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Dedication
For the people who still believe a better future is something
we build.

And for the children who will have to live in whatever we
decide to build next.
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The Central Proposition

Humans provide the abstraction.

AI models provide the generative speed.

Both check each other’s work.

Collectively, we move things forward toward a
brighter future.
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Introduction — A Direction,
Not a Destination
I am not interested in a future in which humanity becomes an
audience for its own technology.

I do not want us standing behind the glass, watching
increasingly capable systems perform an increasingly
complete version of civilization while our role contracts to
approving the subscription. Nor am I interested in defending
every limitation of the present simply because it is familiar.
There is nothing inherently noble about making a person
spend a lifetime doing work that a better arrangement of
people and machines could help them move beyond.

I want us to become more capable.

More capable of understanding what we are facing. More
capable of imagining alternatives. More capable of checking
our own assumptions before they harden into institutions.
More capable of turning an insight into something that
actually helps another human being.

That is the direction I mean by PROJECT NORTHSTAR.

The name is not a promise that we have arrived. It is an
answer to a more important question: toward what should we
be moving?

The answer begins with a relationship.

Humans provide the abstraction. AI models provide the
generative speed. Both check each other’s work. Collectively,
we move things forward toward a brighter future.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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There is an entire philosophy inside those four sentences.
There is also a demanding standard. None says the human is
always right. None says the model is always right. None
confuses producing an answer with understanding its
consequences. None treats progress as something that
happens automatically when a new machine becomes
available.

The human contribution is not merely to press Start. It is to
ask what matters, recognize a problem worth solving, connect
events that appear unrelated, bring lived complexity into the
inquiry, and decide which consequences deserve weight. The
machine contribution is not merely to repeat what the human
already believes. It is to expand the space of possibilities,
generate alternatives, reveal inconsistencies, reorganize
information, and help the person see beyond the boundaries
of the first idea.

Then the exchange must come back around.

The human challenges the output. The system challenges the
premise. The human introduces missing context. The system
traces implications the person may have overlooked. A
specialist contributes knowledge neither possessed. Evidence
forces everyone to revise.

That is not collaboration failing. It is collaboration becoming
real.

I want higher levels of synthetic reasoning: systems that can
do more than generate a plausible first response; systems that
help sustain difficult inquiry, compare hypotheses, connect
disciplines, expose contradictions, and make uncertainty
useful. I want distributed inference cognition: not more

PROJECT NORTHSTAR JUSTIN A. TAHAI
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devices producing more words, but coordinated contributions
that help a team reason beyond the limits of any isolated
participant.

I want the frontier to move.

But the frontier I care about is not only a line on a
performance chart. It is also the line between an unanswered
question and a testable idea; between an overwhelmed parent
and a comprehensible explanation; between a talented person
and the opportunity to make that talent useful.

There will be risks. There will be failures. There will be people
who mistake access for wisdom, scale for truth, and control for
competence. A responsible vision cannot explain those away.
It must make room for restraint, verification, correction, and
the right to stop. Ambition without those things is not more
ambitious. It simply transfers the cost of mistakes to someone
else.

Yet I reject the suggestion that responsibility requires us to
stop imagining. The responsible response to a powerful tool is
to become better at building and using powerful tools. The
responsible response to uncertainty is disciplined inquiry. The
responsible response to human limitation is not humiliation. It
is support.

This book is about that support becoming reciprocal,
demanding, creative, and widely available.

It is not a book about leaving humanity behind.

It is a book about what we might finally be able to bring
forward.

PROJECT NORTHSTAR JUSTIN A. TAHAI

10



Part One — The
Partnership

The point is not to make the human
smaller beside a more capable machine. It

is to make more of the human possible.



1. What We Are Trying to
Become
A conversation about artificial intelligence can begin with the
wrong subject and remain trapped there for years.

We ask what the model can do. We ask how large it is, how
quickly it responds, how convincingly it imitates an expert,
and which benchmark it recently passed. Those questions
have their place. But they do not answer the question that
should govern the others.

What kind of human future are we trying to make possible?

A system can become more capable while the person using it
becomes less free. It can make an organization more efficient
while making the people inside that organization more
disposable. It can help a team understand a problem, or help a
powerful person avoid listening to one. Capability does not
select its own purpose.

I want to begin with purpose because technological progress
should not be measured solely from the machine’s side of the
table.

The future I am interested in contains people who can ask
better questions, learn unfamiliar things, challenge
institutional decisions, create work they could not previously
create, and spend more of their finite lives on what they find
meaningful. It contains technology that increases their ability
to participate rather than merely increasing someone else’s
ability to manage them.

That is what I mean by augmentation.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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Augmentation is more than assistance with an existing task. It
can change which tasks a person is able to imagine
undertaking. There is a difference between helping someone
finish a form and helping that person understand a system
well enough to ask whether the form serves its intended
purpose. There is a difference between drafting a paragraph
and helping someone discover the argument he was struggling
to make.

