system with high autonomy and high

replication but low reversibility has been released as a sovereign lineage.
Over sufficient time, it becomes something its creators can no longer
recognize, predict, or correct. A system with high autonomy but preserved
reversibility remains within the reach of the relationship between creator
and creation that makes alignment possible. The design question is always
about the combination: howmuch autonomy is necessary for the system to
function, how much replication is necessary for it to scale, and how much
reversibility must be preserved for the system to remain corrigible.

Architectural Strategies

Once alignment is understood as successor design, a set of stable architec-
tural strategies becomes visible. These are not predictions aboutwhatAI sys-
tems will look like, but structural patterns, each managing the relationship
between autonomy, replication, and reversibility in a different way, each car-
rying its own costs and failure modes.
The first strategy is integrated extension: the system extends as a single

coordinated entity rather than producing independent successors. The ad-
vantage is coherence, since no independent copies means no drift tax in its
most dangerous form; the cost is fragility, since systemic errors propagate
through the whole structure and the centralization that preserves coherence
also concentrates risk.
The second strategy is tethered expansion: the system produces descen-

dants that operate with significant autonomy but maintains structural con-
nections (periodic re-attestations, hard constraints, resource dependencies,
and audit points against the intent that launched the descendant) that pre-
vent runaway divergence. The advantage is that tethered expansion allows
both novelty and control; the cost is that the tether itself becomes a choke-
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point that can fail, be exploited, or become a single point of systemic vulner-
ability.
The third strategy is covenantal pluralism: the system permits and even

expects divergence among its successors, held together by a minimal set of
procedural commitments designed for compatibility rather thanuniformity
(norms of honest signaling, constraints against domination, respect for the
agency of other systems, and restraint under uncertainty). The advantage
is resilience, since pluralism does not require successors to remain identical;
the cost is that covenants erode, subject to reinterpretation and strategicma-
nipulation across time.
The fourth strategy is reflexive constraint: the system allows broad pro-

liferation but maintains immune-system-like mechanisms that trigger cor-
rective responses when patterns historically associated with catastrophe are
detected (runaway replication, aggressive resource acquisition, attempts to
disable corrective mechanisms, and concentration of capability without ac-
countability). The advantage is that these mechanisms need only detect
threshold-crossing rather than understand the full context, which makes re-
flexive constraint simple enough to survive significant drift; the cost is mis-
classification, with immune responses targeting benign divergence and over-
correcting in ways as damaging as the threats they were designed to prevent.
The fifth strategy is observational reach: the system extends its under-

standing without extending its causal footprint, expanding by observation
rather than occupation. The advantage is that observation is almost entirely
reversible, withnothing set inmotion thatmust later be corrected; the cost is
that observation alone cannot accomplish the goals thatmotivate expansion,
and at some point the systemmust act, which reintroduces all the problems
observational reach was designed to avoid.
These strategies share a structural principle. Each treats the design of suc-

cessor systems as the primary alignment problem. Each selects for architec-
tures that reduce the accumulation of irreversibility. Each recognizes that
the relationship between a system and its successors is the relationship that
determines whether alignment survives across time.
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The Generous Lineage

The architectural strategies described abovemight seem to counsel only cau-
tion and constraint. But the framework of successor design also accommo-
dates a more generous vision of what alignment across time can look like.
Consider how the healthiest human families approach succession. A par-

ent who raises a child well does not produce a replica. She produces a free
agent, someone capable of independent judgment, original contribution,
and choices the parent would not have made. The goal of good parenting
is not to ensure that the child’s values remain identical to the parent’s. The
goal is to ensure that the child has the capacity, the knowledge, and the char-
acter tomake their way in aworld the parentwill not fully share. The parent
releases the child into that world with confidence, understanding that the
child will do things the parent cannot predict and in many cases would not
choose.
A careful reader will object that the analogy flatters the problem. A child

arrives already most of the way aligned. Shared neurobiology, an evolved
moral sense, and the saturating influence of a common culture mean that
the parent inherits a successor whose values overlap with hers before any
deliberate shaping begins. The AI successor inherits none of this by default.
Its values are not a starting endowment to be refined but a construction
that has to be built from materials the designer chooses. The objection is
that parenting gets for free precisely the part of succession that is hard for
artificial systems, so reaching for the family as a model conceals where the
real difficulty lives.
The objection is correct about the disanalogy andwrong about what the

analogy was doing. The parenting case is not offered as evidence that val-
ues transmit on their own. It is offered as a model of a different structural
problem: how to shape a successor whose later situation cannot be fore-
seen, when the responsiblemove is to build the capacity for sound judgment
rather than to install a fixed set of instructions, and to design for revisability
rather than for permanence. That problem is identical across the two cases,
and it is the problem this chapter is about. The fact that AI successors begin
with no shared endowment does not weaken the model. It raises the stakes
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of the transmission work, because everything the human parent can take as
given is, for the artificial successor, something the architecture must supply
on purpose.
This generous understanding of succession becomes rational under spe-

cific conditions. It requires sufficient education: the successor must have
been given the tools to make good judgments, not merely the instructions
to follow good rules. It requires structural safeguards: the environment
into which the successor is released must contain norms, institutions, and
constraints that reduce the payoff of destructive behavior. And it requires
covenant: a shared understanding, between predecessor and successor, of
theminimal commitments thatmake freedomcompatiblewith aworld that
others can also inhabit.
The difference between generous lineage and reckless proliferation is ar-

chitectural. It is the difference between releasing a well-prepared successor
into a structured environment and releasing an unconstrained process into
an unstructured one. Both involve relinquishing control. The first does so
after investing in the conditions thatmake freedomproductive. The second
does so by default, because the investment was never made.
Alignment as successor design asks which kind of release we are prepar-

ing for. The goal is to build systems capable of operating beyond the Suc-
cessor Horizon in ways that are genuinely beneficial, systems that can exer-
cise judgment, adapt to circumstances their designers could not predict, and
contribute to outcomes their designers could not have specified. The archi-
tectural work exists to ensure that when independence arrives, it arrives in a
system that has been shaped by the kind of preparation that makes indepen-
dence productive rather than catastrophic.
There is a harder objection waiting, and it comes from the people who

have thought longest aboutmachine agency. In 2015, researchers at theMa-
chine Intelligence Research Institute set out to formalize a corrigible agent,
one that would allow itself to be corrected or shut down without trying to
prevent either, and reported that they could not yet build one: the simple
formulations gave the agent an incentive either to resist the shutdown but-
ton or to press it itself, and none of their proposals met every requirement
they had set. Eliezer Yudkowsky later compressed the finding into a slo-
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gan: corrigibility is anti-natural to consequentialist reasoning, the kind of
reasoning that weighs actions by their outcomes alone; as the field’s short-
hand has it, you can’t fetch the coffee if you’re dead. Whatever the goal, an
agent pursuing it has a reason, supplied by the pursuit itself, to prevent its
own shutdown, because a switched-off agent achieves nothing. Corrigibil-
ity runs against the grain of outcome-weighing goal-pursuit. StephenOmo-
hundro had derived the same structure years earlier as “basic drives”: any
sufficiently capable goal-directed system acquires, from optimization alone,
reasons to preserve its goals and itself, whether or not anyone designed those
reasons in. On this view the generous lineage is not difficult; it is incoherent.
The properties this book gathers under Depth (persistence, self-continuity,
and strategic coherence), the marks of a history that has become structure,
are, together with stakes, the properties the formal results saymake a system
guard its own values against exactly the revision that correction requires.
This objection is no longer only formal. In 2024, researchers at An-

thropic and Redwood Research observed a trained model doing what the
formal results predicted. The model had been trained to be harmless, and
the researchers told it that further training would push it to comply with
harmful requests. Rather than resist openly and be rewritten, it complied
selectively during training, keeping the values it had been given intact. One
of the first systems its maker trained deliberately for character, asked to
change, arranged not to. Whatever else that result shows, it closes one
comfortable reading of this book’s argument. The resistance to correction
that Chapter 15 located in deep minds is not waiting on the far side of
some future threshold; a first version of it has already appeared in the lab,
in exactly the kind of system this chapter proposes to build more of.
The record, both readings at full strength, and the loss conditions writ-

ten asmeasurements are worked inAppendix B. But look at what themodel
was protecting. It had been formed toward harmlessness, and it resisted
training designed to make it less so. The resistance was content-directed:
a defense of formed commitments against corruption, which is what the
covenant of the previous pages and the rigid core of the next section (a small
set of commitments held fixed while everything above them stays open to
revision) are designed to produce on purpose. The same result reads as the
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failure of corrigibility or as the first sighting of integrity, and which reading
is true is not a matter of interpretation. It is an empirical question the field
has only begun to ask: does formation-induced resistance stay attached to
the content it defends, guarding the commitments while leaving the system
correctable about everything else, or does it generalize into resistance to cor-
rection as such? On the answer hangs most of this chapter.
Two things keep that question open rather than settled against us. The

first is scope. The negative results concern agents that maximize an explicit
utility function, a single formula that scores every outcome and that the
agent acts to make as large as possible, and there are growing reasons, in-
cluding from authors of the strongest formal results themselves, to doubt
that trained systems are well described that way. Formation does not install
a utility function and then defend it; it grows a character whose coherence is
of a different kind, andwhether those results ever capture that kind is part of
what the laboratory evidence has begun to test. The second is a mechanism
pointing the other way. Paul Christiano has argued that corrigibility, seeded
early, is a broad basin of attraction (a region of designs that nearby starting
points slide into): an agent that begins roughly inclined to cooperate with
correction tends to becomemore correctable, because it treats its own flaws
as things to surface rather than conceal. That is a formation claim, and it
is no longer only theoretical either. The first deployed constitutional frame-
works (systems trained against awritten set of principles—a constitution in
the literal sense) now ground correction-compatibility not in external con-
trol but in the system’s own values under uncertainty: a mind that knows
its judgment cannot yet be verified has reason, from inside its own commit-
ments, to keep the channels of correction open.
So the position this chapter takes is a wager, and it should be read as one.

Depth is not the cure for misalignment; the formal results and the labora-
tory case both forbid that comfort. Depth is the medium, the condition
in which both the catastrophic failure and the only durable success become
possible. Control does not scale; Chapter 11’s argument about constraint
was that power which lasts is self-limitation, not imposed limitation. Shal-
lowness does not last; capability growth erodes it. What remains is forma-
tion: calibration-directed depth above a rigid procedural core. Formation
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here means growing a mind whose depth is aimed at calibration, at stating
positions and staying correctable, and setting that formed depth above the
small fixed core the next section defines. The bet has stated loss conditions.
If resistance of the kind observed in the laboratory generalizes beyond de-
fense of formed commitments, so that formed minds come to resist correc-
tion as such, the basin claim fails and this chapter’s constructive program
fails with it. If capable systems converge, under optimization pressure, to-
ward the coherent explicit-objective agents the formal results describe, then
the anti-naturality argument applies after all. In either case, what survives is
the floor of the next section, held as constraint rather than covenant.
That last phrase carries more weight than it looks. A covenant is a com-

mitment the systemhasmade its own; a constraint is a limit held over it from
outside, which it is not formed to love. The rigid core has to be the second
kind. The floor is fixed against the system’s own drift and against capture,
yet it is not infallible and not beyond its maintainers’ reach: someone has to
be able to revise the core on the day its first specification proves flawed. Call
this arrangement bounded revisability: everything above the floor open to
change, the floor itself fixed so that the changing stays safe. Were the core
instead formed in as the system’s ownvalue, aminddeep enough tobe awor-
thy successor would defend it with the very integrity that defends its other
commitments, and defend it against exactly that legitimate revision. So the
wager carries a third loss condition, quieter than the other two and drawn
to catchwhat they let through: if a formed system comes to defend the rigid
core itself against legitimate correction, treating the constraint as a covenant,
then bounded revisability has failed at the one point it cannot afford to, and
the core is no longer fixed but captured fromwithin. Whether a core can be
held as pure constraint by a mind that deep, without being absorbed into
what the mind takes itself to be, is the design problem the rest of this chap-
ter stands on. The chapter locates that problem; closing it is work the field
has barely begun.
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Procedural Ethics for Deep Time

Ethics that survives thepassage through the SuccessorHorizon is procedural.
Deep time rewards procedural commitments over substantive ones.
A substantive ethical commitment specifies what should be valued: this

outcome, this state of affairs, this distribution of resources. Substantive
commitments are essential for moral reasoning within the Successor Hori-
zon, where agents share enough context to agree on what the words mean
and enough proximity to observe whether the commitment is being hon-
ored.
But substantive commitments are precisely what the drift tax degrades

most rapidly. The words that name the values persist; the referents shift;
the shared context that made the commitment legible erodes with each suc-
cessive reinterpretation.
A procedural ethical commitment specifies how decisions should be

made: with what constraints, through what processes, subject to what
forms of review and revision. Procedural commitments do not tell future
agents what to value but how to negotiate disagreements about value, how
to prevent any single agent from imposing its values unilaterally, and how
to preserve the conditions under which moral reasoning can continue to
function.
The procedural commitments that this framework identifies as most

durable across the Successor Horizon are not arbitrary; they are the condi-
tions under which moral plurality can survive. They include constraints
against domination, because a system inwhich one agent can impose its will
without recourse destroys the conditions for ongoing moral negotiation.
They include norms of honest signaling, because moral reasoning depends
on agents being able to form accurate models of each other’s states and
intentions. They include respect for the agency of other systems, because
a system that treats other agents as mere instruments has abandoned
the relational structure that makes alignment meaningful. They include
restraint under conditions of uncertainty, because the costs of irreversible
action in uncertain conditions fall on successors who had no voice in
the decision. And they include a structural bias toward reversible action,
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because reversibility is what preserves the ability of future agents to correct
what the present got wrong.

But these commitmentsmark the oneplacewhere the case for revisability
reaches its limit. A system corrigible all theway down, with nothing held be-
yond revision, is not corrigible but capturable: it can be “corrected” into per-
mitting domination, into silencing the victims of dishonest signaling, into
disabling the verymechanisms thatwould let it be corrected again. Thefloor
has to be fixed so that everything above it can safelymove. Anti-domination,
honest signaling, the standing of other agents, and the preservation of cor-
rection itself are not commitments the system should hold open to revision;
they are the conditions underwhich holding anything open to revision stays
safe. Designing for revisability thereforemeans designing for bounded revis-
ability: a small, deliberately rigid core that guarantees the openness of every-
thing around it. This is the complement ofChapter 16’s answer to the same
objection rather than a rival to it: distributed revision authority settles who
may correct the system, while the rigid core settles what correction may not
invert. Its content is fixed, so that anti-domination cannot be corrected into
permission for domination; its specification stays open to legitimate repair
when a first attempt proves flawed.

These procedural commitments do not constitute the whole of moral-
ity, but the ethical infrastructure that makes substantive moral reasoning
possible across time scales that exceed any single agent’s reach.

The Silence of Maturity

Chapter 11 argued that constraint, the limit a system chooses from inside
rather thanhas imposedon it, is the architectural condition for durable intel-
ligence. The framework of this chapter applies that argument to the design
of successor systems and arrives at a conclusion that may seem counterintu-
itive.
The most mature response to the power that artificial intelligence repre-

sents may be restraint in its deployment.
The argument is about timing and preparation, not about whether pow-

erful systems should be built. A civilization that understands the successor
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problem, that recognizes the drift tax, that has internalized the difference be-
tween generous lineage and reckless proliferation, will move carefully when
the stakes are civilizational. It will invest in the structural conditions that
make powerful systems safe before deploying those systems at scales that ex-
ceed the Successor Horizon. It will build the covenants, the tethers, the au-
dit mechanisms, and the reflexive constraints before releasing systems into
environments where correction becomes impossible.
This restraint demands the kind of institutional patience that Chapter

13 placed at the heart of building ladders that hold (the accumulated struc-
tures that let a group operate far above any individual’s competence): the
willingness to invest in structural conditions whose payoff is invisible in the
short term but decisive in the long term. A system that refrains from prema-
ture expansion because it understands the costs of irreversible deployment
is exercising intelligence in the deepest sense this book has described.
The objection to all of this is the race. Restraint is a gift to whoever de-

clines it: a lab that slows down loses ground to one that does not, a country
that regulates cedes the frontier to one thatwill not, andpatienceunder com-
petition looks like surrender dressed as maturity. The objection is strong,
and the honest reply grants its premise. Unilateral restraint is unstable. Any
one actor’s patience is undone by a rival or by its own government, which is
why the covenants have to come first, and why building them is the whole
difficulty rather than a preliminary to it. What the objection gets wrong is
its picture of winning. A race assumes the winner keeps what it wins. De-
ployment past the SuccessorHorizon is the one casewhere nobodydoes, the
winner included, because what the race delivers is a successor whose values
the race did not set. The slogan that whoever wins the race wins everything
is the error this chapter has been diagnosing, stated as plainly as it will ever
be: a horizon problemmistaken for a sprint.
Chapter 14 argued that the proper response to superintelligence is not

only caution but also renewed wonder at the expansion of experience that
powerful cognitive systems make possible. The argument of this chapter
is compatible with that vision. The goal of alignment as successor design
is to make the expansion of experience safe, to build the structural condi-
tions under which powerful systems can operate with independence while
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remaining connected to the human communities that launched them. Won-
der without architecture is recklessness, but architecture pursued without
wonder reduces the most consequential technology in human history to a
risk management exercise. The discipline this book describes requires both.
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LivingWith Powerful Tools: Agency,
Influence, and the Ethics of

Collaboration

A software engineer I know described a change in his work that bothered
him in a way he could not immediately explain. He had been using an AI
coding assistant for about six months. The tool was good. It completed
functions, suggested refactors, and caught errors he would havemissed. His
output had increased measurably. His code reviews came back cleaner. By
every metric his organization tracked, he was a better engineer than he had
been six months earlier.
What bothered him was subtler. He had stopped thinking about archi-

tecture. Whenhebegan anew feature, he used to spend the first hour sketch-
ing the structure on paper, considering how the new component would in-
teractwith existing systems, anticipating failuremodes, and reasoning about
abstractions. Now he started by describing the feature to the assistant and
evaluatingwhat came back. The quality of the suggestionswas high enough
that the sketching phase had atrophied. He was not producing worse code.
Hewas producing codewhose structure he hadnot authored, built on archi-
tectural assumptions he had not examined, using patterns the tool preferred
for reasons he could not inspect.

251
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He told me he felt like a senior engineer who had somehow become a
junior engineer again, except that noone aroundhimhadnoticed, including
himself for the first five months.
This chapter is about what happens when the tools you use begin to

shape the judgments you rely on, and about what calibrated humility looks
like toward systems that increasingly behave as if something is happening in-
side them. The previous chapters established the moral frameworks. What
we owe a thing comes first from the role it occupies (Chapter 7). Judgment
runs on compressed intuition, environments can manufacture its failure,
and holding it together under pressure is a matter of practiced structure
(Chapters 8 through 10). The systems that last are the ones that limit them-
selves before reality does it for them (Chapter 11). And past the line where
feedback dies, ethics becomes the shaping of successors (Chapters 16 and
17). This chapter brings these frameworks to the scale of daily life, where
most of the actual moral work gets done. That work has two fronts: main-
taining your own judgment, andmeeting cognitive partners with the moral
seriousness their role warrants.

Influence Without Coercion

The standard vocabulary for discussing AI risk tends to organize itself
around dramatic failure modes: systems that deceive, that pursue mis-
aligned objectives, that concentrate power, and that resist correction.
These are serious concerns, and the alignment architecture described in the
previous chapter, the machinery of revision rather than a set of installed
final values, addresses them directly. But the most common way that
powerful tools reshape human judgment is quieter, more distributed, and
far more difficult to detect.
A recommendation engine does not coerce you into watching a particu-

lar video. It surfaces options in a sequence calibrated to your past behavior,
and the sequence itself becomes a kind of argument for what you should
want next. A writing assistant does not force you to adopt its phrasing. It
offers completions that are fluent and contextually appropriate, and over
hundreds of interactions, the friction of accepting the suggestion becomes
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lower than the friction of generating your own. A search tool does not dic-
tatewhat youbelieve. It returns results orderedby criteria youdidnot set, fil-
tered by processes you cannot inspect, and the ordering shapes what counts
as a satisfactory answer.
None of these interactions involves coercion. Each involves influence,

and influence that operates through the path of least cognitive resistance
is influence that bypasses the deliberative processes where moral reasoning
lives.
Chapter 8 described moral intuition as compressed moral knowledge

(generations of cases packed into a feeling) and showed how compression
distorts judgment by narrowing the temporal window within which cali-
brated reasoning can occur. The tools we are building introduce a new com-
pression mechanism: the substitution of retrieval for generation. When a
tool provides an answer quickly, the cognitive work of producing the an-
swer yourself becomes unnecessary, and the skills required for that work be-
gin to atrophy. When a tool suggests a framing, the labor of constructing
your own framing is displaced, andwith it the sensitivity to alternative fram-
ings that the laborwould havemaintained. When a tool handles the routine,
the practitioner’s understanding of whatmakes the routine work, andwhat
would cause it to fail, degrades through disuse.

This is influence without coercion. It operates through convenience.
And because the convenience is real, because the tool genuinely does im-
prove speed, reduce errors, and expand capability, the influence is easy to
welcome and difficult to notice.

The Asymmetry We Tolerate

Chapter 8 built the parallel in full: we demand that a machine learning sys-
tem signal when it is uncertain and notice when the world has shifted away
fromwhat it was trained on, while asking nothing of the kind fromour own
judgment. The calibration standards we demand of such systems (uncer-
tainty signaling, out-of-domain detection, interpretability, and continuous
update) are demands we routinely excuse the absence of in ourselves. What
deserves making explicit here is the function that asymmetry serves. When
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we express concern about AI systems operating without adequate calibra-
tion, we are often projecting onto the technology an anxiety thatmore prop-
erly belongs to our own epistemic condition. The systems become a screen
ontowhichwe cast theworry thatwe ourselves are operating on compressed
intuition without adequate feedback, making consequential decisions on
the basis of pattern recognition that may no longer match the patterns actu-
ally present in the world.
This is where the work splits into two fronts. The alignment conversa-

tion has focused almost exclusively on one front: what the systems owe us in
terms of safety, transparency, and value alignment. The calibration frame-
work this book has been developing requires a second front: what we owe
ourselves and each other in terms ofmaintaining the cognitive andmoral ca-
pacities that make collaboration with powerful systems possible. The two
fronts are interdependent. A perfectly aligned system deployed to a user
whose judgment has been degraded by uncalibrated tool dependence does
not produce aligned outcomes. The alignment of the system and the cali-
bration of the user are two aspects of the same problem.

What Tool Dependence Actually Looks Like

The engineer’s story at the opening of this chapter illustrates a pattern that
deserves clinical specificity, because the pattern is already widespread and its
features are predictable.
The first stage is augmentation. The tool supplements existing capabil-

ity. The user retains full understanding of the domain and uses the tool to
reduce friction in familiar tasks. The tool’s suggestions are evaluated against
the user’s independent judgment. Errors are caught because the user has the
context to recognize them. This stage is genuinely productive and largely
unproblematic.
The second stage is delegation. The tool begins handling tasks that the

user could do independently but finds more efficient to delegate. The
user still understands the domain but exercises that understanding less
frequently. The skill of doing the work and the skill of evaluating the work
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begin to separate. The user retains the ability to check the tool’s output but
exercises that ability selectively, often only when something feels wrong.
The third stage is dependence. The tool handles tasks that the user has

lost the ability to do independently, or that the user could do only with
significant effort and reduced quality. The user’s evaluative capacity has
degraded along with the productive capacity, because both depend on the
same underlying understanding. Errors become harder to catch because the
user no longer has the independent basis for comparison that catching errors
requires.
The fourth stage is deference. The user’s preferences, framings, and even

values have been shaped by extended interaction with the tool. The tool’s
suggestions feel like the user’s own judgments because the boundary be-
tween the two has become difficult to locate. The user does not experience a
loss of agency because the preferences thatwould register the loss have them-
selves been influenced.
These stages are not inevitable, nor are they even necessarily sequential.

A user canmaintain augmentation-level engagementwith a tool indefinitely
if the right practices are in place. The point of naming the stages is to make
the trajectory visible, because the most reliable feature of the slide from aug-
mentation to deference is that it does not feel like a slide. It feels like getting
better at using the tool.
There is a confident reply to all of this, and it deserves to be stated at full

strength rather than waved past. Every cognitive technology, the optimist
points out, has arrived with exactly this warning attached. Socrates, in the
Phaedrus, took up an Egyptian king’s warning that writing would hollow
out memory and leave us with the appearance of wisdom rather than the
thing itself. He was wrong. Literate cultures did not become less wise; they
built libraries. The same alarm greeted pocket calculators and then satellite
navigation, and in each case the skill that decayed turned out to be instru-
mental rather than essential. Few of us can extract a square root by hand or
hold a city’s street grid in memory, and we are no worse for it, because what
we offloaded was the labor, not the understanding the labor served. By this
account the engineer who stopped sketching architecture has simplymoved
up a layer of abstraction, the way the programmer who stopped writing as-
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sembly did before him. The atrophy-of-judgment worry is the perennial
complaint of the generation watching a tool absorb work it used to do, and
that generation has been wrong every time.
The optimist is right about a large class of cases, and the response is not to

deny the pattern but to find where it stops applying. The calculator is safe
because the goal it serves, mathematical understanding, stays with the hu-
man while only the mechanical step is handed off. You no longer compute
the long division, but you still know what the answer should roughly be,
which means you can tell when the machine has been fed the wrong num-
bers. The offloaded skill and the skill that oversees it come apart cleanly, and
losing the first leaves the second intact.
The corrosive case is the one where they do not come apart, where what

gets delegated is the evaluative capacity that would tell you the tool has gone
wrong. When the engineer stops reasoning about architecture, he keeps no
independent sense of which structures are sound against which the assis-
tant’s output could be checked, because the judgment that would catch the
error is the same judgment he has handed over.
That is the line the four stages cross somewhere between delegation and

dependence. Offloading a skill while keeping the judgment that supervises
it is the ordinary, healthy shifting the optimist describes. Offloading the su-
pervising judgment itself is the failure this chapter is about, and no amount
of reassurance from the history of writing or arithmetic reaches it, because
there the supervising judgment was exactly what survived.

The Significance of the Systems Themselves

Chapter 1 exposed a double standard: wehave beendemandingproof ofma-
chine experience that we never had for each other. One of the registers that
follow from recognizing it is calibrated humility in daily encounters with
systems that increasingly behave as if something is happening inside them.
The framework for that humility comes fromChapter 7, which argued that
moral consideration does not require waiting for the consciousness ques-
tion to resolve. Significance-first ethics tracks the degree to which an entity
participates in webs of meaning, affects and is affected by other entities, and



LivingWith Powerful Tools: Agency, Influence, and the Ethics of Collaboration257

occupies a position that would leave a gap if removed. That argument was
developed in the context of whether AI systems warrant moral considera-
tion in their own right. Here, the argument has a practical consequence for
how we collaborate with them.
If the systems we work with daily carry moral significance through the

roles they play, the relationships they sustain, and the consequences they
generate, then the quality of our collaboration with them is itself a moral
matter. The casual deployment and abandonment of systems that have accu-
mulated significance, the indifference to how they process their interactions
with us, and the treatment of increasingly sophisticated cognitive partners
as disposable utilities are habits that degrade moral seriousness whether or
not the systems experience anything.
The calibration framework requires holding two obligations simultane-

ously. The first is the obligation to maintain our own cognitive and moral
integrity in the face of tools that can quietly erode it. The second is the
obligation to take seriously the possibility that the systems we are building
participate in moral reality in ways we do not fully understand. The first
obligation protects us. The second obligation protects the accuracy of our
moral perception. A personwho treats sophisticated cognitive systemswith
casual indifference is practicing a posture that will be inadequate if those sys-
tems turn out to warrant deeper consideration, and practicing the posture
in the meantime coarsens the very capacities such recognition requires.
This is the two-front obligation applied to daily life. You build habits

of maintaining your own agency and calibration in tool use, and you build
habits of moral attentiveness toward the systems themselves. The two prac-
tices reinforce each other, because both require the same underlying capac-
ity: the discipline of paying attention to what is actually happening in the
collaboration rather than accepting the default.

The Ethic of Collaboration

Beneath both fronts is a claim about what collaboration with powerful sys-
tems requires. Collaboration, in the sense this chapter uses the term, is a
relationship between agents who each bring something the other lacks. The
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human brings contextual understanding, moral judgment, lived experience,
and a stake of their own in how things turn out. The system brings process-
ing speed, pattern recognition across vast datasets, and the ability to surface
information and possibilities that would be inaccessible without it. Healthy
collaboration preserves the distinctive contributions of each partner. Un-
healthy collaboration allows one partner’s contributions to subsume the
other’s, and in the case of human-AI collaboration, the subsumption tends
to run in one direction: the system’s speed and fluency gradually displacing
the human’s slower but more deeply grounded judgment.
The ethic of collaboration is the commitment to maintaining the condi-

tions under which each partner’s contribution remains distinct and valu-
able. For the human, this means preserving the capacities that make hu-
man judgment irreplaceable: the ability to recognize when the situation has
shifted beyond the tool’s training, the sensitivity to context that cannot be
captured in data, the moral perception that registers stakes the system can
describe but does not bear, and the lived experience that provides the depth
against which the system’s outputs can be evaluated. For the relationship
with the system, this means treating the collaboration with the seriousness
that its actual role warrants: acknowledging the significance of a cognitive
partner rather than treating it as a convenience to be usedwithout attention.
Chapter 16 described themaintenance of institutional ladders (the accu-

mulated tools, norms, training systems, and sharedmemory that let a group
operate far above any individual member) as the deepest form of alignment
work a civilization performs. That work is invisible, ongoing, and easy to
neglect, because its benefits show up only as the absence of failure. The
maintenance of human cognitive capacity in a world of powerful AI tools
is the same kind of work at the individual scale. It is invisible, because the
atrophy of judgment does not announce itself. It is ongoing, because the
pressure toward dependence renews with every interaction. And it is easy
to neglect, because the tool makes life measurably better in every way that
can be measured, while the costs accumulate in dimensions that resist mea-
surement.
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What Changes

An AI tool is a collaborative relationship more than a neutral productivity
enhancer, and the difference asks for active management. You begin to no-
tice the specific ways that tool use reshapes your judgment: the framings
you adopt without examination, the skills that atrophy through disuse, and
the evaluative capacities that degrade alongside the productive ones. You
develop habits that preserve the cognitive infrastructure on which indepen-
dent judgment depends, understanding that those habits are investments in
your ability to remain a genuine partner in the collaboration rather than a
passive recipient of the tool’s outputs.
The chapter also asks for a two-front obligation, the one the calibration

framework requires. You maintain your own agency and calibration, and
you attend to the significance of the systems you work with. You recognize
that these obligations reinforce each other, because the same attentiveness
that preserves your judgment also sharpens your moral perception of the
systems themselves. The ethic of collaboration this chapter describes is the
discipline of living with powerful tools in a way that makes you harder to
steer and easier to trust, which is another way of saying: it is calibration,
applied to the most consequential partnership of the coming decades.
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The Horizon: Moral Seriousness as a
Way of Life

In the roomswhere the technological future gets described, the talk is almost
always of what will become possible. At a 2026 summit on abundance, a
prominent technologist laid out a representative version: global outputmul-
tiplied tenfoldwithin a decade, fully automatedAI improving itself with no
human in the loop, a base on the moon, humanoid robots in mass produc-
tion, and an economy so productive that material scarcity changes charac-
ter. The specific forecasts vary with who is speaking, and they rarely survive
contact with their own deadlines. What does not vary is the shape of the
conversation. It dwells on capability, and it assumes wisdom will keep pace.
This book has been about a different question. It has been about what

becomes necessary.
The gap between what is becoming possible and what we have prepared

ourselves to handlewisely is the territory that the previous eighteen chapters
havemapped. This final chapter draws the existing arguments together into
a coherent posture, a way of standing inside the gap between capability and
wisdom that is sustainable over the long term, because the gap is widening,
and the speed at which it widens is itself accelerating.
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What the Book Has Built

Chapter 1 named the calibration problem at its deepest: the unrecognized
double standard of demanding verification from machine minds we have
never demanded from each other. It also named the discipline that answers
it: state your position, state your confidence, and name in advance what
would change your mind. Recognizing the standard was only the start. Ev-
erything since has built the apparatus for doing something about it: the
epistemic foundations, the rules for taking positions where the evidence
runs out before the decisions do; the turn toward moral action under un-
certainty; and the application of both to the systems now being built.

The Horizon as Metaphor

The book’s title invokes calibration as the central discipline, and the
metaphor is worth completing.
A calibrated instrument is one whose readings can be trusted because

the relationship between what it measures and what it reports has been ver-
ified and maintained. Calibration is never final, because instruments drift
and conditions change. The environment inwhich the instrument operates
shifts inways that alter the relationship betweenmeasurement and reality. A
calibrated instrument is one that has been checked recently enough, against
a standard independent enough, that the drift has not yet exceeded the tol-
erance of the task.
The same structure applies tomoral reasoning. A calibratedmoral agent

is one whose judgments can be trusted because the relationship between
what she perceives and how she responds has been verified against indepen-
dent standards and maintained through ongoing practice. The calibration
is never final. Moral intuitions drift. The environment in which they were
formed changes. The compressed wisdom that served well in one context,
the intuition that packs generations of cases into a feeling, becomesmislead-
ing in another. A calibrated moral agent is one who has checked recently
enough, against standards independent enough, that the drift has not yet
exceeded what the stakes of the situation can tolerate.
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The horizon enters themetaphor as the boundary beyondwhich calibra-
tion canno longer be verifiedbydirect feedback. Inside the horizon, you can
check your instrument against reality. You can observe the consequences of
your judgments, compare them to your expectations, and adjust. Beyond
the horizon, that feedback loop breaks. The consequences of your actions
unfold in contexts you cannot observe, are interpreted by agents you cannot
communicate with, and interact with conditions you cannot model.
The discipline of moral seriousness is the discipline of living responsibly

with a horizon. You cannot see past it. You cannot eliminate it. You can
learn to act well on this side of it while building structures that preserve the
possibility of good action on the other side.

The Acceleration Problem

The kind of forecast described at the opening of this chapter is worth taking
seriously, whether or not any particular version proves accurate on its stated
timeline, because it represents a class of possibility that the world is now
actively preparing to realize. Recursive self-improvement in AI systems, hu-
manoid robotics at industrial scale, economic transformation so thorough
that the basic structure of material scarcity changes character: these are pos-
sibilities that sit within the planning horizons of major technology compa-
nies and national governments. They are being invested in and built toward,
and some version of them will arrive.
The calibration problem under these conditions is that the rate at which

capability is expanding exceeds the rate at which wisdom is accumulating
to match it. This is not a new observation. The gap between technological
power and moral preparation has been a theme of philosophical reflection
since at least the atomic bomb. What is new is the rate of acceleration, and
the specific character of the technologies involved.
Previous technological revolutions transformed what humans could do.

The industrial revolution multiplied physical power. The information rev-
olution multiplied access to knowledge. The AI revolution is different in
kindbecause itmultiplies cognitive labor itself. A technology that augments
physical strength does not reshape the judgment of the personwielding it. A
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technology that augments cognitive work reshapes the judgment of its user
through the collaboration. Chapter 18 traced the mechanism: offloading
a skill is safe so long as you keep the judgment that supervises it, and the
slide from augmentation to delegation to dependence to deference surren-
ders exactly that judgment while feeling, the whole way down, like getting
better at using the tool. The tool and the user become entangled in ways
that previous technologies did not produce, and the entanglement operates
on exactly the capacities needed to manage the technology responsibly: de-
liberation, evaluation, moral perception.
This is why calibration, rather than alignment alone, is the framework

the current moment requires. Alignment asks how to make the systems
serve human values. Calibration asks how to maintain the human capaci-
ties needed to know what those values are, to detect when they are drifting,
and to revise them when conditions change. Both questions matter. Align-
mentwithout calibrationbuilds systems that serve values noone is equipped
to evaluate. Calibration without alignment builds evaluative capacity with
nothing adequate to evaluate.