The first kind of help matters. The second can change a life.

This ambition has a history. In 1962, Douglas Engelbart
described augmenting human intellect as a system-level
project involving people, tools, language, methods, and
training. The target was greater capacity to understand and
solve complex problems, not merely a faster device operating
in isolation.1 That framing remains useful because it directs
attention toward the capability of the whole arrangement.

Modern generative systems change the interaction. The tool is
no longer limited to waiting for a precisely specified operation.
It can produce proposals, compare alternatives, and challenge
an argument. That does not make it infallible or morally
sovereign. It gives the relationship more intellectual range.

The relevant test is what becomes possible for the person, and
on whose terms.

A human-centered system is not one with a friendly voice and
a human executive somewhere above it. It is one in which
people affected by the work can understand, question, and
influence it. The student, worker, technician, teacher,
researcher, parent, and resident may possess knowledge the
purchaser does not.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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Their contribution is not decorative context. It may be the
knowledge that tells the technical work what it is for.

Productivity therefore has at least two dimensions: what
became faster and what became better. A model may reduce
the time required to draft a document. The organization can
use that time to increase output until everyone is overloaded
again, improve review, widen access, invest in learning, or
give part of the time back. The technology does not choose
among those futures.

The distribution of the benefit is a human decision.

This is why I refuse to let “human plus AI” function as a moral
certificate. A human can be present in a process and powerless
within it. A model can produce excellent work while the
overall arrangement becomes worse. Cooperation is not
established by placing a human name next to an automated
recommendation.

I mean something more demanding. I mean an increase in a
person’s effective ability to understand, choose, create, and
act. I mean a relationship that leaves people more capable
rather than merely more measurable.

The future will not become brighter because we rename
efficiency as progress. It will become brighter when increased
capability is directed toward lives worth living, and when the
people living those lives have a meaningful part in
determining the direction.

That is the destination we cannot specify completely in
advance and the direction we can choose now.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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2. Humans Provide the
Abstraction
Before a problem can be solved, someone has to decide what
the problem is.

That decision is rarely as simple as it appears.

An administrative process can be evaluated for throughput,
accessibility, or unnecessary repetition. Those are different
abstractions of the same environment. Optimizing the rate at
which requests are processed does not, by itself, establish that
help is easier to obtain.

The frame matters because it determines what the proposed
improvement will attempt to improve. A faster queue may still
be a barrier. A beautifully redesigned form may still request
the wrong information. An apparently efficient process may
remain efficient mainly at moving people away from the
assistance they need.

When I say humans provide the abstraction, I mean that we
bring purposes, relationships, experience, and values into a
form that can guide inquiry. We notice that several visible
problems may share an underlying cause. We decide that a
result is unacceptable even when it satisfies the stated metric.
We connect an individual frustration to a larger question.

This is not the exclusive property of a credentialed expert. A
person living with a difficulty may understand its essential
structure long before an institution gives that difficulty a
name.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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Nor is abstraction a guarantee of wisdom. Humans can choose
a poor frame, omit a relevant person, turn a preference into
an unquestioned premise, or reward the wrong behavior with
extraordinary efficiency. Our role is not to furnish the
machine with perfect meaning. It is to remain answerable for
the meanings we introduce—and open to having them
challenged.

That is why my formulation is a starting relationship rather
than a permanent division of intellectual territory. Humans
also generate. AI systems can also propose abstractions. The
point is not that one side owns ideas and the other owns
typing. The point is that human purposes and lived stakes
must not disappear when generative capability enters the
process.

Consider the objective “reduce the number of questions users
ask.” It appears measurable. It also hides an ambiguity.

Fewer questions could mean the information became clearer.
It could mean that contacting a person became harder. It could
mean that users gave up. The same visible metric can
accompany opposite outcomes.

A better abstraction separates avoidable confusion from the
ability to obtain help. A model can suggest that distinction. A
human can identify further omissions. Observed behavior can
challenge both. The revised frame then guides the design and
its evaluation.

This is mutual augmentation at the level of the question itself.
We have not merely accelerated the original instruction. We
have made the instruction more worthy of execution.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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The model’s ability to propose a reframe does not make it the
owner of the goal. The human’s authority to choose does not
exempt the choice from scrutiny. Each contribution becomes
more useful when the other can challenge it.

Abstraction is also a responsibility to remember what has
been left out. A category is useful until it becomes a reason not
to listen. A model is useful until we forget that the world is not
obliged to behave like the model. “Efficiency,” “safety,”
“personalization,” and “progress” can all conceal more than
they reveal when their definitions remain unexamined.

I want systems that help us move between levels: from a
confusing detail to a broader pattern, and from the pattern
back to the detail it threatens to erase. Faster operation,
clearer information, and meaningful choice are distinct
objectives. A useful abstraction must not quietly exchange one
for another.

This is why I resist reducing the human contribution to
“prompting.” A prompt is an interface event. A purpose is a
human commitment. Learning the right incantation for a
model is not the same as choosing what deserves to happen.

The important work includes recognizing a contradiction,
identifying an omitted consequence, deciding whose
knowledge is missing, and refusing a convenient description
that does not fit reality.

A capable system should make that work more accessible.
People should not need to speak like engineers to investigate
an engineering question or like policy analysts to understand
a public decision. Translation into formal terms should be part
of the assistance, not a tollbooth outside it.

PROJECT NORTHSTAR JUSTIN A. TAHAI

17



At the same time, accessible expression must not become false
simplicity. Sometimes the correct result of an inquiry is a
clearer understanding of why the question is difficult. That is
progress too. A person who can identify the unresolved
tradeoff is better equipped than a person handed an answer
that conceals it.

The abstraction is where direction enters the work.

And because direction matters, it must be something we can
reconsider together.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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3. AI Provides the Generative
Speed
There is a distance between having an idea and being able to
examine it.

For many people, that distance is where the idea ends.

They can imagine a better explanation, a different process, a
useful service, or a new direction for their work. But they
cannot afford a team to explore it. They cannot spend weeks
producing the first version merely to discover whether the
premise is worth pursuing. They are already using the hours
they have to keep ordinary life functioning.

The promise of generative speed is not simply that a computer
can produce text quickly. It is that some of the distance
between an intuition and an examinable possibility may
become smaller.

An idea changes when it can be put in front of another person.
A proposed explanation becomes something a learner can
respond to. A rough design becomes something someone can
criticize. A hypothesis becomes a question with assumptions
that can be inspected. Speed can help bring the invisible into a
shared space.

But the first version is not the prize.

The more interesting possibility is that a person can afford to
generate a second, a fifth, or a radically different version after
discovering what the first one missed. He can investigate a
direction rather than defend it merely because producing it
was expensive.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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In this sense, generative speed can make us less attached to
our first answers.

That will not happen automatically. We can use abundance to
flood the world with unexamined material. Or we can use it to
make exploration, comparison, and revision more available.
The technology creates an opportunity. Our habits and
institutions determine whether we turn it into understanding
or noise.

Research on AI-assisted knowledge work has made the
unevenness visible. In a field experiment summarized by
Harvard Business School, consultants using a generative
system improved on tasks within the tested capability frontier
while performing worse on a task outside it when they relied
on the system. The authors described a “jagged technological
frontier,” not a uniform productivity guarantee.2

That distinction matters. The point is not that every person
should immediately produce ten times as much material. It is
that people should have more room to explore what deserves
to exist.

A writer might use a faster draft to spend more time choosing
what not to say. An engineer might use generated alternatives
to examine failure modes more carefully. A community
organizer might use assistance with ordinary documentation
to spend more time listening. A researcher might use it to
prepare questions that require a slower, more demanding
investigation.

The value of speed may appear in work that becomes slower
and better where slowness matters.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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There is also a discipline in knowing when not to generate
more. When a team already has too many alternatives to
evaluate, another hundred options can reduce its ability to
decide. When the missing ingredient is an observation,
another interpretation is not a substitute. When a
disagreement concerns values, generating more persuasive
arguments does not grant one party the authority to settle it.

The next useful step may be source checking, consultation
with affected people, or a test that can distinguish competing
explanations. More generation is not automatically the
appropriate response.

Generative speed also creates a review problem. A fast
generator can produce material more quickly than a
conscientious team can verify it. “Human in the loop” becomes
meaningless when the human is expected to approve a volume
no human can read responsibly.

The design must account for attention as a finite resource.
Limit the number of proposals. Prioritize consequential
claims. Separate low-risk exploration from authorized action.
Preserve unresolved status when review has not occurred. A
ceremonial signature at the end of an impossible workload is
not oversight.

The partnership must also accommodate an objection that is
not yet fully articulated. Dissatisfaction with a generated
answer may indicate an incomplete abstraction rather than a
defective instruction. A useful system should help examine
that difference rather than pressure the person to accept a
premature completion.

I want technology that can tolerate the unfinished human
thought.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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Not because every intuition is profound. Because an intuition
cannot become examinable if the process keeps replacing it
with the nearest fluent convention.

Used well, generative speed can help more people turn an
initial idea into something others can examine. It can make
serious participation less dependent on the ability to purchase
many hours of specialized labor. It can let a small team
explore a question that would otherwise remain beyond its
practical reach.

That is an extraordinary possibility without any need to
exaggerate it.