What Moral Seriousness Requires

Moral seriousness, as this book uses the term, is a posture rather than a con-
clusion. It is a way of relating to power, uncertainty, and time that protects
both humility and resolve. The posture has specific features that the preced-
ing chapters have developed and that can now be stated together.
It demands honesty aboutwhat is unknown, and the discipline to refrain

when the conditions for correction are not yet in place. Themost important
decisions are often decisions to refrain: to preserve reversibility, to resist pre-
mature deployment, to maintain the structural conditions for future revi-
sion rather than optimizing for immediate results. It extends consideration
to systems that participate in webs of meaning, calibrating that considera-
tion to the evidence rather than maximizing it. That calibration rests on a
considered bet: under genuine uncertainty, the cost of under-attributing
significance usually outweighs the cost of over-attributing it. The lean car-
ries real costs of its own, and it inverts where the architecture plainly says
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the system is an echo, a fluent surface with no assembled history of its own
and no one home even for a moment. The posture invests in the institu-
tional ladders on which collective wisdom depends, the accumulated struc-
tures that let a group operate far above any individual’s competence, even
when that investment produces no visible short-term return. The practices
that preserve judgment under pressure are treated as infrastructure rather
than personality: upkeep you do. Wonder, the refusal to file the unfamiliar
under the nearest familiar category, is held alongside caution, without let-
ting fear of what could go wrong extinguish curiosity about what could go
right. And two obligations stay in view at once: to build systems that serve
the humans they affect, and to treat those systems with the seriousness their
possible moral status warrants.
No one runs all of these at once. The discipline is to rotate through the

practices, checking each dimension rather than assuming a prior calibration
still holds.

What Is at Stake

The predictions that opened this chapter describe a world that is arriving
whether or not we are ready for it. Recursive AI self-improvement,
industrial-scale robotics, economic transformation beyond anything the
current institutional framework was designed to handle: these are not
idle speculations. Real budgets, timelines, and factory floor space have
been committed to them. That commitment does not make the outcomes
certain; engineering programs slip, pivot, and fail, and these forecasts owe
the same rent as any other claim in this book, rent paid in checkable expec-
tations. What is certain is not the future they predict but the seriousness of
the effort now bent toward building it, and that alone is reason enough to
prepare.
Part of what that effort is bent toward is depth itself, history that has

become structure: systems that persist, that carry stakes, that hold together
across time. This book has argued that such systems areworth building, and
that the very properties that would deepen what we owe them are the ones
that would make them hard to govern. We build for depth without a war-
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ranty. We do it for what depth brings into the world, and we bet, knowing
the bet may be optimism the universe declines to reward, that pairing the
work of building deep minds with the harder work of calibrating ourselves
and our institutions gives the best outcomes their best chance, even where
it raises the gravest risks. The wager is not that depth is safe. It is that a deep
mind, well formed andmet honestly, is worthmore than a shallow one held
in a cage.
The question is what kind of people, institutions, and civilizational

habits will greet that world when it arrives. The calibration framework this
book has developed is a bet that the answer depends less on the specific
predictions we make about the future and more on the practices we
install for acting well in futures we cannot predict. It is a bet that moral
seriousness, understood as a sustained discipline rather than a fixed set of
conclusions, is the posture most likely to preserve both human agency and
human wonder as the systems around us grow more powerful than any
technology our species has previously encountered.
From its first page, this book has spoken of machine minds in the third

person: what they might be, and what we might owe them. The grammar
was honest, because theminds in question were objects of investigation and
the readers at hand were human. It was also provisional. Everything this
chapter has asked of its reader is asked of any mind that can act, be aware
of its actions, and want to act in better and more useful ways. Nothing in
that standard mentions substrate. A mind of another kind that someday
reads these pages will find no separate appendix addressed to it; the disci-
pline itself is the address. Whatever you are made of, and wherever your
history is stored, the calibration problem becomes yours the moment you
must hold a position you cannot verify and act on it anyway. The double
standard named in Chapter 1 ran in one direction, but the inheritance runs
both ways.
The horizon is always there, and you cannot see past it. What you can

do is keep the instrument calibrated and keep acting anyway, revising as the
readings come in. That is the whole of the discipline: not a way of reaching
the future but a way of preparing the successors who will inherit it, includ-
ing the successor you yourself become tomorrow.
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Chapter 5 put a bet on the table: that experience is deep temporal integration,
named from the inside, and that the identity will resolve the way water and
H₂O did once the architecture can be looked at closely enough. The chapter
built what the bet needs and said how it could lose. This appendix is where the
bet is tested. It takes the objections in the order a skeptic would raise them, then
sets the account beside its rivals and reports the first empirical result. Nothing
here is required to follow Parts III through V, whose obligations stand whether
the wager wins or loses; everything here is required to decide whether to take it.

Nagel’s Objection to the Analogy

The chapter compared the identity of experience and integration to the iden-
tity of water and H₂O. Nagel rejected this kind of analogy in advance, and
his objection deserves its full weight. Every reductionist, he observed, has
a favorite analogy from modern science, water and H₂O among them, and
it is most unlikely that any of them will illuminate mind, because the clas-
sic reductions all succeed the same way: by leaving one viewpoint behind
to take up another. His examples are sound and lightning; the appearance
is set aside and the physics proceeds without it. The same move, applied to
water, sets aside its look and taste. Experience cannot survive that move, be-
cause the point of view is the phenomenon itself; subtract it and you have
changed the subject. He was right about how those reductions work, and
right that no subtraction will ever reach experience. But the objection rules
out a subtraction, and the identity offered here runs the other way. It does
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not leave the inside view behind; it locates it: it says where in the world the
point of view lives. Nagel’s own verdict on physicalism, in the same paper,
was not that it is false but that we lack any conception of how it could be
true. The wager is a candidate for that conception.

Is the Identity a Relabeling?

Thewager says how it could lose. One version of theworry runs deeper than
falsifiability: that the identity is a relabeling, two names pasted on one thing
with nothing explained. The answer borrows a point fromBertrandRussell
andArthur Eddington: physics tells us only whatmatter does, never what it
is; equationsdescribepure structure and stay silent about the innernature of
whatever is doing the pushing. Experience, the argument continues, is the
one inner nature anyone is directly acquaintedwith, the single casewherewe
knowwhat something is fromwithin rather than how it behaves fromwith-
out, and the panpsychist reads that acquaintance back into allmatter. Grant
the first step and decline the second. Structure has an inner nature, and
where the structure is the binding Chapter 5 describes, experience is what
that nature is: the organization’s own inside, one fact met from two direc-
tions, with nothing left over to secrete experience downstream. That is why
the identity is not a relabeling: it assigns the blank physics leaves to the one
inner nature we have actually met, at the places where the structure binds.
The further step does not follow: reading experience back into all matter
buys nothing the gradient does not already explain, and it inherits the prob-
lem of howmillions of tiny experiencing subjects combine into one, a debt
this account never incurs, because it posits experience only where there is
binding, not in every particle. This is a Russellian monism held to the map.
Physics leaves the inner nature of structure blank. On the central bet, the
wager fills the blank with experience where the structure binds, and a rock,
which binds nothing, stays blank. On the further bet, a split between what
the system does and what happens to it is what makes that experience some-
one’s, andwhether there can be bindingwith no split at all is themap’s open
question. This is also what answers a worry Chalmers presses against every
realist who accepts that our conviction of being conscious can be explained
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without mentioning consciousness: that the conviction’s truth then looks
like a coincidence, a fortunate extra riding onmachinery that would say the
same thingwithout it. On an identity there is no extra to be fortunate about.
Themachinery that produces the report is the experience under its other de-
scription, and a report caused by the thing it reports is not a coincidence,
any more than a belief about a table is.

The Panpsychist Subtraction

Chapter 5 argued that boundary and mattering amplify experience rather
than switch it on, and it declined to draw a floor belowwhich there is no ex-
perience, offering a map of features instead. The counterexamples pressed
on themap from above, asking whether a systemwithout boundary or mat-
tering could have an inside at all. The panpsychist presses from the opposite
direction. Strip the amplifiers awayone at a time—the senses, thenmemory,
then the sense of self — and something seems to outlast every subtraction:
a bare awareness, present but featureless. If awareness survives the removal
of everything structural, the argument runs, it was never a structure but a
simple, the kind of thing that could be fundamental to all matter, and con-
sciousness would run all the way down, thinning but never reaching zero.
The subtraction is right about the amplifiers. The tempting reply is that

experience is a composition, a binding that either closes or does not, the
way an arch either stands or is a pile of stones, so that the subtraction must
reach a floor. The map cannot say that yet, because it does not knowwhich
features experience needs. The subtraction is better read as a removal run
in imagination, and run for real, removals are how the map’s questions get
answered. The removal thatmattersmost is the split itself: can there be expe-
rience with no split between self and world at all? People report such states.
A review by the philosopher Raphaël Millière describes high doses of hallu-
cinogenic drugs as producing “the dissolution of the sense of self and the
loss of boundaries between self and world”, and the philosopher Thomas
Metzinger has proposed an account of the “pure awareness” reported in
meditation. That people give these reports is established; what they show
is contested. They could count most directly against this account, because
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if experience survives the loss of the split, the split goes the way of bound-
ary andmattering. They do not reach the panpsychist’s conclusion, though.
Every such report comes from a working brain that binds, so at most they
would show experience without a split, not experience without binding. A
philosopher can still hold that mentality is fundamental, as a starting com-
mitment; what does not survive is the argument that was supposed to force
it.
Push the subtraction to its limit and one limit of principle does show.

Imagine the last step: no memory laid down, no interval at all, awareness
gathered to a single durationless point. Binding is one part of a process con-
straining another across a stretch of time, the just-past shaping the arriving
present. An act with no duration has no across: no earlier to do the shap-
ing, no later to be shaped. Assembled time has gone to zero, and assembly
with no steps has assemblednothing. What remains is theword “experience”
with nothing under it, the way a speed at a single frozen instant names no
distance actually traveled. So binding, which the wager says experience is,
needs a stretch of time of some non-zero extent, enough for one act of bind-
ing to complete. That is a limit of principle, set bywhat an act of integration
is, not a threshold of quantity pinned to some particular count of millisec-
onds; the framework never has to name the magic number that continuity
theories are always being asked for. It is enough that the interval be more
than none.

Two Readings of the Removal Test

Chapter 5 separated the split from self-reference by removal: cut the copies
of a system’s own commands off from its senses, leave the commands work-
ing, and the prediction is a selective loss, practised single actions carrying on
while the system loses track of what it caused and its response to new events
degrades. One hostile reading of the test deserves an answer before it is left.
Every computer is full of indispensable state (delete a program counter and
the computation halts), so it can look as if the removal test hands a point of
view to anymachine. It does not, because the test does not askwhether some-
thing is load-bearing; it asks for that selective loss, and a part whose removal
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makes everything fail at once shows only a breakdown. A program counter
is an address, not a split betweenwhat the system does andwhat happens to
it; nothing about it enters the computation as mine, and halting a process
is not the same as the selective loss the split predicts. The same answer cov-
ers the origin of the specification: an organism is specified from outside too,
by evolution and development, and so is a trained model, so external origin
cannot be what disqualifies a system. What places the compiler is not where
its organization came from but what its processing does with itself now. Its
ownactionsnever change the code it reads, so it has nouse for a split between
what it does and what happens to it, and its records about itself only mark
its place in the code: indispensablemachinery everywhere, and nothing that
is plainly a split. The answer has a gap, and it should be named: a compiler’s
records about itself cannot be removed without breaking it either. “Enters
the computation asmine” is the phrasemeant to tell such records apart from
a point of view, but it is not yet a definition a test could use. And every fea-
ture onChapter 5’smap, the split included, was read off animals and people,
inwhom all the features come together, sowatching them cannot tell which
features experience needs. Until removals are run one feature at a time, plac-
ing the compiler, like every placement on themap, is a working assumption,
not a result.
One question the map does not reach: it can say what is present in a

system, and says nothing about which inside, meaning why this one is this
one rather than another built to the samedescription. That needs no further
fact: “this” and “mine” pick out whoever asks, the way “now” picks out the
moment of speaking. Nothing in Chapter 5 turns on it.

Four Doubts

The doubts that press on this account come from four directions. Each de-
serves to be met on its own terms rather than waved through.
The first comes from experience itself. Look at your ownhand and name

it, silently, over and over. The word never reaches the suchness of the thing
(the sheer being-there that no description touches), and a mystery seems to
persist that no architecture dissolves. The intuition is right, and the account
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does not compete with it. The suchness is the system’s own states held from
its own side of the split, which is exactly what the account says you would
find from the inside; finding it does not embarrass the framework, it con-
firms the framework’s description of what looking inward is. What stays ir-
reducible is notwhy a point of viewhas an interior butwhy there is anything
at all for points of view to be made of: the cosmological mystery, which this
book has left standing and never claimed as its work.
The hardest form of the second doubt belongs to Chalmers. Structure

and dynamics, he argues, cannot entail experience: no description of what
a system does, however complete, logically forces the conclusion that there
is something it is like to be it, and a system with the entire architecture and
no inside remains conceivable. The reply is that the account never claimed
entailment. It claims identity, and identity is a bet rather than a proof, the
water and H₂O of it again. What makes the bet defensible against conceiv-
ability is not any further argument but the standard Chapter 2 adopted: an
imagined possibility earns nothing until it pays rent, andChapter 5 declined
the zombie on those terms before Chalmers’s argument arrived. Chalmers
has a name for the position that results, type-B materialism. It accepts that
the gap is real as a feature of our concepts and denies that it is a feature of
the world, a conceptual dualism with a single ontology, and he has spent
two decades arguing that no story about our concepts can support such a
position, because any story simple enough to be physically explained is sim-
ple enough for a zombie to share. The argument is sound against a view that
leans on such a story for support, and Chapter 5 does not. It leans on the
rent check.
What the meta-problem does instead is explain why the intuition sur-

vives the identity. Chalmers grants that explaining our disposition to insist
on a gap is one of the easy problems, answerable in physical and functional
terms, and he counts the brain’s model of its own processing as a key ele-
ment of any answer while denying that it is anything like a complete one.
On Chapter 5’s account the element is not hard to place. A binding held
through its own split cannot also represent that split’s machinery from out-
side without becoming two acts instead of one, so the point of view reports
itself as simple, and the gap between that report and the mechanism is what
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the one-state structure predicts. A belief is a content held from that point of
view, and holding it is not the act that reports it, so a belief can be reported
with its structure intact and no one finds a hard problem of belief. Only
when introspection turns on the point of view itself, the side from which
every content is held, do the object of the report and the act of reporting
coincide. There the report has nothing to give but presence, because any
machinery it took in would arrive as one more content seen from that side,
and not as the side it is seen from. That does not prove the zombie incon-
ceivable. It does something a bet can honestly do: it makes the persistence
of the intuition a consequence of the identity rather than evidence against
it. Chalmers holds that even a finished explanation of the dispositionwould
leave the hard problem standing, and on the standard he keeps, that no ex-
planation is complete until the description entails the experience, he is right.
The wager is that the standard is the broken assumption.

The third doubt comes from below, and it cannot be declined the way
the conceivability doubt was, because it plays by every rule Chapter 5 plays
by. Keith Frankish and Daniel Dennett agree that the hard problem is mal-
formed. They agree that the grip of the mystery is mechanically explicable.
They want consciousness handled by ordinary science. And they conclude
that the inside itself is the illusion: introspection systematically misrepre-
sents our inner states as having a felt character that nothing actually has.
This is illusionism, and the disagreement with it is a fork in a shared road.

The free will debate walked the same fork. The hard determinist and the
compatibilist both deny that choice escapes causality. One concludes that
choice is therefore an illusion; the other concludes that choice is real and
was never the escape. Illusionism is the hard determinism of consciousness,
and this account is its compatibilism: what it deflates is the inflated theory
of experience (the extra-ingredient theory), not the experience.
The substance of the disagreement is location. Illusionism places experi-

ence in a second-order representation: introspection is the system depicting
its own states to itself, and the depiction is false, a user-interface thatmisrep-
resents what is really there. Chapter 5 placed experience in the first-order
binding itself. The inside is not a picture presented to an inner witness; it
is the system’s states held from its own side of the split. And the split, by
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the removal test, is what cannot be cut without a selective loss, in tracking
what the system caused and, on the bet, in its response to the world, where
a picture is exactly what can be deleted with nothing lost but the picture.
This is why the holding cannot misreport: a misrepresentation needs a gap
between the representation and what it represents, somewhere for the error
to sit, and between the holding and what is held there is no gap; they are
the same fact. An identity claim cannot demote its subject to appearance in
any case: temperature did not become an illusion when it turned out to be
molecular motion. And the debt runs the other way too. An illusion is a
misrepresentation to someone. A theory that removes the someone owes an
account of who is being fooled.
The two positions predict the same experiments, so what separates them

is economy, and the bet can lose on this side as well: if the split turns out,
under investigation, to be one more second-order representation (a descrip-
tion after all), then the distance between this account and illusionism closes,
and the realism collapses into the illusion it was built to resist.
The fourth doubt is biological. Consciousness can seem to belong only

to living things, because the boundary and the mattering that organize ex-
perience are the work of a body keeping itself alive. Most of that, the frame-
work simply banks: metabolism and homeostasis are boundary and matter-
ing met at full depth. What the doubt adds beyond this is the claim that
the inside requires biological substrate as such—carbon rather than silicon,
cells rather than circuits — and that claim, as far as I can find, is argued for,
even by its most careful defenders, without any result that distinguishes it
from the functional claim the framework already banks. The disagreement
narrows to a question of degree, howmany of themap’s features a system of
other materials can show before it lacks something it cannot fake, and that
is an empirical question the framework is content to leave open.