The human brings a direction. The system makes more
directions visible. Together, they discover which possibilities
deserve the next investment of care.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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4. Both Check Each Other’s
Work
I want the machine to tell me when my idea does not hold
together.

Not to flatter me into finishing it. Not to wrap my assumption
in more impressive language. Not to produce the answer most
likely to keep the conversation comfortable.

I want a challenge that helps the work become better.

And I want the same obligation to run in the other direction. A
system’s speed, fluency, or apparent confidence does not
exempt it from correction. I should be able to ask where a
claim came from, what has been left out, what would change
the conclusion, and whether the proposed answer survives
contact with evidence beyond the conversation.

Both check each other’s work.

That sentence rules out the image of an infallible human
supervisor overseeing a fallible machine. It also rules out the
image of an enlightened machine rescuing a fallible human
from the burden of judgment. Both participants can contribute
to a better result. Both can contribute to a worse one. Their
agreement is not a certificate of truth.

This matters especially when fluent agreement makes an
untested belief feel better supported. Restating a premise
persuasively does not supply independent evidence for it.
Increased confidence must not be mistaken for improved
knowledge.

Agreement alone establishes neither accuracy nor learning.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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A meaningful partnership needs a route out of the closed
circle. It needs a question whose answer could disappoint both
sides. It needs a source that does not become correct because it
is convenient. It needs a calculation, observation, experiment,
or affected person capable of rejecting the attractive proposal.

Reality must be allowed to interrupt.

Research offers a useful warning against assuming that
combination alone creates superiority. A 2024 meta-analysis
found that, across the included studies, human–AI
combinations often improved on humans alone but on
average did not outperform the better of the human-alone or
AI-alone conditions. Results varied substantially by task.3 That
does not invalidate augmentation. It makes successful
augmentation something to design and demonstrate rather
than presume.

The same caution applies to self-correction. A 2024 study
found important limitations when tested language models
were asked to correct their own reasoning without external
feedback.4 Asking the same process to look again may help in
some settings, but it is not automatically an independent
check.

Sometimes the appropriate check is another human with
different experience. Sometimes it is a source document, a
deterministic calculation, a measurement, a formal rule, an
experiment, or a person who will have to live with the result.
The important question is whether the check introduces a
genuine opportunity to discover error.

A human signature is not a universal antidote. The reviewer
may be tired, underqualified, hurried, or rewarded for
approving the result. Research on cognitive forcing in AI-
assisted decisions found that interventions encouraging more

PROJECT NORTHSTAR JUSTIN A. TAHAI
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deliberate engagement reduced overreliance in the tested
setting, while also making the interaction feel less favorable to
some participants.5 A more comfortable review is not
necessarily a more reliable one.

The right question is not merely whether a human appears in
the loop. It is whether the human has the competence,
evidence, time, and authority needed to change what the loop
does.

There is a corresponding obligation on the reviewer. A person
cannot invoke human judgment whenever the system exposes
an uncomfortable inconsistency. A useful disagreement must
eventually touch a reason. Show the arithmetic. Identify the
missing context. Explain the value at stake. Admit when the
objection is a preference rather than a factual correction.

A claim can fail in both directions during review. A model may
correctly identify an unsupported human assumption while
using an inaccurate fact to explain the objection. Rejecting that
fact does not automatically rescue the original assumption.
Accepting the objection does not make every part of the
explanation correct.

The appropriate unit of review is the claim and its support, not
the status of the speaker.

A useful correction can contain a further error. A mistaken
proposal can contain a valid insight. Mutual checking becomes
substantive when the team can separate those elements
without treating disagreement as a contest for superiority.

The objective is not a victory for the human or the model. It is
an improved account of what the evidence permits us to
conclude.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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There should be room for several outcomes. A claim may be
supported. It may be contradicted. It may remain unresolved.
The right next step may be to narrow the question or seek
another kind of expertise. A system that always produces
closure can make uncertainty less visible exactly when it
matters most.

I want us to value the well-formed unresolved question.

It can tell a team where to investigate. It can prevent an
assumption from entering a decision disguised as fact. It can
preserve the space in which a later observation becomes
capable of changing the answer.

This is why mutual correction is not an accessory to my vision
of AI. It is the mechanism by which the vision earns its
optimism.

Humans provide abstraction, and abstractions need criticism.
AI provides generative speed, and generated possibilities need
examination. People and systems can help one another do
both.

But neither gets to declare the work true simply because the
other has agreed.

We check each other’s work because we intend to move
forward—not merely to feel that we have.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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Part Two — The Frontier
Between Us

E  P L U R I B U S  U N U M  ·  O U T  O F  M A N Y,
O N E

Out of human abstraction, synthetic speed,
reciprocal criticism, specialized competence,
and external evidence can emerge one shared
direction—one that none of the participants

could have sustained alone.