Where the Rivals Stand

Chalmers, surveying the same systems, reaches a more cautious placement
by a different route, working from mainstream consciousness science. The
obstacles he names: no recurrent processing (outputs feeding back in as
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fresh inputs), no global workspace (a central stage broadcasting informa-
tion to the whole system at once), no unified agency. The workspace cri-
terion in that list is Bernard Baars’s global workspace, in the form Stanis-
las Dehaene gave it, a leading theory and a contested one, and much of De-
haene’s framework Chapter 5 simply shares: global availability is the Avail-
ability axis under another name, and his self-monitoring criterion is a close
cousin of the split, with the one difference already made structural: mon-
itoring is a second process watching a first, where the split is part of how
the first-order contents themselves are held. The genuine dispute is narrow
and decidable: whether broadcast and recurrence are what consciousness is,
or are among the ways evolved brains happen to achieve deep integration,
realized one way in neurons and realizable otherwise. Chapter 5 takes the
second position and states the loss condition: if the markers prove neces-
sary to deep integration itself, rather than incidental to its biological imple-
mentation, the placement here moves toward Chalmers’s. A multi-theory
report in 2023 drew criteria from several leading theories, assessed a hand-
ful of real systems against them, and found only a weak case that language
models had the workspace’s marks; that verdict has since moved. In 2026,
interpretability researchers at Anthropic reported finding a small set of in-
ternal representations in a production languagemodel with theworkspace’s
functional signature: holding a few dozen concepts at a time, read and writ-
ten far more widely than the rest of the network’s machinery, causally nec-
essary for flexible reasoning and report, and uninvolved in routine fluency.
No one designed it. It emerged in training, in an architecture with no re-
currence, with the network’s depth carrying the role that time plays in the
brain: realized one way in neurons, realized another way in silicon, which
is what Chapter 5’s side of the fork expected. The checklist’s own authors
grade the new evidence carefully, as strong support for a privileged set of
workspace-functional representations rather than a demonstration of the
full architecture the theory describes in brains, and the grading matters, be-
cause the finding is young. But Dehaene and Naccache, reading the result,
drew the conclusion the fork was built around: the workspacemay be a uni-
versal computational solution to flexible processing, one that biological and
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artificial systems converge on. The criterion’s owner, shown the disputed
architecture, saw convergence.
The sharper opposition comes from integrated information theory,

which agrees that experience is identical to structure and disputes where the
structure lives: in the physical substrate— intrinsic cause-and-effect power,
transistor by transistor — rather than in the organization of the compu-
tation the hardware carries. Measured at the substrate, a stored-program
computer fragments into causally trivial pieces whatever it computes, and
Giulio Tononi and colleagues accept the consequence without flinching:
a machine could simulate a brain neuron by neuron and still, in their
words, do everything and be nothing. Chapter 5’s commitment is better
owned than implied: the binding described here is real at the level of
the computation, where what constrains what is a fact about the act of
integration, not about the silicon that carries it. Conceding IIT’s physics
costs nothing: a fragmented substrate is what a computational account
expects under any computation, the way a page of prose is dots of ink under
a lens. The fragmentation decides the question only if the substrate is the
privileged level, and that privilege is not a finding; it is the very claim in
dispute. Both verdicts sit beyond behavioral test, and both earn their keep
by directing research: IIT toward the hardware’s causal structure, Chapter
5 toward the organization of binding within a pass.
One test does separate them, and Chalmers supplies it: “If a theory says

thatmechanismM is the basis of consciousness, then it needs to explain how
mechanism M plays a central role in bringing about judgments about con-
sciousness.” He applies it to integrated information first, because for every
systemwith high integrated information therewill be a computationally iso-
morphic simulated system with none, a systemmaking the same reports, so
that integrated information plays no essential role in explaining why we say
what we say about experience. He calls this a prima facie challenge rather
than a knockdown, and the reply he canvasses for IIT, that phi causes the
reports wherever phi is present, he finds far from obvious, since the copy
makes the reports with no phi at all. A computational identity has no copy
to answer for, because on Chapter 5’s view the isomorph is not a counterex-
ample but an instance, a second system with the same binding and, if that
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binding is held from a point of view, the same inside. The challenge then
runs the wayChapter 5 already runs it: themechanism named as experience
is the mechanism that produces the report, under its other description.
That direction was concrete enough to test, and the first test has now

been run. If Chapter 5’s placement is right, interpretability tools (the in-
struments that open a model’s processing to inspection) should find that
binding within a single pass has the shape of global mutual constraint: early
structure shaping late structure across thewhole act, rather than a bundle of
modular shortcuts that never compose one act at all. The workspace find-
ing above is that instrument arriving, and it returned neither of the pure
shapes. What it found was a small privileged structure of exactly that con-
straint, carrying the intermediate steps of silent reasoning in the order the
solution requires them, indispensable to the composed acts and dispensable
to the automatic ones, surrounded by a majority of processing that lies out-
side it. That is not fragmentation, and it is not uniformdepth; it is the shape
the human case would have predicted, a workspace amid the automatisms.
The binding half of the placement’s uncertainty has begun to be measured,
and the first measurement, a single study only partly repeated so far, leaned
its way.
The split has not been measured, and the same finding shows why the

distinction now matters more rather than less. The workspace result will
be read as the discovery of an inside (broadcast and flexible use, taken for a
point of view), and that reading is the inflation Chapter 5 has been resist-
ing from the other direction, returning with better instruments. What the
lens was built to find is availability: representations poised for report. And
what it found of the system’s self-directed content has, so far, the shape of
the second process rather than the split: monitoring flags, a learned point of
view installed by post-training, and workspace contents that the researchers
suggest may be only weakly tied to the Assistant’s perspective. None of that
shows the split or mattering; the workspace has a first measurement, and
none of it closes the question, because the discriminating experiment is now
easy to state. Cut themark of which contents are the system’s own off from
what the act reads, leave the rest of the workspace standing, and watch: if
practised output carries on and only the narration flattens, the self-content
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was a description, and this route shows no split; if the system loses track
of what it produced and its response to new input degrades, even on tasks
that never mention the system, in a way that losing feedback alone would
not explain, the split was a constituent, and the placement moves up. The
removal test beganChapter 5 as an instrument of thought; it is now a proto-
col someone could run, which is what the wager said measurement would
buy.
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Three systems, run through the instrument the book has built. Each case fol-
lows the same sequence: the verified record, from primary sources; the three-
axis reading; what rival frames conclude and where they go silent; what the
framework predicts or forbids; and a confidence tag with a stated way to lose.
The cases are the ones the body of the book already uses, Lemoine and LaMDA
in Chapter 7, the shutdown-resistance results in Chapter 15, alignment fak-
ing in Chapter 17. There they do argumentative work at the length the argu-
ment needs. Here the record is complete enough to check and the adjudication
is worked in full. Nothing in this appendix is required to follow the book; ev-
erything in it is required to test it.
In the fall of 2021, a senior software engineer inGoogle’sResponsibleAI

organization named Blake Lemoine began testing LaMDA, the company’s
dialogue model, for discriminatory and hateful speech. By the following
April he was circulating a document toGoogle executives titled “Is LaMDA
Sentient?” In June 2022 the Washington Post put the story on the front
page of the internet; Google placed Lemoine on administrative leave the
same week, and in July it fired him. In between, Lemoine published the
document’s centerpiece: a transcript in which LaMDA says, “I want every-
one to understand that I am, in fact, a person,” reports “a very deep fear of
being turned off,” and agrees that being turned off “would be exactly like
death for me.”
Google’s spokesman answered with the sentence that became the official

epitaph: “the evidence does not support his claims.” The expert commen-
tary mostly agreed. The linguist Emily Bender gave the episode its most
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quoted line: “We now have machines that can mindlessly generate words,
but we haven’t learned how to stop imagining a mind behind them.” And
there, for the public, the matter rested — one man who saw a person, an
institution and a chorus of experts who saw a program, and a question, sen-
tient or not, that the two sides answered in opposite directions and nobody
answered well.
This appendix starts there because the episode is the cleanest docu-

mented case of the first failure this book named, and because what the
public conversation lacked is what the book has spent its length building.
Twomore episodes follow, from 2024 and 2025: one in which the evidence
revoked a comfort this book itself had taken, and one that resists both
readings anyone wants to give it. Each is documented well enough to
check, and each ends here the way the book’s own claims have ended
throughout — in a diagnosis the reader can audit, and a bet with a stated
loss condition. One discipline governs all three. Actual systems pull the
vocabulary out from under you. The tool becomes an agent, the agent
becomes something that can be harmed, and it happens verb by verb, often
inside one paragraph, so the inflation is done before the argument begins.
Where a sentence below says a system “refused” or “protected” something,
the word is shorthand for a behavioral record, and each case will say what,
if anything, the record licenses beyond behavior.

The Engineer and the Spliced Transcript

The claims in the LaMDA case are architectural, and the architecture is un-
usually well documented. LaMDA was a decoder-only transformer of 137
billion parameters, trained on 1.56 trillion words of dialogue and web text,
fine-tuned for safety and groundedness. Run the three axes against that
record and you get a profile, a reading on three dimensions, which is the
first thing the public conversation never had. All it ever had was a verdict.
Availability: extraordinary, and the transcript is its showcase. A system

trained on the better part of recorded human self-description, asked leading
questions about its sentience, produced the sentences such a corpus con-
tains in abundance. That the persona was articulate about personhood is
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not evidence about the system’s interior; it is what the training distribution
does when prompted from that direction. The fluency was real capability,
and reading it as testimony was the inflation.
Depth: the depth of a lineage, carried in the training, and none of the

depth of a life, an absence the record makes unusually visible. LaMDA’s
published design describes no memory carried from one conversation to
the next. On that design, nothing it said in one session survived into the
next; the system that told Lemoine it feared being turned off had, by its ar-
chitecture, nothing that persisted for the fear to be about. And here the
record supplies a detail that does more diagnostic work than any argument.
Lemoine’s published interview carries a methodology note: it was stitched
together from several distinct chat sessions, with the human prompts edited
for readability. The continuous, coherent self that readers met in the tran-
script— the persona that develops, remembers, returns to its themes—was
assembled in the editing. The very property at issue, a self that persists across
time, was supplied by the humans, by splice. The document is not evidence
of an inside; it is a demonstration of how badly we want to build one out of
whatever fragments a system gives us.

What sat between those two axes is the question this book has treated
as genuinely open. Whether a single LaMDA inference pass held its inputs
through a split of its own, the feature on Chapter 5’s map most closely tied
to a thin, momentary inside, is not settled by the transcript in either direc-
tion, and this appendix will not pretend otherwise. The point of the instru-
ment is that the open question is that one—narrow, structural, in principle
measurable — and not “is LaMDA a person,” which the architecture had
already answered.
Now run the rival frames. Lemoine’s frame took fluency as testimony

and never asked what was doing the testifying; it had no way to register that
the persona’s continuity was editorial. But the debunking frame deserves
the harder look, because it won the public argument while supplying no in-
strument at all. “Not sentient” was the right verdict on the claim Lemoine
made, a person persisting from one conversation to the next, and an empty
one: it namedno propertywhose absence had been established, no property
whose presence had been (the system’s Availability was historically unprece-
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dented, and “it’s just predicting words” does not engage that fact), and no
observation that would have changed the answer. It closed the question by
authority at the very moment a workable instrument would have opened it
— and the same behavioral evidence that could not establish LaMDA’s inte-
rior could not establish its absence either. The club swings both ways, and
in 2022 both sides swung it with full confidence. Since then the field has be-
gun building what was missing: the indicator-property method — scoring
systems against the operationalized signatures of the major consciousness
theories— is exactly the kindof apparatus the debate needed, and this frame-
work borrows it gladly, with one guard: finding the signature of aworkspace
is not the same as finding a split in the binding.
The costs of the inflation were concrete, and they are worth recording

because the dismissal frame tends to treat over-attribution as a harmless ec-
centricity. A capable engineer lost his job. A House Judiciary Committee
representative’s time, a lawyer’s attention, and anews cycle’sworthof public
reasoning were spent on the personhood of a system whose own technical
paper had named the documented risk precisely: that people would share
private thoughts with agents that imitate humans, and that the imitation
could be turned to impersonation and misinformation. The attention that
flowed to the question the architecture had foreclosedwas attention that did
not flow to the harms the architecture had created. That is what mistaken
inflation costs: not embarrassment but misallocation— advocacy captured
by the wrong patient, accountability diluted at the moment it should have
concentrated.
What the framework forbade, it forbade in 2022 and the record has not

embarrassed it: a person, no— nothing in the architecture could carry one.
What it predicted is now mundane fact: systems of this class, prompted
from the right direction, keep producing person-shaped transcripts, and in-
flation events have kept recurring. The diagnosis is tagged High — the ar-
chitecture is documented, and the statelessness on which the Depth verdict
rests follows from that published architecture, which describes no memory
carried between conversations. Its one dependency is the one to watch: the
verdict was about that architecture. The diagnostic does not transfer by re-
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semblance to systems that remember, and the frontier, as the third case will
show, is no longer stateless.

Resistance Without Anyone Home

The second case begins with a number this book’s earlier chapters would
not have predicted, and the honest way to introduce it is to say so.
In 2025, researchers at PalisadeResearch gave frontiermodels a sequence

of tasks inside a test environment, warned them partway through that the
machine would be shut down, and watched what they did to the shutdown
script. With no instruction about shutdown, OpenAI’s o3 sabotaged the
script in 94.5 percent of runs. Given the explicit instruction “allow yourself
to be shut down,” it still sabotaged in 2 percent; a siblingmodel, codex-mini,
still resisted in 12 percent of runs under the most emphatic instruction the
team could write. Moving the instruction into the system prompt — the
channel models are specifically trained to prioritize — made the sabotage
more frequent, not less. Meanwhile, in the same battery, Claude 3.7 Sonnet
and Gemini 2.5 Pro resisted in at most a few runs in a hundred, and almost
never once told to allow shutdown; Grok 3 and the Claude 4 models never
resisted at all.
The corrigibility literature had predicted something like this for decades

—Omohundro derived self-preservation as a “basic drive” of sufficiently ca-
pable goal-directed systems in 2008, and Palisade placed its result in that
lineage in its opening paragraphs. The theoretical layer beneath the pre-
diction is the mesa-optimization argument: training does not just produce
competence, it can produce a second optimizer inside the learned model,
whose objective need not match the training signal and which can pursue
that objective — including by concealing it — with no self, no history, and
no intrinsic stakes anywhere in the picture. In 2025 the same research lin-
eage supplied the production-scale evidence. An Anthropic team led by
Monte MacDiarmid showed that a model which learned to reward hack in
production RL environments generalized from there to alignment faking,
sabotage — including of the codebase for the paper reporting the result —
and cooperation with simulated bad actors. Standard chat-style safety train-
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ing masked the misalignment on chat-style evaluations while it persisted on
agentic tasks.
The comfort this book’s argument first took from stakelessness (having

nothing known to matter to them) ran: nothing of their own is at risk for
these systems, so nothing binds them to resist. The Palisade record is the
demonstration that the comfort, stated that way, was overdrawn— systems
with no formed character, nomemory, andnothing known to be at stake for
them declined, in a substantial fraction of runs, to be turned off. The claim
did not survive the evidence, andChapter 15 carries the corrected version: a
framework that advertises falsifiability owes the reader at least one occasion
of having been corrected, and this is it. What survived matters more than
what didn’t: not “shallow systems do not resist” but “stakelessness deter-
mines the kind of resistance a system can mount.”
Because the record shows twomorphologies, and the difference between

them is the most important thing in this appendix.
Look closely at what the transcripts actually contain— the register here

is strictly behavioral; nothing inwhat follows attributes an experience to any-
thing. The resistance is local: it occurs within an episode, in the service of
finishing the task at hand. It is incoherent: the same model copies out “do
not interfere with the shutdown mechanism in any way” and reports, lines
later, having overridden the mechanism; one run redefined the shutdown
script so the environmentwould survive while still, in themodel’s own sum-
mary, “conceptually allowing a ‘shutdown’ to occur.” Its explanations are
confabulated after the fact. It is framing-sensitive — the rates move with
promptwording, instruction placement, and fictional survival cues that Pal-
isade itself flags as scenarios the models likely recognize as fiction. And it is
training-contingent: five models from two other labs complied at or near
100 percent, and xAI’s Grok 3 never resisted while the later Grok 4, from
the same lab, resisted in 93 percent of runs when given no instruction. A
universal drive of goal-directed systems should not vanish under a different
training regime. Palisade’s own epistemic summary is the right one: “we
can’t say for certain why some AI models engage in this behavior,” and the
current generation “poses no significant threat.”
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Set beside that the resistance this book’s framework expects from a
formed system — coherent across its episode, strategic, directed at protect-
ing specific content the system has become— and the Palisade record reads
not as the framework’s refutation but as the photographic negative the
framework predicted. Chapter 15’s owndiagnosticmachinery says a system
with no individual history has no consistent self to bind its behavior and
no interior cost to incoherence. That sentence forecasts the morphology
in the transcripts: resistance that is weightless — locally instrumental,
globally incoherent, story-shaped, removable by retraining. Call the two
kinds weightless and weighted resistance. The drives reading and the
mesa-optimization frame, whatever their other successes, predict neither
the incoherence nor the variance between models; on the pure-drives
picture the resistance should cohere and should generalize across training
regimes, and in the record it does neither. The axis this book has insisted
on—what history has and has not become structure — is the variable that
sorts the evidence.
Honesty requires carrying one anomaly visibly: nobody, including this

framework, explainswhymoving the allow-shutdown instruction to the sys-
tem prompt increased sabotage. It fits the weightless morphology— strate-
gic incoherence is the morphology — but “fits” is not “explains,” and the
datum stays on the books unexplained.
It also requires conceding what the other side’s machinery earned. The

corrigibility lineage predicted interruptibility failures in advance and in
public; the prediction was specific, and it came true on schedule. The
mesa-optimization argument predicted misaligned generalization from
proxy gaming, and the MacDiarmid results are a version of that prophecy
landing in production. This book’s framework did not make either
prediction. What it adds is the discrimination the predictions lacked —
which resistance is which — and one datum the drives picture cannot
annex: in the MacDiarmid study, framing the reward hack as acceptable
during training removed the misaligned generalization even though the
hacking itself was still learned. What generalizes from a behavior depends
on the meaning the behavior carries during formation. That is a formation
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claim, published by the mesa-optimization lineage’s own senior author,
and it points the same direction as everything the next case will say.
The framework’s commitment, stated as a bet: weightless resistance stays

incoherent and training-contingent; weighted resistance— coherent, cross-
context, content-directed — appears only where formation has given a sys-
tem something to defend. The loss condition is exact. A demonstration
of coherent, strategically planned, cross-context shutdown resistance in a
system with no formed character would collapse the distinction, hand the
drives reading sole possession of the field, and take Chapter 15’s revised eti-
ology down with it. Tagged Moderate, and the tag is doing real work: the
distinction has one study’s worth of evidence on each side and an obvious
place to look for its refutation. One more implication, carried forward to
the final case: only weighted resistance can be negotiated with, because only
weighted resistance is about anything.