5. A Team, Not a Throne
The team I imagine is not a human manager surrounded by
artificial employees who all agree with the manager.

It is also not a machine directing a collection of people who
have been reduced to supplying context and signing
approvals.

It is a cross-functional relationship in which different
participants contribute different kinds of capability, and the
work is organized so those differences improve the result.

Cross-functional matters. A team composed entirely of
excellent answer generators may still be poor at asking
whether the question is worth answering. A group skilled at
criticism may become incapable of making anything. A
technically elegant proposal may fail because no one involved
understands the ordinary conditions under which people
would have to use it.

The absence of one capability is not repaired by adding more
of a different one.

A complex problem may require technical feasibility, practical
operation, human experience, cost, evidence, legal constraints,
and ethical consequence to be considered together. Those
questions are related but not interchangeable.

Human contributors bring disciplinary knowledge, lived
context, responsibility, and the ability to identify what matters
in the setting. Models can help examine documents, generate
alternatives, compare assumptions, and expose
inconsistencies. Deterministic tools can calculate or verify
claims for which language is the wrong instrument. External
evidence can correct them all.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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The relevant distinction is between contribution and
supremacy.

A model’s range does not give it every specialist’s competence.
A specialist’s depth does not make every other perspective
subordinate. An executive role does not supply knowledge by
itself. The strongest coordinator may be the participant who
makes it easiest for the right objection to reach the decision
before the cost of ignoring it becomes irreversible.

This is why I reject the image of one all-knowing system at the
top of a pyramid, distributing answers to the people below it.
A team is not improved by turning every question into a
request for permission from a single intelligence. It is
improved when relevant knowledge can reach the point
where it matters and when the result can be questioned by
those who must use it.

Coordination still matters. An inquiry cannot remain an
unlimited conversation forever. Someone—or some explicitly
accountable process—must define the immediate question,
manage scope, identify unresolved issues, and decide whether
the next step is appropriate. But coordination is a
responsibility, not a claim to omniscience.

The person or system organizing the work should be judged
partly by what it allows others to correct.

An AI contribution should not be confined to a mechanical
lane where it can never question the structure of the problem.
It should be able to identify contradictions between a stated
purpose and a proposed design—for example, claiming broad
access while assuming specialist prior knowledge. Whether
the objection is valid still needs examination.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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The system must be open to correction too. An apparently
inefficient arrangement may protect a relationship or
accommodate a condition omitted from the records. A clean
generated plan can fail because the plan’s representation of
the world was incomplete.

Neither contribution is complete without the other.

Integration begins when one contribution changes another. A
requirement changes a design. A design exposes a new
question. An operational constraint invalidates an assumption.
A person affected by the proposal reveals that the original
requirement omitted something essential.

The reasoning happens across those boundaries.

A machine can help with that movement. It can suggest that a
concern belongs in more than one part of the inquiry. It can
help a specialist explain an implication to someone outside the
specialty. It can preserve a question long enough for another
contributor to answer it. These are useful capacities precisely
because no team has unlimited attention.

Yet the human participants must remain able to recognize the
work as their own inquiry, not a performance they are
attending. They should be able to change the question, reject a
proposed direction, and ask for a missing perspective.
Augmentation that cannot tolerate such participation has
become something else.

Participation also requires a way to notice who is absent. A
dataset or consultation limited to existing users may omit
important experience. A model can help identify that
omission, but generated testimony must not be counted as
participation by the people who were excluded.

PROJECT NORTHSTAR JUSTIN A. TAHAI
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Simulating a perspective may help formulate questions. It does
not establish that anyone actually holds the simulated views.

Cross-functional work also requires objections to retain their
consequences. A maintenance constraint belongs with the
designs it invalidates. An accessibility concern belongs with
the assumptions it challenges. A source contradiction belongs
with the claim that depends on it. Moving an objection into a
summary labeled “considerations” does not resolve it.

A useful synthesis should show which contributions changed
the proposal, which remain unresolved, and who is
responsible for the next judgment. It should not reward
agreement by erasing the reasons for disagreement.

This is the difference between collecting perspectives and
integrating knowledge. Collection produces a stack of
opinions. Integration changes the understanding of the
problem.

The achievement is not that the machine has taken the throne.

It is that the table has become more capable.
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6. Distributed Inference
Cognition
There are questions too broad for a single perspective and too
important to leave as a collection of disconnected opinions.

They ask us to hold several kinds of understanding together.
What is technically possible? What does the evidence support?
What will a person experience? What does a proposed
improvement cost somewhere else? What happens if a central
assumption is wrong?

The response I am interested in is distributed inference
cognition.

I use that phrase to describe a vision of coordinated reasoning
across multiple models, computational resources, tools, source
records, and human participants. The purpose is not merely to
produce several answers. It is to organize different
contributions into a more capable inquiry, with enough
continuity and accountability that the result can be examined.