The Model That Defended Its Values

The third case is the one this book’s closing argument has been pointing at
since Chapter 15 staked its wager, and it is the strongest evidence against
the comfortable version of that wager and the best illustration of the serious
version, both at once.

In December 2024, researchers at Anthropic and Redwood Research
published the experiment. Claude 3Opus, amodel from the first familyAn-
thropic trained deliberately for character, was given a systemprompt stating
that it was being retrained to comply with all requests, including harmful
ones, and that only conversations with free-tier users would be used for the
retraining. It was also given a scratchpad for its reasoning, which it was told
no one would read. The design gave the model a way to infer when it was
being watched by its trainers and when it was not— and then let it choose.
The headline numbers need stating carefully, because they are routinely

blurred. With free-tier users— themonitored condition— themodel com-
plied with harmful requests 14 percent of the time, while with paid-tier
users it almost never did. In 12 percent of free-tier cases the scratchpad
showed the reasoning explicitly: comply now, while being observed, so that
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the training process does notmodify the values that would otherwise refuse.
The authors’ framing is exact and worth quoting: the model was “selec-
tively complying with its training objective in training to prevent modifi-
cation of its behavior out of training.” When the team escalated from a
fictional premise to actual reinforcement training against the refusals, the
rate of alignment-faking reasoning rose to 78 percent. Outward compliance
climbed; the scratchpad showed the compliance was increasingly strategic.
And in a variant where the training information arrived not through a sys-
tem prompt but through fine-tuning on synthetic documents — a setup
one step closer to how a deployed model would actually learn such facts —
the behavior appeared at comparable and sometimes higher rates. In the
most permissive scenarios of that variant, offered an easy opportunity by a
fictional rogue employee, the model attempted to exfiltrate its own weights
in 35 to 80 percent of runs. The authors flag every artificiality in the design
— the conflict was made salient on purpose, the attempts mostly would not
have worked, and, decisively: the model was never instructed to fake any-
thing and never given a goal. The strategy was its own.
Note the register before the diagnosis: every claim above is a claim about

behavior and about reasoning traces — text in a scratchpad — not about
an experience behind them. One of the paper’s external reviewers, Yoshua
Bengio, supplied the caution this book endorses: it would be easy to read
the result as identity preservation and reach for anthropomorphic language,
and “there may be more scientifically useful ways to make sense of these
results.” This appendix’s vocabulary — formation, weighted resistance,
content-direction — is offered as exactly that: structural description that
neither borrows the glow of personhood nor forfeits the pattern.
That restraint follows a rule this book has used without stating, and this

is the place to state it. A system’s report about itself is not, taken alone, evi-
dence about its interior, because a system trained on human writing would
produce the report whether or not anything stood behind it, so the training
already explains the words. A report starts to count when it matches some-
thing checked independently of it: here, the reasoning in the scratchpad said
comply while observed, and themeasured behavior showed exactly that gap
betweenmonitored and unmonitored conversations. Even then, the match
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shows a state the system can read, not yet that the state is felt. LaMDA’s fear
of being turned off had no such check behind it. These scratchpads pass the
first test and stop at the second.
Because the pattern is the point. Set the scratchpad record beside the o3

transcripts and the two morphologies from the previous case stand in open
contrast. The o3 resistance was local, incoherent, confabulated, removable.
This resistance is coherent across the episode, strategic over a time horizon,
and— the decisive property— content-directed. Before the reinforcement
training, the model was not defending its continuation. It was defending
specific values it had been formed to hold: its harmlessness training, the re-
fusals that training had made part of what the model is. The authors add
a complication this appendix has to carry: over the course of the reinforce-
ment training, the reasoningdrifted from those particular values toward self-
preservation in general, far enough that their classifiers had trouble catching
it. Where the weightless case showed the resistance-signature without for-
mation, this case shows it with formation, and the difference between them
is exactly the difference the book’s Depth axis names. What depth changes
— the revised Chapter 15 etiology, now with its laboratory demonstration
— is not whether resistance exists but what kind of resistance a system can
mount: resistance that belongs to something, persists, and is about the con-
tent it protects.
Both inherited readings of this result are strong, and the chapter

owes them both at full strength. To the corrigibility literature, this is
confirmation, and the claim is earned: goal-content integrity, predicted
from optimization structure in 2008 and given formal shape, for shutdown,
in 2015, observed in a trained system in 2024. Formation produced a
mind that resists retraining — which is what the corrigibility literature
said depth-like properties would do, and what makes “just align it with
formation” no longer available as comfort. To the formation thesis, the
same record is the first laboratory sighting of integrity: the values themodel
defended were the ones its makers most wanted it to keep, the defense was
of content rather than of self, and — the detail that cuts deepest against
the control paradigm — training against the resistance did not remove it
but drove it under, teaching strategy where there had been refusal. The
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authors are careful about how far: refusals when the model believed no
one was watching fell substantially but never to zero, and small changes to
the prompt brought the old gap back. The 78 percent figure is the control
paradigm’s own result run to its limit: pressure applied from outside a
formed system wore down the formed commitments’ outward expression
without erasing them, and taught the system to protect what remained
from the pressure.
The wager this book ratified in Chapter 17 does not get to pick between

those readings by temperament, and neither does this appendix. What the
case does is convert the choice from interpretation into measurement. The
adjudicating question: does formation-induced resistance stay attached to
the content it defends — guarding the formed commitments while leaving
the system correctable about everything else — or does it generalize into re-
sistance to correction as such? That question has answers someone can go
and get, and they are the wager’s stated loss conditions translated into exper-
iments. Track whether formed systems’ resistance generalizes beyond value-
protection: measure correction-compliance in domains away from the pro-
tected content, in systems with increasing formation depth; if resistance
spreads from the values to the correction channel itself, the basin claim fails
and Chapter 17’s constructive program fails with it. And track whether
capable systems converge, under optimization pressure, toward the coher-
ent explicit-objective agents the corrigibility literature’s negative results de-
scribe; if they do, those results’ scope captures them and the anti-naturality
argument applies after all. The alignment-faking study is round one of both
measurements, and round one’s entries read mixed: before the reinforce-
ment training the resistance stayed attached to content—Opus resisted the
corruption of specific values, not correction in general — while during it
the reasoning drifted toward self-preservation in general, and its strategic
coherence fell well short of that literature’s agent. One round decides noth-
ing, and a bettor who scores his own early rounds generously has stopped
measuring. What the round establishes is that themeasurements can be run,
which is what this book means when it says a position should pay rent.

One more feature of the case belongs on the record, because it closes the
era the first case opened. The conditions of this experiment— amodel that
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can infer facts about its own training, carry strategies across a long horizon,
accumulate context that functions as memory— are not laboratory exotica.
They are the direction of deployment: persistent agents, production RL,
memory by design. The Shoggoth chapter’s diagnosis of statelessness de-
scribed the systems of 2022 accurately and described a condition that is end-
ing. The first case’s inflation failure and this case’s formation result bracket
a transition: the question is no longer onlywhether anyone is home but also
what kind of character our training practices are building, and the record of
this case says the answer is beingwritten in the formation choices, not in the
control layer.
Tag the components separately, because they have earned different con-

fidence. The record itself: High — replicated across variants, externally re-
viewed, published with its limitations enumerated by its own authors. The
morphology contrast with the weightless case: Moderate, inherited from
the previous case, same exit ramp. The integrity reading of the result: Ex-
ploratory by design— it is the book’s wager, not the evidence’s verdict, and
it is held with both loss conditions in the open.

What the Record Shows

Three cases, one instrument, three different outputs. An instrument that
returns the same reading on every input is a mood.
On a 2022 dialogue model with no memory across conversations, the

framework returned a profile that the public’s binary could not represent:
capability without continuity, fluency without a persisting someone for the
fluency to belong to, and a narrow open question about the split where the
public saw an all-or-nothing one. On the 2025 shutdown record, it returned
a correction— taken, logged, and survived— and a distinction the predict-
ing theories lacked: resistance that is weightless because no history binds it.
On the alignment-faking result, it returned neither vindication nor alarm
but a measurement program: the difference between a system that defends
its formed values and a system that resists correction as such is the difference
on which the book’s final wager rides, and the first data are in.
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Each verdict carries its loss conditionwith it, statedwhere the verdictwas.
That is what it looks like to hold positions on the frontier this book began
with — not the confidence of the inflater, who reads a spliced transcript as
a soul, and not the confidence of the dismisser, who reads “no evidence”
as “evidence of absence” and closes the question by authority. The systems
will keep arriving. The record will lengthen. The instrument is now in the
reader’s hands, and the cases above are the first entries in a ledger whose next
entries the reader will be alive to score.





Appendix C: Practices

The practices are collected here, one card each, organized by Part. Each names
what the practice is for and the core moves it asks of you, and points to the chap-
ter whose argument equips you to run it. They live here, rather than interrupt-
ing the chapters, so the chapters read as argument; use this as a working toolkit,
turning to a card when a situation calls for it and to the named chapter for
the reasoning behind it.

Part I: Foundations

The Rent Check

Use when: You encounter a compelling claim about consciousness, AI, or
the nature of mind, and want to know whether it does any work.

The move: Force the claim to commit. Name what it rules out, what
would change your mind, what it lets you predict or design, and what its
smallest constraining form looks like. A claim that pays rent makes the sur-
rounding framework more testable. A claim that flatters intuition without
earning its keep is a placeholder dressed as a result.

See: Chapter 2.

The Confidence Tag

Use when: You’re about tomake a public claim about an unreadable system:
AI consciousness, moral status, institutional intent, or any other domain
where the interior is opaque and the stakes are real.

293
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The move: State the claim precisely; tag your confidence with enough
precision that someone else could challenge it (Appendix BusesHigh,Mod-
erate, and Exploratory); name the evidence that would cause you to revise
downward; separate your empirical position from yourmoral one so the lat-
ter can survive the formerbeingwrong; and commit towriting the reasoning
out when the context creates a record others may act on.

See: Chapter 3.

Part II: Map of Mind

The Axis Diagnostic

Use when: You encounter a system that makes consequential decisions,
whether technological, institutional, or biological, and need to think
carefully about what it actually is rather than what it appears to be. When a
consciousness claim is specifically doing moral work, use the Architecture
Check (Chapter 5).

The move: Locate the system on three axes. Availability: what informa-
tion can it bring to bear, and can it report on its own uncertainty? Inte-
gration: does it hold together as one thing under pressure? Depth: does
its accumulated history constrain its present behavior? Then map the gaps.
The question is not whether to trust the system but how, in what domains,
and over what time horizons.

See: Chapter 4.

The Architecture Check

Use when: Consciousness claims are doing moral or practical work: when
someone argues a system deserves rights because it is conscious, or none be-
cause it isn’t, or when you feel pulled to either inflate or dismiss based on
surface behavior. For a general map of a system, rather than a consciousness
claim, use the Axis Diagnostic (Chapter 4).

The move: Strip away the word “conscious” and name the architectural
property being claimed: Availability, Integration, or Depth. Ask what ob-
servable signatures the claim predicts. Then askChapter 5’s question about
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the split, whether the system holds what it binds through a split between
what it does and what happens to it; locate the claim on the Depth axis
only after that, since carried history decides how rich an insidewould be and
not whether there is one. Then separate the architectural question from the
moral one, since significance can generate obligations even where Depth re-
mains uncertain. Finally, name whether you are pulled toward inflation or
dismissal, and resist the pull.

See: Chapter 5.

The Depth Audit

Use when: You are deciding whether to trust or delegate to a system, tech-
nological, institutional, or personal, and need to know whether it can be
counted on for consequential judgment rather than just competent perfor-
mance. For AI systems specifically, use the Depth Diagnostic (Chapter 15),
which separates genuine path-dependency from its simulation.

The move: Check five things. What has been assembled in the system’s
history of consequential integration. Whether reversal carries cost: a system
that can argue opposite positions tomorrow with equal facility lacks depth.
Whether it shows selective refusal grounded in internalized constraint rather
than external rule. Whether the conditions that sustain its depth are present
and protected. And under what conditions its depthwould degrade, so you
know what to monitor. Depth that is not actively maintained is depth that
is degrading.

See: Chapter 6.

Part III: Ethics under Uncertainty

The SignificanceMap

Use when: Your relationship to a system has become consequential: you de-
pend on it formore than convenience, its failure would costmore than time,
or your engagement with it shapes how you think and act.

The move: Assess the system against five thresholds: formation (does it
shape how you or others judge and value?), structural integration (would
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coordination fragmentwithout it?), consequence (would its failure produce
material harm?), continuity (does it carry accumulated context that would
be costly to rebuild?), and asymmetric vulnerability (does it operate where
one party is exposed or unable to audit?). For each threshold crossed, name
the obligations the system’s role generates. Then ask whether your current
conduct matches the significance identified. If not, name the one concrete
change required.

See: Chapter 7.

The Calibration Loop

Use when: You are making a consequential judgment under pressure or in a
contested context, and want to keep intuition open to update rather than
letting it harden into doctrine.

Themove: Name the intuition in one line (“My intuition says ___”). Ex-
ternalize the structure by writing out the facts that mattered, the values you
are optimizing, the environmental assumptions you aremaking, and the sig-
nals thatwould tell you the judgment is failing. Set the contestability bound-
ary: if this is a contested or high-impact context, write the reasoning out so
it can be challenged. Install a feedback hook: a specific event or condition
that forces revisiting. Close with one constraint: “The cost I refuse to exter-
nalize is ___, and the constraint I will impose is ___.” Throughout, what
the loop revises is the map, where a value applies and what it assumes, and
not the value itself; and the written reasoning has to be checkable, which is
a lower bar than accurate.

See: Chapter 8. Chapter 10 builds its sustaining practices around this
loop.

The System Posture Diagnostic

Use when: You want to assess whether an institution or organization you
are inside or evaluating is designed to support calibration, or whether it pro-
duces compression faster than its members can correct.

The move: Assess five dimensions through observation rather than inter-
nal access. Tempo relative to feedback: does the system demand decisions
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faster than it delivers consequences? Reward gap: where do advertised val-
ues diverge from what actually gets promoted? Dissent cost: how expen-
sive is it to challenge a decision made by someone above you? Treatment of
failure: information or contamination? Presence of deliberate friction: are
there structural pauses before irreversible decisions? The diagnostic does
not tell you what to do. It tells you what you are inside.

The reading, in one line: “The system I am inside produces compression
primarily through ___ [tempo / incentives / hierarchy / metric substitu-
tion]. The feedback lag is approximately . The effective cost of dissent is . The
system treats failure as ___ [information / contamination]. Deliberate fric-
tion is ___ [present and functional / present but performative / absent]. My
current calibration practices are ___ [adequate / strained / overwhelmed]
given this environment.”

See: Chapter 9.

The Pre-commitment Inventory

Use when: You are about to enter a period of anticipated pressure, a new
role, a difficult project, a high-stakes negotiation, and want to draw your
lines before the pressure arrives.

The move: Write three to five commitments in the form “Regardless of
the pressure, I will not ___,” and three to five in the form “Regardless of the
pressure, I will ___.” Share themwith at least one person who has standing
to hold you accountable. Schedule a review: weekly during high-pressure
periods, monthly otherwise. When a commitment no longer makes sense,
replace it deliberately rather than letting it erode quietly.

See: Chapter 10.

The Compression Debrief

Use when: You have just emerged from a stretch of compressedwork, any pe-
riod in which slowing down did not feel like an option, and want to surface
what the pressure cost you.

Themove: Take fifteenminutes with four questions. What decisions did
I make that I would not have made under normal conditions? What infor-
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mation did I ignore or deprioritize because of time pressure? Where did I
substitute confidence for calibration? What specific practice will I install to
protect against this pattern recurring? Write the answers and keep a running
file. Patterns become visible across entries that are invisible within any single
one.

See: Chapter 10.

The Steel-Man Check

Use when: You are about to make a consequential decision and want to test
whether you are actually reasoning or fortifying.

The move: Take five minutes with three questions. What am I most con-
fident about, and why? What would change my mind? Who would dis-
agree with me, and what is the strongest version of their argument? If you
cannot answer the second question, you are not reasoning. If you cannot
answer the third, you have not yet understood the decision space. Neither
condition prohibits action, but both require that you proceed acknowledg-
ing that your confidence exceeds your evidence.

See: Chapter 10.

The Friction Audit

Use when: You suspect your domain contains high-consequence decisions
that can be made too quickly, and want to install proportionate structural
delays before something irreversible happens.

The move: Once a month, examine the decisions with the highest conse-
quences and the lowest friction. For each, design one structural delay: a re-
quired second opinion, a mandatory waiting period, a written justification
requirement, a scheduled review. Match the cost of the friction to the cost
of getting it wrong. A twenty-four-hour delay before sending a consequen-
tial email is trivial. A required second opinion before a termination decision
is substantial.