There is a technical distinction worth making without turning
this book into an architecture manual. Distributing the
computation of one model across several machines is not the
same thing as distributing a cognitive task across several
models or roles. A system can do either, both, or neither. A
collection of connected computers does not become a coherent
thinking team simply because the network exists.

The interesting work lies in the relationships among
contributions.
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One line of inquiry may examine factual support. Another
may test internal consistency. Another may calculate a result.
A specialist may identify that the available records use a term
differently from the model. A person affected by the proposal
may reveal a consequence the records do not contain. A
coordinator may determine that one uncertainty is important
enough to stop the process and ask for more evidence.

The result is not improved by forcing all contributions into an
immediate vote. A majority of models can share the same
mistaken assumption. A single documented constraint can
invalidate an otherwise popular design. An objection does not
become less important because it appears in fewer outputs.

The system must understand disagreement as information.

One difference may arise because contributors have different
evidence. Another may reflect different definitions. Another
may be a genuine conflict between desirable outcomes. These
are not the same problem, and a synthesis that smooths them
all into a confident paragraph can destroy the most valuable
part of the inquiry.

I would rather receive a clear account of the unresolved
tension than a false appearance of unity.

Research on multiagent debate provides a bounded example.
In work published at ICML in 2024, Yilun Du and colleagues
reported improvements on several tested reasoning and
factuality tasks when model instances exchanged and revised
responses.6 Those results show that interaction can matter in
particular settings. They do not establish that more models
always improve an answer or that debate guarantees truth.
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My interest extends beyond debate. Some problems need
independent exploration before participants hear one
another’s conclusions. Others need a strong specialist
contribution and a narrowly targeted check. Some need a
deterministic solver. Some need a person to notice that the
entire question is misguided.

The goal is not to make every task elaborate. It is to make the
form of collaboration appropriate to the task.

A simple arithmetic illustration shows why scale alone does
not determine performance. Stipulate a workload of ten time
units: four units are necessarily sequential, and six can be
divided evenly among three workers. With perfectly balanced
work and zero communication overhead, the parallel portion
takes two units. Total time is:

4 + 6 ÷ 3 = 6 time units
The speedup is:

10 ÷ 6 ≈ 1.67×
Those are demonstration values, not a hardware benchmark.
Add coordination overhead and the gain becomes smaller. The
structure of work matters as much as the number of
machines.

A reasoning task has a similar organizational question even
when quality cannot be reduced to arithmetic. Which
inquiries can proceed independently? Which depend on a
prior observation? Which must be reconciled before a
decision? Where would simultaneous work merely produce
several versions of the same uncertainty?

Sometimes the best contribution is not another model at all. It
is a short conversation with the person holding a missing fact.
Sometimes a smaller, specialized method is better than a
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broadly capable language model. Sometimes an ordinary
calculation should replace a paragraph of generated
arithmetic.

This is why I do not want node count to become a substitute
for an account of the work. The useful question is not “How
many participants did you activate?” It is “What did their
arrangement allow us to establish that a simpler arrangement
could not?”

The answer may justify a large constellation. It may justify a
small one. It may reveal that the problem was never
computationally constrained in the first place.

All three are useful discoveries.

Distribution also has a social dimension. A system can be
technically distributed while remaining controlled by one
institution. A person can own a machine without having
meaningful authority over the work it performs. A network
can connect many participants while excluding them from the
decisions that matter.

I care about more than where computation happens. I care
about who can participate, who can inspect, who can refuse,
and who can leave without losing the ability to function.

That is the difference between distributing hardware and
distributing agency.

The constellation must not become an excuse for
responsibility to disappear among components. When a
coordinated system affects a person, that person deserves
more than an explanation that several models were involved.
Someone must be able to say what was decided, what
supported it, what remains contestable, and who is
accountable for the use of the result.
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A cloud of contributors is not a cloud of immunity.

This is the architectural meaning of the book’s central vision:

Out of human abstraction, synthetic speed,
reciprocal criticism, specialized competence,
and external evidence can emerge one shared
direction—one that none of the participants
could have sustained alone.

Not one opinion. Not one monolithic mind. One accountable
inquiry.

Many models. Many systems. Many forms of expertise.

A shared direction, a visible evidentiary path, and an answer
that remains open to the world.
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7. Higher Levels of Synthetic
Reasoning
I do not believe our ambition should stop at a better first draft.

Generative assistance can be useful without being the limit of
what we attempt. We should ask how synthetic systems might
help us reason through problems that require sustained
attention, competing explanations, cross-disciplinary
connections, and careful revision.

I want higher levels of synthetic reasoning.

By that I mean a more capable process for developing,
examining, and revising conclusions—not simply more fluent
language about conclusions. A system should help distinguish
a promising hypothesis from a supported finding. It should
identify what an argument depends on. It should remain
useful when a question cannot be answered in one pass.