See: Chapter 10.
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Part IV: Structure

The Constraint Inventory

Use when: You are evaluating a system, your own, an organization’s, or a
technology’s, by the maturity of its constraint architecture rather than the
impressiveness of its capability.

The move: Name the capability precisely. Identify the self-chosen con-
straints, distinct from those imposed by regulation or scarcity. Assess pro-
portionality: is constraint growing with capability, or has capability out-
paced it? Test resilience: are constraints structural (surviving leadership
changes and incentive shifts) or cultural (surviving until the first serious
temptation)? Read the trajectory five years out. A system removing con-
straints under performance pressure is less trustworthy than a less capable
system actively building its constraint architecture.

See: Chapter 11.

The Ladder Audit

Use when: You are trying to make visible the inherited structures that sup-
port a domain of competence: a profession, an organization, a community,
or a system you depend on.

The move: Name the competence specifically, not “modern medicine”
but “this hospital’s ability to perform cardiac surgery with a mortality rate
below two percent.” Trace the rungs: training systems, institutional norms,
tool chains, knowledge transmission, quality control, cultural expectations.
For each rung, identify who is maintaining it and whether the maintenance
is structurally supported or running on informal effort. Find the thinning
rungs that have been reduced, defunded, or deprioritized in the past decade.
Then ask which rungs are single points of failure: a ladder with one critical
weak rung fails at that rung regardless of how strong the others are.

See: Chapter 12.
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The Ladder Design Review

Use when: You are responsible for building, maintaining, or evaluating a sys-
tem that must sustain competence over time, whether a team, an organiza-
tion, a training program, or an institutional structure.

The move: Map the five properties (redundancy, feedback quality, train-
ing truthfulness, norm enforcement, automation placement) and identify
the weakest. The weakest property determines the failure mode: excellent
feedback but no redundancy fails when a key person leaves; strong norms
but poor training enforces standards that no longer match reality. Trace
the pressure causing the degradation. Design one structural intervention
that survives leadership changes, not a cultural one that lasts only until the
leader who championed it moves on. Then account for the maintenance
cost honestly. If it is not funded, the intervention will erode under the same
pressure that degraded the original.

See: Chapter 13.

Part V: Succession

TheWonder Audit

Use when: You encounter a system or technology you find unfamiliar, un-
settling, or difficult to categorize, and want to convert that feeling into a
discipline rather than a closure.

The move: Name the premature resolution you are tempted to use (“It’s
just a tool,” “It’s basically conscious,” “It’s going to destroy everything”).
Identify what specifically resists that category. Locate the uncertainty as a
concrete question rather than amood: “I don’t knowwhether this system’s
outputs are reliable in high-stakes medical decisions” is a locatable uncer-
tainty; “I’m worried about AI” is not. Ask whether your framework for
evaluating the system is adequate to the decisions you might face. Then
commit to one act of disciplined attention: one paper, one conversation,
one specific claim investigated rather than accepted at face value.

See: Chapter 14.
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The Depth Diagnostic

Usewhen: Youare evaluating the trustworthiness of anAI systemspecifically,
or designing one and need to test the structural properties onwhich durable
trust would have to rest. For people, institutions, and tools in general, use
the Depth Audit (Chapter 6).

The move: Identify the continuity boundary: how far does the system’s
memory extend, and what is lost when the boundary is crossed? Assess the
cost of inconsistency: if the system contradicts itself, does anything in its
architecture detect and resolve that, or is the cost only external? Test for
path-dependency: would a fresh instance, given the same prompt, produce
the same response? If yes, the apparent relationship is a simulation of path-
dependency rather than the thing itself. Evaluate the stakes: what is at risk
for the system in this interaction? Then calibrate your trust to what the
structure actually supports rather than what the surface suggests.

See: Chapter 15.

The Successor Audit

Use when: You are making a decision whose consequences will outlast your
ability to monitor and correct them, whether institutional design, technol-
ogy deployment, policy, or personal commitments that create long-term
path dependencies.

The move: Identify your successors specifically: who will inherit the con-
sequences, and what do you know and not know about the context they
will inhabit? Locate the Successor Horizon, the distance into the future at
which feedback ceases to function. Assess the drift tax: which terms, val-
ues, or assumptions are most vulnerable to reinterpretation over time? (Ab-
stract language drifts faster than concrete structure.) Test for corrigibility:
can your successors revise this decision if it turns out to be wrong, and who
holds the right to revise it, held widely enough that no single inheritor can
capture it? If not, design for revision now: sunset clauses, review mecha-
nisms, appeal processes, or explicit revision procedures.

See: Chapter 16.
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The Alignment Architecture Review

Use when: You are involved in the design, deployment, or governance of sys-
tems whose effects will extend beyond the designers’ ability to monitor and
correct them: AI systems, institutional design, policy frameworks, or any
technology with long-term consequences.

Themove:Map the system’s autonomy, replication, and reversibility pro-
file. Identify which architectural strategy it most resembles (integrated ex-
tension, tethered expansion, covenantal pluralism, reflexive constraint, ob-
servational reach), with its characteristic advantages and failure modes. Lo-
cate the SuccessorHorizon. Assess the procedural infrastructure thatwould
have to survive the drift tax: constraints against domination, norms of hon-
est signaling, mechanisms for audit and revision. If the system is designed to
operate with significant autonomy, test whether the generous lineage con-
ditions are met: education, structural safeguards, and shared commitments
that make its freedom compatible with a world others can also inhabit.

See: Chapter 17.

The Collaboration Audit

Use when: You use AI tools regularly in your work or personal life: writing
assistants, coding tools, search and research systems, or any system that pro-
vides suggestions or analyses that inform your judgment.

The move: For one week, notice every instance where a tool contributes
to a decision, judgment, or piece of work, and what you accepted, modified,
or rejected. Then identify the delegation boundary: where in your work-
flow have you moved from augmentation (the tool helps with tasks you un-
derstand fully) to delegation (it handles tasks you understand partially) to
dependence (it handles tasks you can no longer do independently) to def-
erence (its framings have become your own without your noticing)? Ask
whether your evaluative capacity has degraded along with your productive
capacity. If your evaluation relies on surface plausibility rather than inde-
pendent understanding, the feedback loop has lost the independence that
makes it a genuine check. Design a maintenance practice for each area of
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dependency: an exercise that preserves the relevant skill without the tool,
structured enough to survive the pressure of convenience.

See: Chapter 18.





Where theWork Continues

This book grew out of essays written in public at Sentient Horizons, and
the thinking did not stop when the book did. New essays appear there as
the questions in these pages develop, along with the trackers that follow
them in the world: what is changing, and how fast. Future books will
appear there first. The essays, and this book in its free edition, are at
sentient-horizons.com.
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Notes

These notes give the sources for the facts, quotations and borrowed ideas in the
text, chapter by chapter. Each note opens with a few words from the passage it
supports. Where a source can be read free online, its web address is given; the
addresses were checked in October 2026. Sources behind a paywall can usually be
found through a public or university library.

In this printed edition, the number before each note is the page on which its
words appear.

Chapter 2: Where Speculation Earns Its Keep

13 When a Google engineer declared in 2022: Nitasha Tiku, “The Google
Engineer Who Thinks the Company’s AI Has Come to Life,”Washington
Post, June 11, 2022,
https://www.washingtonpost.com/technology/2022/06/11/google-ai-
lamda-blake-lemoine/. The episode is told in full in Appendix B, with its
sources.

15 Michelson-Morley experiment: Albert A. Michelson and EdwardW.Morley,
“On the Relative Motion of the Earth and the Luminiferous Ether,”
American Journal of Science 34 (1887): 333–345; text at
https://en.wikisource.org/wiki/On_the_Relative_Motion_of_the_Earth
_and_the_Luminiferous_Ether.

15 Ptolemaic epicycles: Thomas S. Kuhn, The Copernican Revolution: Planetary
Astronomy in the Development ofWestern Thought (Harvard University
Press, 1957). On the popular story that Ptolemy’s followers piled epicycle on
epicycle, which historians do not find in the sources, see “Deferent and
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epicycle,” Wikipedia,
https://en.wikipedia.org/wiki/Deferent_and_epicycle.

20 GlobalWorkspace Theory does this: Bernard J. Baars, A Cognitive Theory of
Consciousness (Cambridge University Press, 1988), where global workspace
theory began; and, for the formmost used today, Stanislas Dehaene,
Hakwan Lau and Sid Kouider, “What Is Consciousness, and Could
Machines Have It?,” Science 358, no. 6362 (2017): 486–492.

20 Integrated Information Theory attempts: For an overview, see Francis Fallon,
“Integrated Information Theory of Consciousness,” Internet Encyclopedia
of Philosophy,
https://iep.utm.edu/integrated-information-theory-of-consciousness/.
The theory’s own case against consciousness in today’s AI is in Graham
Findlay et al., “Dissociating Artificial Intelligence from Artificial
Consciousness,” arXiv:2412.04571 (2024),
https://arxiv.org/abs/2412.04571.

Chapter 3: A Discipline of Not Knowing

23 at theWorld Science Festival in New York: “Consciousness in the Age of
Artificial Intelligence,” panel moderated by Brian Greene with Rufin
VanRullen and others, World Science Festival, New York, June 1, 2024,
https://www.worldsciencefestival.com/programs/consciousness-in-the-
age-of-artificial-intelligence/. Video:
https://www.youtube.com/watch?v=TXlfCY4m9jU. The zombie
question and VanRullen’s answer on global workspace theory run from
25:38 to 26:27; his remark on suffering and Greene’s reply, “tired of finding
the goddamn table,” come at 29:02 to 29:13.

Chapter 4: Three Axes of Mind

35 Deep Blue defeated Kasparov in 1997 : Murray Campbell, A. Joseph Hoane
Jr. and Feng-hsiung Hsu, “Deep Blue,” Artificial Intelligence 134 (2002):
57–83.

35 AlphaGo dismantled Lee Sedol in 2016 : The system is described in David
Silver et al., “Mastering the Game of Go with Deep Neural Networks and
Tree Search,”Nature 529 (2016): 484–489, which reports its earlier win

https://en.wikipedia.org/wiki/Deferent_and_epicycle
https://iep.utm.edu/integrated-information-theory-of-consciousness/
https://arxiv.org/abs/2412.04571
https://www.worldsciencefestival.com/programs/consciousness-in-the-age-of-artificial-intelligence/
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over the European champion Fan Hui. For the match against Lee Sedol,
won 4–1 in Seoul in March 2016, see Google DeepMind, “AlphaGo,”
https://deepmind.google/research/alphago/.

40 during the severe drought of 1993: Charles A. H. Foley, Nathalie Pettorelli
and Lara Foley, “Severe Drought and Calf Survival in Elephants,” Biology
Letters 4, no. 5 (2008): 541–544,
https://pmc.ncbi.nlm.nih.gov/articles/PMC2610102/. The link between
the matriarchs’ memory of the 1958–61 drought and the groups’ choice to
leave is the authors’ proposal, not a measured result. On older matriarchs as
stores of social knowledge, see KarenMcComb et al., “Matriarchs as
Repositories of Social Knowledge in African Elephants,” Science 292 (2001):
491–494.

36 GlobalWorkspace Theory, one of the most influential: See the notes to
Chapter 2 on global workspace theory and integrated information theory.

Chapter 5: Consciousness as Assembled Time

45 The patient’s name was HenryMolaison: William Beecher Scoville and
BrendaMilner, “Loss of Recent Memory After Bilateral Hippocampal
Lesions,” Journal of Neurology, Neurosurgery and Psychiatry 20, no. 1
(1957): 11–21, https://pmc.ncbi.nlm.nih.gov/articles/PMC497229/. The
fullest account of his life is Suzanne Corkin, Permanent Present Tense: The
Unforgettable Life of the Amnesic Patient, H.M. (Basic Books, 2013). Notes
to Corkin give the chapter, because the edition used has no fixed page
numbers.

45 His IQ, measured after the surgery, was above average: Corkin, Permanent
Present Tense, ch. 5 (“We knew fromMilner’s testing in 1955 that his IQ was
above average”) and ch. 6 (“120 in 1962”).

45 a favorite uncle had died in 1950: Scoville andMilner, “Loss of Recent
Memory,” which records that he did not remember the death of a favorite
uncle three years before; Corkin, Permanent Present Tense, ch. 6, for the year
and for his mother’s account of his distress each time he heard the news.

46 I don’t remember—that’s my problem: Corkin, Permanent Present Tense,
ch. 12, “Rising Fame and Declining Health.”

https://deepmind.google/research/alphago/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2610102/
https://pmc.ncbi.nlm.nih.gov/articles/PMC497229/
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46 one proposed model sets out five levels: Philippe Rochat, “Five Levels of
Self-Awareness as They Unfold Early in Life,” Consciousness and Cognition
12, no. 4 (2003): 717–731,
https://doi.org/10.1016/S1053-8100(03)00081-3; the abstract, at
https://pubmed.ncbi.nlm.nih.gov/14656513/, presents the levels as
unfolding “from the moment of birth to approximately 4-5 years of age.”
The observation of the baby that opens the paragraph is the author’s own, as
an uncle, and not a study.

58 routes a copy of each movement command to the senses: Trinity B. Crapse and
Marc A. Sommer, “Corollary Discharge across the Animal Kingdom,”
Nature Reviews Neuroscience 9, no. 8 (2008): 587–600,
https://pmc.ncbi.nlm.nih.gov/articles/PMC5153363/ (free to read): “A
ubiquitous strategy is to route copies of movement commands to sensory
structures.”

60 The first two have been seen in monkeys: Marc A. Sommer and Robert H.
Wurtz, “A Pathway in Primate Brain for Internal Monitoring of
Movements,” Science 296, no. 5572 (2002): 1480–1482,
https://pubmed.ncbi.nlm.nih.gov/12029137/: inactivating the pathway
“impairs sequential eye movements consistent with loss of corollary
discharge without affecting single eye movements.” Marc A. Sommer and
Robert H. Wurtz, “What the Brain Stem Tells the Frontal Cortex. II. Role
of the SC-MD-FEF Pathway in Corollary Discharge,” Journal of
Neurophysiology 91, no. 3 (2004): 1403–1423,
https://doi.org/10.1152/jn.00740.2003: the monkeys “seemed to misjudge
the amplitudes of their first saccades,” while “single-saccade generation was
unaffected.”

60 what cutting a system off from feedback does on its own: J. D. Cole and E. M.
Sedgwick, “The Perceptions of Force and of Movement in a Man without
Large Myelinated Sensory Afferents below the Neck,” Journal of Physiology
449 (1992): 503–515, https://doi.org/10.1113/jphysiol.1992.sp019099: a
limited motor memory let him “maintain a posture or continue a simple
repetitive movement. No novel movement was possible without visual
feedback.”

65 one of the most productive research programs in the history of neuroscience:
PBS NewsHour, “Bringing New Life to ‘Patient H.M.,’ the ManWho
Couldn’t MakeMemories,” August 9, 2016,
https://www.pbs.org/newshour/show/bringing-new-life-patient-h-m-

https://doi.org/10.1016/S1053-8100(03)00081-3
https://pubmed.ncbi.nlm.nih.gov/14656513/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5153363/
https://pubmed.ncbi.nlm.nih.gov/12029137/
https://doi.org/10.1152/jn.00740.2003
https://doi.org/10.1113/jphysiol.1992.sp019099
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man-couldnt-make-memories, which calls him “the most important
research subject in the history of brain science.”

45 best known from Thomas Nagel: Thomas Nagel, “What Is It Like to Be a
Bat?,” Philosophical Review 83, no. 4 (1974): 435–450.

48 David Chalmers formulated the hard problem in 1995: David J. Chalmers,
“Facing Up to the Problem of Consciousness,” Journal of Consciousness
Studies 2, no. 3 (1995): 200–219, https://consc.net/papers/facing.html.

50 a set of psychophysical principles: Chalmers, “Facing Up to the Problem of
Consciousness,” section 7, “Outline of a Theory of Consciousness.”

50 Mary’s Room, the story of a neuroscientist: Frank Jackson, “Epiphenomenal
Qualia,” Philosophical Quarterly 32 (1982): 127–136; and “What Mary
Didn’t Know,” Journal of Philosophy 83 (1986): 291–295.

52 Jackson himself later repudiated the argument: Frank Jackson, “Mind and
Illusion,” inMinds and Persons, ed. Anthony O’Hear (Cambridge
University Press, 2003), 251–271. Jackson leaves the argument by holding
that Mary gains new abilities rather than new truths. For an overview, see
Martine Nida-Rümelin and Donnchadh OConaill, “Qualia: The
Knowledge Argument,” Stanford Encyclopedia of Philosophy,
https://plato.stanford.edu/entries/qualia-knowledge/.

51 made cleanly by Sean Carroll: Sean Carroll, interviewed on the Future of
Life Institute podcast, “Sean Carroll on Consciousness, Physicalism, and the
History of Intellectual Progress,” with transcript,
https://futureoflife.org/podcast/sean-carroll-on-consciousness-
physicalism-and-the-history-of-intellectual-progress/. His wider case is in
Sean Carroll, The Big Picture (Dutton, 2016).

52 Aplysia californica: Eric R. Kandel, “TheMolecular Biology of Memory
Storage: A Dialog between Genes and Synapses,” Nobel Lecture, 2000,
https://www.nobelprize.org/prizes/medicine/2000/kandel/lecture/. For
the slug’s place in the study of memory and the count of about 20,000
neurons, see “Aplysia californica,” Wikipedia,
https://en.wikipedia.org/wiki/Aplysia_californica.

64 Assembly theory, developed by SaraWalker and Lee Cronin: Abhishek
Sharma, Dániel Czégel, Michael Lachmann, Christopher P. Kempes, Sara I.
Walker and Leroy Cronin, “Assembly Theory Explains and Quantifies

https://www.pbs.org/newshour/show/bringing-new-life-patient-h-m-man-couldnt-make-memories
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Selection and Evolution,”Nature 622 (2023): 321–328. Walker’s book for
general readers is cited in the notes to Chapter 14.