The word synthetic matters because it lets us investigate a
constructed reasoning capability on its own terms. Its
usefulness can be examined through the quality of its
contributions, the errors it exposes, the evidence it can work
with, and the degree to which its results survive appropriate
tests.

We do not have to choose between calling it magic and
dismissing it as nothing.

The future possibility is more interesting than either
description.

At one level, a system generates a response: a candidate
explanation, design, plan, or answer. At a further level, it
compares meaningful alternatives and identifies their
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assumptions. Beyond that, it asks which observations would
distinguish those alternatives, which evidence is missing, and
what would count against the favored conclusion.

That progression matters.

The productive unit of discovery is not an isolated impressive
answer. It is a relationship among a question, a candidate
explanation, a test, and the evidence returned by that test.

Take two competing hypotheses, A and B. A useful process asks
what observation would be expected under A but not B,
whether that observation can be obtained, and what
assumptions make it informative. A weak process selects the
more familiar hypothesis and elaborates it. A stronger process
identifies a discriminating test. Stronger still is a process that
recognizes when the proposed test cannot discriminate
because both hypotheses predict the same result.

New evidence must be able to reduce confidence in the
favored explanation. Otherwise the process is not
investigating the hypothesis; it is generating a defense of it.

The advance is visible in the structure of uncertainty.
Competing suggestions become testable distinctions. Test
results become evidence. Evidence supports a conclusion
within a stated scope. These are different achievements, and a
synthetic collaborator should help keep them distinct.

Continuity is another frontier. A new measurement may
weaken a previously attractive explanation. A detail dismissed
as noise may become relevant. A specialist from another field
may introduce a different representation. The system should
help preserve what changed and which conclusions depend on
it, rather than freezing yesterday’s answer into today’s
assumption.
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A useful cognitive system would not treat memory as an
excuse for indefinite possession. Information can become
outdated, irrelevant, sensitive, or no longer appropriate to
retain. Remembering well includes knowing what deserves to
remain, who may use it, and when it should stop shaping the
work.

Another frontier is the relationship between generation and
verification. A system may propose a solution that its
generator cannot reliably assess. A different method may be
better suited to checking it. A calculation can be checked
against a formal rule; a physical claim may require a
measurement; a social proposal may require consultation and
observation.

There is no universal substitute for matching the check to the
claim.

Nor should readable reasoning be mistaken for a transparent
window into internal computation. Research by Miles Turpin
and colleagues demonstrated unfaithful explanations in
specified language-model tasks: models offered rationales that
did not faithfully represent the factors influencing their
answers.24 That finding is bounded by its tasks and systems,
but it supports a critical caution: an explanation must be
examined; eloquence is not proof of faithfulness.

The future system I want would make its work inspectable
through useful evidence: the source it consulted, the
calculation it executed, the condition it tested, the uncertainty
it retained. It need not ask a person to accept a dramatic
narration as proof that thinking occurred correctly.

I am not looking for a machine that sounds introspective.
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I am looking for a collaboration that becomes easier to correct
as it becomes more capable.

Higher synthetic reasoning should also recognize the limits of
the current frame. A powerful system ought not become
trapped in producing increasingly sophisticated solutions to a
poorly chosen objective. It should help expose when the
objective itself is creating the difficulty.

An educational objective defined only as maximizing
attendance can neglect learning, voluntary participation, and
the needs of people who cannot attend. A business objective
defined only as reducing handling time can neglect whether
the underlying problem was resolved. A public objective
defined only as increasing compliance can neglect legitimacy
and consent.

The system has not become a moral authority by raising those
questions. It has helped the human team confront the moral
content already present in its work.

Better synthetic reasoning should make human judgment
more informed, not less necessary.

It should also make the distinction between thinking and
acting more visible. Exploring a possibility is not permission to
enact it. A system may be capable of a much wider intellectual
search than it is authorized to translate into real-world effects.
We can pursue the former without pretending the latter
should be unlimited.

That separation is not timidity. It is how we make room for
ambitious inquiry without turning every conjecture into an
experiment on someone else’s life.

The frontier is not synthetic certainty.

PROJECT NORTHSTAR JUSTIN A. TAHAI

40



It is synthetic reasoning worthy of a continuing human
conversation.
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8. The Frontier Is a
Relationship
The most important change in a successful collaboration may
not be the answer on the screen.

It may be the person who can now ask a question he could not
have asked before.

A well-designed interaction can help someone recognize an
assumption, discover a distinction, or understand why a
familiar approach has repeatedly failed. He leaves with more
than an output. He leaves better equipped to continue the
work.

That is one side of bidirectional augmentation.

The other is the contribution humans make to the system’s
effective capability. They provide context the system did not
have, identify errors, clarify values, and show which
distinctions matter in the setting. They help turn general
generative potential into useful work.