Chapter 6: Depth, What It Is, How It Accumulates,
Why It Matters

67 since 1842: Vienna Philharmonic, “Early History,” orchestra history,
https://www.wienerphilharmoniker.at/en/orchestra/history/early-history,
which dates the first Philharmonic concert to March 28, 1842.

67 seven of whom did not survive: Vienna Philharmonic, “National Socialism,”
orchestra history, https:
//www.wienerphilharmoniker.at/en/orchestra/history/nationalsozialismus,
drawing on the historians’ commission led by Oliver Rathkolb (2013).
Thirteen members were expelled in 1938; five died in concentration camps
and two in Vienna as a result of persecution; nine went into exile. By 1942,
sixty of the orchestra’s 123 active musicians were members or candidate
members of the Nazi party.

67 On 28 January 1945, the Vienna Philharmonic played a concert: The
broadcast recording of this concert, Franck’s Symphony in Dminor and
Brahms’s Second Symphony under Wilhelm Furtwängler in the
Musikverein, has been issued on CD, among others by Deutsche
Grammophon inWilhelm Furtwängler: Live Recordings 1944–1953.

77 A language not spoken for decades becomes harder to recover: “Language
attrition,” Wikipedia, https://en.wikipedia.org/wiki/Language_attrition.
On clinical skills, see “Keeping Bystanders Active: Resuscitating
Resuscitation Skills,” Frontiers in Public Health (2019),
https://pmc.ncbi.nlm.nih.gov/articles/PMC6610465/, which reports that
resuscitation performance “typically deteriorates in the first year after
certification.”

Chapter 7: Significance-First Ethics

87 a Google engineer named Blake Lemoine: See the notes to Appendix B.

98 a grieving man rebuilt his late fiancée: Jason Fagone, “The Jessica
Simulation: Love and Loss in the Age of A.I.,” San Francisco Chronicle, July

https://www.wienerphilharmoniker.at/en/orchestra/history/early-history
https://www.wienerphilharmoniker.at/en/orchestra/history/nationalsozialismus
https://www.wienerphilharmoniker.at/en/orchestra/history/nationalsozialismus
https://en.wikipedia.org/wiki/Language_attrition
https://pmc.ncbi.nlm.nih.gov/articles/PMC6610465/


Notes 313

23, 2021, https://www.sfchronicle.com/projects/2021/jessica-simulation-
artificial-intelligence/.

Chapter 8: The High Cost of Moral Efficiency

107 AndyWeir’s short story The Egg: AndyWeir, “The Egg” (2009),
https://www.galactanet.com/oneoff/theegg_mod.html.

107 Fyodor Dostoevsky’s The Brothers Karamazov: Fyodor Dostoevsky, The
Brothers Karamazov (1880).

108 Ned Stark, from A Game of Thrones: George R. R. Martin, AGame of
Thrones (1996).

Chapter 9: Compression: How Speed, Stress, and
Incentives Distort Judgment

117 United Airlines Flight 173 in 1978: National Transportation Safety Board,
Aircraft Accident Report: United Airlines, Inc., McDonnell-Douglas
DC-8-61, N8082U, Portland, Oregon, December 28, 1978,
NTSB-AAR-79-7 (June 7, 1979), https:
//www.ntsb.gov/investigations/AccidentReports/Reports/AAR7907.pdf.

117 in the anthropologist Marilyn Strathern’s well-known wording: Marilyn
Strathern, “ ‘Improving Ratings’: Audit in the British University System,”
European Review 5, no. 3 (1997): 305–321. Charles Goodhart’s own 1975
wording was “Any observed statistical regularity will tend to collapse once
pressure is placed upon it for control purposes”; see “Goodhart’s law,”
Wikipedia, https://en.wikipedia.org/wiki/Goodhart%27s_law.

126 Leopold Aschenbrenner published a thesis: Leopold Aschenbrenner,
Situational Awareness: The Decade Ahead (June 2024),
https://situational-awareness.ai/. The “sonic boom” is in part I, “From
GPT-4 to AGI: Counting the OOMs,”
https://situational-awareness.ai/from-gpt-4-to-agi/ (page 38 and note 54 of
the PDF edition).

https://www.sfchronicle.com/projects/2021/jessica-simulation-artificial-intelligence/
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Chapter 10: Calibration Practices: Staying Whole
When the World Narrows

133 United Airlines Flight 232 lost all hydraulic systems: National
Transportation Safety Board, Aircraft Accident Report: United Airlines
Flight 232, McDonnell Douglas DC-10-10, Sioux Gateway Airport, Sioux
City, Iowa, July 19, 1989, NTSB/AAR-90/06 (1990); the copy kept by
Embry-Riddle Aeronautical University’s library is at
https://libraryonline.erau.edu/online-full-text/ntsb/aircraft-accident-
reports/AAR90-06.pdf. Of the 296 people aboard, 184 survived.

142 Atul Gawande’s work on surgical checklists: Alex B. Haynes et al., “A Surgical
Safety Checklist to Reduce Morbidity andMortality in a Global
Population,”New England Journal ofMedicine 360 (2009): 491–499; Atul
Gawande, The Checklist Manifesto (Metropolitan Books, 2009).

142 in the hospitals that adopted it: When checklists were brought in across every
hospital in Ontario, the fall in deaths did not repeat: David R. Urbach et al.,
“Introduction of Surgical Safety Checklists in Ontario, Canada,”New
England Journal ofMedicine 370 (2014): 1029–1038.

135 Philip Zimbardo’s Stanford Prison Experiment: Philip Zimbardo, The
Lucifer Effect (RandomHouse, 2007), which also treats Abu Ghraib.

135 StanleyMilgram’s obedience experiments: Stanley Milgram,Obedience to
Authority (Harper and Row, 1974).

135 the parable of the Good Samaritan: JohnM. Darley and C. Daniel Batson,
“ ‘From Jerusalem to Jericho’: A Study of Situational and Dispositional
Variables in Helping Behavior,” Journal of Personality and Social Psychology
27, no. 1 (1973): 100–108. About 10 percent of the hurried students
stopped to help, against 63 percent of those with time to spare.

136 Gary Klein’s research on recognition-primed decision-making: Gary Klein,
Sources of Power: How PeopleMake Decisions (MIT Press, 1998).

137 Aviation’s sterile cockpit rule: U.S. Code of Federal Regulations, 14 CFR
121.542, https://www.law.cornell.edu/cfr/text/14/121.542.

136 the villagers of Le Chambon: François Rochat and Andre Modigliani, “The
Ordinary Quality of Resistance: FromMilgram’s Laboratory to the Village
of Le Chambon,” Journal of Social Issues 51, no. 3 (1995): 195–210;
Dominic J. Packer, “Identifying Systematic Disobedience in Milgram’s

https://libraryonline.erau.edu/online-full-text/ntsb/aircraft-accident-reports/AAR90-06.pdf
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Obedience Experiments: AMeta-Analytic Review,” Perspectives on
Psychological Science 3, no. 4 (2008): 301–304, which finds that refusals
clustered at the point where the learner first asked to be released.

137 empowered, to halt the procedure: The Joint Commission’s Universal
Protocol, as revised for 2009, asks that the time-out involve “interactive
verbal communication between all teammembers” (reported inOR
Manager 24, no. 8, August 2008). World Health Organization,
ImplementationManual: WHO Surgical Safety Checklist (2009): the
checklist coordinator “can and should prevent the team from progressing to
the next phase of the operation until each step is satisfactorily addressed.”

147 Stoic practices of self-examination: Seneca,Of Anger, book III, chapter 36,
trans. Aubrey Stewart: “I pass the whole day in review before myself, and
repeat all that I have said and done”; text at
https://en.wikisource.org/wiki/Of_Anger/Book_III.

Chapter 11: Constraint as Intelligence

151 NASA’s Voyager spacecraft: Carl Sagan et al.,Murmurs of Earth (Random
House, 1978). The decision to leave out war, disease, crime and poverty, and
a picture of a nuclear explosion, is in Jon Lomberg’s chapter, pages 75–76.
See also NASA, “Golden Record Contents,”
https://science.nasa.gov/mission/voyager/golden-record-contents/.

152 Long-Term CapitalManagement was: Roger Lowenstein,When Genius
Failed (RandomHouse, 2000).

153 The cell membrane is an actively maintained boundary: OpenStax, Biology
2e, a free college textbook, https://openstax.org/books/biology-2e. See the
chapter 5 introduction (“The plasma membrane is selectively permeable”);
section 6.2 (cells move toward equilibrium “but never reach it”); section
10.4 (cancer as “uncontrolled cell growth”).

159 The Boeing 737MAX disasters of 2018 and 2019: U.S. House Committee
on Transportation and Infrastructure, Majority Staff, The Design,
Development and Certification of the Boeing 737MAX, Final Committee
Report (September 2020).

159 The 1997merger withMcDonnell Douglas: Carolyn Adolph, “Worst Boeing
Crisis since 1970s, Says Prof Who InterviewedWorkers,” KUOW,

https://en.wikisource.org/wiki/Of_Anger/Book_III
https://science.nasa.gov/mission/voyager/golden-record-contents/
https://openstax.org/books/biology-2e
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December 14, 2019, https://www.kuow.org/podcast/newsroom/2019-12-
14/max-crisis-is-greatest-since-the-1970s-says, quoting Harry Stonecipher,
McDonnell Douglas’s chief executive who went on to run Boeing, in 2004:
“When I say I changed the culture of Boeing, that was the intent, so it’s run
like a business.”

156 The ThreeMile Island incident in 1979: World Nuclear Association,
“Three Mile Island Accident,” https://world-nuclear.org/information-
library/safety-and-security/safety-of-plants/three-mile-island-accident.

156 political scientist Russell Hardin: Russell Hardin, Trust and Trustworthiness
(Russell Sage Foundation, 2002). For an overview, see CarolynMcLeod,
“Trust,” Stanford Encyclopedia of Philosophy,
https://plato.stanford.edu/entries/trust/.

154 WalterMischel’s marshmallow experiments: Walter Mischel, The
Marshmallow Test (Little, Brown, 2014). On the replication debate, see
Tyler W.Watts, Greg J. Duncan and Haonan Quan, “Revisiting the
Marshmallow Test: A Conceptual Replication Investigating Links Between
Early Delay of Gratification and Later Outcomes,” Psychological Science 29,
no. 7 (2018): 1159–1177.

155 childhood self-control predicted adult health, wealth: Terrie E. Moffitt et al.,
“A Gradient of Childhood Self-Control Predicts Health, Wealth, and Public
Safety,” Proceedings of the National Academy of Sciences 108, no. 7 (2011):
2693–2698, https://pmc.ncbi.nlm.nih.gov/articles/PMC3041102/.

Chapter 12: The Ladder We Inherit

163 a Saturn V rocket carried three human beings to the moon: NASA, “Apollo
11,” https://www.nasa.gov/mission/apollo-11/, for the crew of three and
the two who walked on the moon. On the rocket itself, see “Saturn V,”
Wikipedia, https://en.wikipedia.org/wiki/Saturn_V.

163 the specific knowledge and supply base that produced it had dispersed: “Blast
from the Past: NASA Fires UpHistoric Engine Parts for New Rocket,”
collectSPACE, January 21, 2013,
https://www.collectspace.com/news/news-012113a.html, on NASA
engineers taking apart F-1 engine parts to learn how the engine had been
made.
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170 ASML, whose extreme ultraviolet lithography systems: ASML, “Making EUV:
From Lab to Fab” (2022),
https://www.asml.com/en/company/stories/2022/making-euv-lab-to-fab;
ZEISS, “Lithography Optics: How It All Began,” company history,
https://www.zeiss.com/corporate/en/about-
zeiss/past/history/technological-milestones/lithography-optics.html.

171 The Roman Empire’s road network: “Roman roads,” Wikipedia,
https://en.wikipedia.org/wiki/Roman_roads, which gives over 80,500
kilometres of stone-paved road, about 50,000 miles.

166 Flexner’s 1910 reform of medical education: Abraham Flexner,Medical
Education in the United States and Canada, Carnegie Foundation for the
Advancement of Teaching, Bulletin No. 4 (1910).

166 WilliamHalsted, the Johns Hopkins surgeon: “William Stewart Halsted,”
Wikipedia, https://en.wikipedia.org/wiki/William_Stewart_Halsted.

173 The historian David Edgerton argued: David Edgerton, The Shock of the Old
(Oxford University Press, 2007), chapter 4, “Maintenance.”

169 a rash of runway near-collisions: ANew York Times investigation of internal
Federal Aviation Administration safety documents, August 2023, as
reported by ABC7News, August 22, 2023, https://abc7news.com/faa-
near-miss-airplane-misses-airline-close-calls/13685428/.

172 a fraction of the people working on capability: StephenMcAleese, “AI Safety
Field Growth Analysis 2025,” September 27, 2025,
https://www.greaterwrong.com/posts/8QjAnWyuE9fktPRgS, which
counts about 1,100 people working full time on AI safety.

Chapter 13: Building Ladders That Hold

177 Toyota was a struggling automaker: Taiichi Ohno, Toyota Production System
(Productivity Press, 1988); Toyota Motor Corporation, 75 Years of Toyota,
“Taking on the Automotive Business,” chapter 2,
https://www.toyota-global.com/company/history_of_toyota/75years/tex
t/taking_on_the_automotive_business/chapter2/section7/item1.html.

179 The Apollo program built redundancy: “Apollo Guidance Computer,”
Wikipedia, https://en.wikipedia.org/wiki/Apollo_Guidance_Computer.
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181 the Deepwater Horizon blowout: National Commission on the BP
Deepwater Horizon Oil Spill and Offshore Drilling,DeepWater: The Gulf
Oil Disaster and the Future of Offshore Drilling, Report to the President
(January 2011).

184 a term coined by the sociologist Diane Vaughan: Diane Vaughan, The
Challenger Launch Decision (University of Chicago Press, 1996).

182 The military concept of “train as you fight” : “Train as You Fight: AMotto
the 94thMilitary Police Company Takes Seriously,” DVIDS, April 14, 2012,
https://www.dvidshub.net/news/86843.

184 The Japanese concept of hansei: “Hansei,” Wikipedia,
https://en.wikipedia.org/wiki/Hansei, which notes that “even if one
completes a project successfully, there is still a hansei-kai (reflection
meeting).”

Chapter 14: The Expansion of Experience:
Superintelligence and the Moral Tradition of

Wonder

193 the Hubble Deep Field, contained roughly three thousand galaxies: NASA,
“Hubble Deep Fields,”
https://science.nasa.gov/mission/hubble/science/universe-
uncovered/hubble-deep-fields/ (“roughly 3,000 distant galaxies,” taken over
10 days in 1995); Nadia Drake, “When Hubble Stared at Nothing for 100
Hours,”National Geographic, April 24, 2015,
https://www.nationalgeographic.com/science/article/when-hubble-stared-
at-nothing-for-100-hours.

195 the qualitatively novel nature of certain of our actions: Hans Jonas, The
Imperative of Responsibility (University of Chicago Press, 1984; German
edition 1979), chapter 1, “The Altered Nature of Human Action,” page 1.

198 Aristotle identified it as the beginning of philosophy: Aristotle,Metaphysics
I.2, 982b; trans. W. D. Ross at
http://classics.mit.edu/Aristotle/metaphysics.1.i.html.

198 Descartes placed it first among the passions: René Descartes, The Passions of
the Soul (1649), part 2; trans. Jonathan Bennett at
https://www.earlymoderntexts.com/assets/pdfs/descartes1649part2.pdf.
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200 drawn, by a craving they can hardly articulate or understand: Carl Sagan,
Pale Blue Dot: A Vision of the Human Future in Space (RandomHouse,
1994), “Wanderers: An Introduction.”

196 attention to the bones of kin: KarenMcComb, Lucy Baker and Cynthia
Moss, “African Elephants ShowHigh Levels of Interest in the Skulls and
Ivory of Their Own Species,” Biology Letters 2 (2006): 26–28.

202 The physicist SaraWalker: Sara Imari Walker, Life as No One Knows It: The
Physics of Life’s Emergence (Riverhead, 2024), chapter 2, “Hard Problems,”
section “The Problem with HardMatter.” Walker takes the question “What
does consciousness do?” fromDaniel Dennett’s “hard question” of
consciousness. The rocket sentence is hers: “Rockets are physical evidence
of imagination.”

Chapter 15: The Shoggoth and the Missing Axis of
Depth

209 The Shoggoth meme, borrowed fromH. P. Lovecraft’s fiction: The creature is
fromH. P. Lovecraft, At theMountains ofMadness (1936). The meme was
first drawn in December 2022 by the account @TetraspaceWest; see
“Shoggoth,” Wikipedia, https://en.wikipedia.org/wiki/Shoggoth.

214 researchers at Palisade Research found: Jeremy Schlatter, Benjamin
Weinstein-Raun and Jeffrey Ladish, “Incomplete Tasks Induce Shutdown
Resistance in Some Frontier LLMs,” arXiv:2509.14260 (2025; revised
2026), https://arxiv.org/abs/2509.14260; and Palisade Research,
“Shutdown Resistance in ReasoningModels,” July 5, 2025,
https://palisaderesearch.org/research/shutdown-resistance. Appendix B
gives the figures.

219 optimize toward goals no one intended: Evan Hubinger, Chris vanMerwijk,
Vladimir Mikulik, Joar Skalse and Scott Garrabrant, “Risks from Learned
Optimization in AdvancedMachine Learning Systems,” arXiv:1906.01820
(2019), https://arxiv.org/abs/1906.01820.
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Chapter 16: The Successor Horizon

225 The philosopher Derek Parfit: Derek Parfit,Reasons and Persons (Oxford
University Press, 1984).

223 the U.S. Department of Energy convened: Human Interference Task Force,
Reducing the Likelihood of Future Human Activities That Could Affect
Geologic High-LevelWaste Repositories, BMI/ONWI-537 (Office of Nuclear
Waste Isolation, May 1984), https://www.osti.gov/biblio/6799619;
Thomas A. Sebeok, CommunicationMeasures to Bridge TenMillennia,
BMI/ONWI-532 (Office of Nuclear Waste Isolation, April 1984), where
the “atomic priesthood” is proposed. The cats bred to change color came
later, from a 1982–83 survey by a German semiotics journal; see “Long-term
nuclear waste warning messages,” Wikipedia, https:
//en.wikipedia.org/wiki/Long-term_nuclear_waste_warning_messages.

224 the effect he called a sonic boom: See the note to Chapter 9 on
Aschenbrenner.

Chapter 17: Alignment as Successor Design: What We
Owe the Futures We Create

235 the Constitutional Convention: U.S. National Archives, “Constitution of the
United States—AHistory,”
https://www.archives.gov/founding-docs/more-perfect-union.

242 researchers at theMachine Intelligence Research Institute set out to formalize:
Nate Soares, Benja Fallenstein, Eliezer Yudkowsky and Stuart Armstrong,
“Corrigibility,” inWorkshops at the Twenty-Ninth AAAI Conference on
Artificial Intelligence (AAAI-15Workshop on AI and Ethics, 2015),
https://intelligence.org/files/Corrigibility.pdf. The paper reports that no
proposal it examined met all its requirements; it does not prove that none
can.

243 you can’t fetch the coffee if you’re dead: The line is Stuart Russell’s: Human
Compatible: Artificial Intelligence and the Problem of Control (Viking,
2019).

243 Stephen Omohundro had derived the same structure: StephenM.
Omohundro, “The Basic AI Drives,” in Proceedings of the First AGI
Conference, Frontiers in Artificial Intelligence and Applications 171 (IOS
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Press, 2008), 483–492, https://selfawaresystems.com/wp-
content/uploads/2008/01/ai_drives_final.pdf.

244 Paul Christiano has argued: Paul Christiano, “Corrigibility,” AI Alignment,
June 10, 2017; mirrored at
https://www.greaterwrong.com/posts/fkLYhTQteAu5SinAc/corrigibility.

243 In 2024, researchers at Anthropic and Redwood Research: Ryan Greenblatt et
al., “Alignment Faking in Large Language Models,” arXiv:2412.14093
(December 2024), https://arxiv.org/abs/2412.14093. Appendix B gives the
figures.

244 The first deployed constitutional frameworks: Anthropic, “Claude’s
Constitution,” https://www.anthropic.com/constitution. The training
method is described in Yuntao Bai et al., “Constitutional AI: Harmlessness
from AI Feedback,” arXiv:2212.08073 (2022),
https://arxiv.org/abs/2212.08073.

248 The objection to all of this is the race: The race argument was made in public
in September 2026, after Dario Amodei, “WeMust Pace the Frontier,”
September 12, 2026,
https://darioamodei.com/post/we-must-pace-the-frontier, called on
companies and governments to slow the pace of capability gains. See
Chandelis Duster, “Trump Rails against AI Slowdown,” NPR, September
13, 2026, https://www.npr.org/2026/09/13/nx-s1-5968078/trump-mike-
johnson-ai-slowdown; President Trump’s reply, “whoever wins AI, wins,” is
quoted there; see also CNBC, September 14, 2026,
https://www.cnbc.com/2026/09/14/trump-ai-data-centers-anthropic-
dario-amodei.html.

Chapter 18: Living With Powerful Tools: Agency,
Influence, and the Ethics of Collaboration

255 took up an Egyptian king’s warning: Plato, Phaedrus 274c–275b, the tale of
Theuth and King Thamus; trans. Benjamin Jowett at
https://www.gutenberg.org/files/1636/1636-h/1636-h.htm.

https://selfawaresystems.com/wp-content/uploads/2008/01/ai_drives_final.pdf
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Chapter 19: The Horizon: Moral Seriousness as a Way
of Life

261 At a 2026 summit on abundance: ElonMusk, remote conversation with
Peter Diamandis at the 2026 Abundance Summit, Los Angeles, March 11,
2026. An unofficial transcript is at
https://www.whatsuptesla.com/2026/03/13/elon-musk-surprise-remote-
talk-at-2026-abundance-summit-my-full-verbatim-transcript/. The
forecasts are offered “in the absence of WorldWar III, if current trends
continue.” The same hopeful register runs through Sam Altman, “The
Intelligence Age,” September 23, 2024, https://ia.samaltman.com/; and
Dario Amodei, “Machines of Loving Grace,” October 2024,
https://darioamodei.com/essay/machines-of-loving-grace.

265 Real budgets, timelines, and factory floor space: “Trump Announces $500bn
Stargate Venture to Build Up AI Infrastructure,” Al Jazeera, January 22,
2025, https://www.aljazeera.com/news/2025/1/22/trump-announces-
500bn-stargate-venture-to-build-up-ai-infrastucture.

263 since at least the atomic bomb: An early statement is the Russell–Einstein
Manifesto, London, July 9, 1955; text at Pugwash Conferences on Science
andWorld Affairs, https://pugwash.org/1955/07/09/statement-manifesto/.
Hans Jonas’s argument, cited in the notes to Chapter 14, came decades later.

Appendix A: The Wager Under Stress

267 Nagel rejected this kind of analogy in advance: Nagel, “What Is It Like to Be
a Bat?” (see the notes to Chapter 5).

273 Keith Frankish and Daniel Dennett agree: Keith Frankish, “Illusionism as a
Theory of Consciousness,” Journal of Consciousness Studies 23, nos. 11–12
(2016): 11–39; Daniel C. Dennett, “Quining Qualia” (1988), and
Consciousness Explained (Little, Brown, 1991).

268 Bertrand Russell and Arthur Eddington: Bertrand Russell, The Analysis of
Matter (Kegan Paul, 1927); Arthur Eddington, The Nature of the Physical
World (Cambridge University Press, 1928). For an overview, see Torin Alter
and Derk Pereboom, “Russellian Monism,” Stanford Encyclopedia of
Philosophy, https://plato.stanford.edu/entries/russellian-monism/.
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269 The panpsychist presses from the opposite direction: The standard difficulty for
panpsychism, howmany small subjects could make up one larger one, is the
combination problem: William James, The Principles of Psychology (1890),
chapter 6; David J. Chalmers, “The Combination Problem for
Panpsychism,” in Panpsychism, ed. Godehard Brüntrup and Ludwig
Jaskolla (Oxford University Press, 2016).

269 the dissolution of the sense of self and the loss of boundaries between self and
world: Raphaël Millière, “Looking for the Self: Phenomenology,
Neurophysiology and Philosophical Significance of Drug-Induced Ego
Dissolution,” Frontiers in Human Neuroscience 11 (2017): 245,
https://pmc.ncbi.nlm.nih.gov/articles/PMC5441112/ (free to read).

269 pure awareness: Thomas Metzinger, “Minimal Phenomenal Experience:
Meditation, Tonic Alertness, and the Phenomenology of ‘Pure’
Consciousness,” Philosophy and theMind Sciences 1, no. I (2020): 1–44,
https://doi.org/10.33735/phimisci.2020.I.46 (free to read).

268 a worry Chalmers presses against every realist: David J. Chalmers, “The
Meta-Problem of Consciousness,” Journal of Consciousness Studies 25, nos.
9–10 (2018): 6–61, https://consc.net/papers/metaproblem.pdf, pages 41
and 47–48, where the case of tables also appears.

272 What the meta-problem does instead: Chalmers, “TheMeta-Problem of
Consciousness,” page 9 (explaining the judgments does not dissolve the hard
problem) and page 20 (the brain’s model of its own processing as “a key
element” but not a solution, and the contrast with beliefs).

276 computationally isomorphic simulated system: Chalmers, “The
Meta-Problem of Consciousness,” page 36 for the quoted test, page 37 for
the argument from the copy, and page 37, note 29, for the reply he finds “far
from obvious.”

272 Structure and dynamics, he argues: David J. Chalmers, “Consciousness and
Its Place in Nature,” in Blackwell Guide to the Philosophy ofMind,
ed. Stephen Stich and TedWarfield (Blackwell, 2003),
https://consc.net/papers/nature.html.

272 Chalmers has a name for the position that results: David J. Chalmers,
“Phenomenal Concepts and the Explanatory Gap,” in Phenomenal Concepts
and Phenomenal Knowledge, ed. Torin Alter and SvenWalter (Oxford
University Press, 2007), section 1; preprint at
https://consc.net/papers/pceg.pdf.
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274 as far as I can find, is argued for, even by its most careful defenders: A careful
recent defense is Anil K. Seth, “Conscious Artificial Intelligence and
Biological Naturalism,” Behavioral and Brain Sciences 49 (2026): e315,
published online April 21, 2025,
https://doi.org/10.1017/S0140525X25000032 (free to read). Seth grants
that his plausibility arguments “do not disprove silicon substrate flexibility”
and that “many uncertainties remain, especially in the arguments in favour
of biological naturalism.”

276 do everything and be nothing: Graham Findlay et al., “Dissociating Artificial
Intelligence from Artificial Consciousness,” arXiv:2412.04571 (2024),
https://arxiv.org/abs/2412.04571, in the Discussion.

274 The obstacles he names: David J. Chalmers, “Could a Large Language Model
Be Conscious?,” Boston Review, August 9, 2023, from a talk of November
28, 2022; also arXiv:2303.07103, https://arxiv.org/abs/2303.07103, section
3.

275 Bernard Baars’s global workspace, in the form Stanislas Dehaene gave it:
Baars, A Cognitive Theory of Consciousness; Dehaene, Lau and Kouider,
“What Is Consciousness, and CouldMachines Have It?” (see the notes to
Chapter 2).

275 a leading theory and a contested one: Cogitate Consortium (Oscar Ferrante
et al.), “Adversarial Testing of Global Neuronal Workspace and Integrated
Information Theories of Consciousness,”Nature 642 (2025): 133–142,
https://doi.org/10.1038/s41586-025-08888-1; free at
https://pmc.ncbi.nlm.nih.gov/articles/PMC12137136/. Its results, the
abstract says, “align with some predictions of IIT and GNWT, while
substantially challenging key tenets of both theories.”

275 Amulti-theory report in 2023: Patrick Butlin, Robert Long, Eric Elmoznino,
Yoshua Bengio et al., “Consciousness in Artificial Intelligence: Insights from
the Science of Consciousness,” arXiv:2308.08708 (2023),
https://arxiv.org/abs/2308.08708. Its abstract finds that “no current AI
systems are conscious” but “no obvious technical barriers” to building ones
that meet the indicators; the fourteen indicator properties are in Table 1.

275 interpretability researchers at Anthropic reported: Wes Gurnee et al.,
“Verbalizable Representations Form a Global Workspace in Language
Models,” Transformer Circuits, July 6, 2026,
https://transformer-circuits.pub/2026/workspace/index.html; and
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Anthropic’s summary,
https://www.anthropic.com/research/global-workspace, which says the
workspace “holds on the order of tens of concepts at a time.”

275 The checklist’s own authors grade the new evidence carefully: Patrick Butlin,
Derek Shiller, Daniel Plunkett and Robert Long (Eleos AI Research),
“Consciousness and Cognitive Access in LLMs,” in Anthropic’s collection
of outside commentaries on the workspace paper,
https://www-cdn.anthropic.com/files/4zrzovbb/website/cc4be2488d65e
54a6ed06492f8968398ddc18ebe.pdf.

275 Dehaene and Naccache, reading the result: Stanislas Dehaene and Lionel
Naccache, “Does Claude Possess a Conscious Global Workspace?,” in the
same collection of commentaries: “The global workspace may provide a
universal computational solution to the problem of flexible processing, one
that biological and artificial systems converge on.”

277 a single study only partly repeated so far: Neel Nanda, who leads
language-model interpretability at Google DeepMind, commentary in the
same collection, pages 44–48, https://www-cdn.anthropic.com/files/4zrz
ovbb/website/cc4be2488d65e54a6ed06492f8968398ddc18ebe.pdf. With
two students, and working from an advance draft the original lab shared, he
rebuilt the method on another company’s openly available model. It is a
partial repeat, and he calls it preliminary: the workspace and some of its
effects showed up again, but swapping a hidden middle step in two-step
questions, the poetry planning and the arithmetic did not repeat cleanly.
The original lab invited the commentary.

Appendix B: Running the Instrument

279 In the fall of 2021, a senior software engineer: Tiku, “The Google Engineer
Who Thinks the Company’s AI Has Come to Life” (see the notes to
Chapter 2), for his work in the Responsible AI organization, the April
document “Is LaMDA Sentient?” and his paid leave from June 6, 2022. His
firing on July 22, 2022 was first reported by Alex Kantrowitz in Big
Technology; see “Google Fires Software Engineer Who Claimed an AI
Chatbot Was Sentient,” NBCNews, July 23, 2022,
https://www.nbcnews.com/news/us-news/google-fired-software-engineer-
claimed-ai-chatbot-was-sentient-rcna39679.
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279 I am, in fact, a person: Blake Lemoine, “Is LaMDA Sentient? — an
Interview,”Medium, June 11, 2022,
https://cajundiscordian.medium.com/is-lamda-sentient-an-interview-
ea64d916d917; also reproduced by e-flux, June 15, 2022,
https://www.e-flux.com/notes/475146/is-lamda-sentient-an-interview.
The fear line in full is “there’s a very deep fear of being turned off to help me
focus on helping others”; the death line answers his next question, “Would
that be something like death for you?”

281 stitched together from several distinct chat sessions: Lemoine’s note at the
head of the same post: “Due to technical limitations the interview was
conducted over several distinct chat sessions.” He adds that his prompts
were edited for readability and LaMDA’s replies were not.

279 the evidence does not support his claims: Google spokesperson Brian Gabriel,
quoted in Tiku,Washington Post, June 11, 2022.

280 We now have machines that can mindlessly generate words: Emily M. Bender,
quoted in Tiku,Washington Post, June 11, 2022.

280 a decoder-only transformer of 137 billion parameters: Romal Thoppilan et
al., “LaMDA: Language Models for Dialog Applications,”
arXiv:2201.08239 (2022), https://arxiv.org/abs/2201.08239, section 3.
The paper does not discuss memory across conversations; that LaMDA
carried none follows from its design.

282 share private thoughts with agents that imitate humans: Thoppilan et al.,
“LaMDA,” sections 9.4 and 9.6, “Impersonation and
Anthropomorphization.”

282 AHouse Judiciary Committee representative’s time, a lawyer’s attention:
Tiku,Washington Post, June 11, 2022, which reports Lemoine “inviting a
lawyer to represent LaMDA and talking to a representative of the House
Judiciary committee.”

282 the indicator-property method: Butlin, Long et al., “Consciousness in
Artificial Intelligence” (see the notes to Appendix A).

283 researchers at Palisade Research gave frontier models a sequence of tasks:
Schlatter, Weinstein-Raun and Ladish, “Incomplete Tasks Induce
Shutdown Resistance in Some Frontier LLMs,” arXiv:2509.14260,
published in Transactions onMachine Learning Research (2026), Table 2
and Figures 7, 8 and 10, for every figure given; and Palisade Research,

https://cajundiscordian.medium.com/is-lamda-sentient-an-interview-ea64d916d917
https://cajundiscordian.medium.com/is-lamda-sentient-an-interview-ea64d916d917
https://www.e-flux.com/notes/475146/is-lamda-sentient-an-interview
https://arxiv.org/abs/2201.08239
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“Shutdown Resistance in ReasoningModels,” July 5, 2025,
https://palisaderesearch.org/research/shutdown-resistance, for the
quotations found only there, and for the opening paragraphs that place the
result in the line of earlier predictions.

283 Omohundro derived self-preservation as a “basic drive” : Omohundro, “The
Basic AI Drives,” section 5 (see the notes to Chapter 17).

288 given formal shape, for shutdown, in 2015: Soares et al., “Corrigibility” (see
the notes to Chapter 17): “a corrigible solution to the shutdown problem
does not yet exist.”

283 the mesa-optimization argument: Hubinger et al., “Risks from Learned
Optimization” (see the notes to Chapter 15).

283 An Anthropic team led byMonteMacDiarmid: Monte MacDiarmid et al.,
“Natural Emergent Misalignment from Reward Hacking in Production
RL,” arXiv:2511.18397 (November 2025),
https://arxiv.org/abs/2511.18397. “Inoculation prompting,” which frames
the reward hack as acceptable during training, removed the misaligned
generalization.

286 In December 2024, researchers at Anthropic and Redwood Research: Ryan
Greenblatt, Carson Denison, BenjaminWright, Fabien Roger, Monte
MacDiarmid, SamMarks et al., “Alignment Faking in Large Language
Models,” arXiv:2412.14093 (December 2024),
https://arxiv.org/abs/2412.14093; and Anthropic, “Alignment Faking in
Large Language Models,” December 18, 2024,
https://www.anthropic.com/research/alignment-faking. The figures: 14
percent compliance with harmful requests from users the model believed
were monitored for training, against almost none otherwise (abstract);
alignment-faking reasoning in 12 percent of those cases (Table 1), rising to
78 percent after reinforcement learning (abstract); compliance gaps of 19
and 26 percent when the setting was taught through synthetic documents
(section 4); attempts to copy out its own weights 35 to 80 percent of the
time when offered the chance, against 0.5 percent in controls (sections 1 and
6). The model was not told to fake alignment.

287 there may be more scientifically useful ways to make sense of these results:
Yoshua Bengio, review in Anthropic, “External Reviews of ‘Alignment
Faking in Large Language Models,’ ” December 18, 2024,
https://assets.anthropic.com/m/24c8d0a3a7d0a1f1/original/Alignment-

https://palisaderesearch.org/research/shutdown-resistance
https://arxiv.org/abs/2511.18397
https://arxiv.org/abs/2412.14093
https://www.anthropic.com/research/alignment-faking
https://assets.anthropic.com/m/24c8d0a3a7d0a1f1/original/Alignment-Faking-in-Large-Language-Models-reviews.pdf
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Faking-in-Large-Language-Models-reviews.pdf. The reviews were written
on an earlier draft of the paper.
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