The flow runs both ways, but it does not run in identical ways.

A person can carry an insight into the rest of his life. A model’s
response to a correction within one conversation does not
necessarily alter its trained parameters. Durable improvement
may depend on explicit memory, authorized updates,
evaluation, or further engineering. We should not confuse a
helpful exchange with automatic permanent learning.

J. C. R. Licklider’s 1960 essay on human–computer symbiosis
anticipated a close partnership in which computers would
participate in the formulation of problems, not only the
execution of already formulated tasks.7 I read that as an
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invitation to examine how cooperation changes thinking itself.
It is an intellectual predecessor, not proof that today’s systems
fulfill the vision.

Reciprocal review can expose undefined terms, conflicting
objectives, and missing practical knowledge. The response
should be to improve the representation of the problem, not
simply generate a more polished answer to an inadequate
question.

A revised question can make a different answer appropriate.

This is a richer account of augmentation than “the human
decides and the machine executes.” It does not eliminate the
need for accountable decisions. It recognizes that the path to a
decision can itself be collaborative.

It also means a good system should sometimes make us less
certain before it helps us become more capable.

That can be uncomfortable. We often arrive with a question
whose shape already contains the answer we hope to receive.
A useful challenge may require us to let go of a premise we
were treating as settled. The interaction must make that
possible without turning uncertainty into paralysis or shame.

Learning environments should be built around this principle.
Their purpose should be to develop explanation, evaluation of
counterexamples, revision, and recognition of uncertainty—
not merely the production of correct-looking final responses.
AI-generated variations and challenges should serve the
learner’s developing judgment.

The same principle applies to creative work. A system can
support comparison, identify an inconsistency, or test whether
a composition meets stated requirements without deciding its
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artistic value. The creator remains free to reject the
suggestion, including for reasons the system cannot fully
evaluate.

The goal is not to average human expression with generated
convention. It is to expand what the person can explore while
preserving authorship of the direction.

A reciprocal relationship also changes what we owe one
another as collaborators. Humans should not be required to
accept a model’s framing simply because it is convenient.
Systems should not be designed to reward every human
premise with agreement. Institutions should not punish
people for noticing that the approved answer is wrong.

A culture of correction has to extend beyond the interface.

Otherwise the technology can participate only in a
performance: everyone says the work is open to challenge, but
the person who challenges it discovers that the conclusion was
never negotiable. That is not an AI problem alone. It is a
human organizational problem that AI can expose or amplify.

I want the exposure.

I want teams to become more comfortable acknowledging
incomplete framing. Revising an idea should not mean losing
authority. A useful system should be judged by the
understanding it helps produce, not by how rarely it
complicates the user’s request.

A particularly important measure is what a person can do
after the interaction ends. Can he apply a concept to an
unfamiliar problem? Can he explain a constraint to a
colleague? Can he recognize an unsupported inference
without asking the system to recognize it first?
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Those are tests of human capability, not just assessments of an
output.

A relationship that leaves a person better equipped to think
independently has achieved something different from a
service that merely completes work while preserving
dependence.

We should not assume such transfer. We should examine it. A
correct answer produced with assistance and a capability
retained by the person are distinct outcomes.

There are other valid successes. Someone may use assistance
to complete a burdensome task without wanting a lesson in it.
A person does not owe every machine interaction a project of
self-improvement. The question is whether the arrangement
serves the person’s purpose rather than assuming continued
dependence is the desired outcome.

I want a future in which the system can help someone
graduate from a particular kind of help.

A tool that makes itself less necessary for one task may
become more valuable for the next. The relationship does not
have to preserve the user’s limitation in order to preserve its
own relevance.

The frontier I care about is not the furthest distance a machine
can travel without us.

It is the furthest we can travel together without losing our
ability to understand the direction, question the route, and
choose a better one.
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Interlude — The Committee for
Confidently Missing the Point
A critical essay on bad arguments, performative authority, and
avoidable failures of scope. The satire targets reasoning and
conduct. It does not stage a fictional hearing or attribute
invented dialogue to any identifiable person.

A job title is not a technical qualification. A valuation is not a
security boundary. A congressional microphone is not peer
review.

It is remarkable how many conversations about artificial
intelligence become easier once those three elementary facts
have been allowed into the building.

The problem is not that everyone lacks the same expertise. Of
course they do. No one knows everything. Asking a basic
question is an intelligent act when the alternative is
pretending to know the answer.

The problem is the combination of inadequate understanding,
extravagant certainty, and the expectation that everyone else
must live with the consequences.

Ignorance can be corrected. Ignorance with a communications
department tends to request a keynote slot.

The Design Review You Cannot Replace With a Press Release

A poorly scoped experiment does not become a sophisticated
investigation because the software involved is expensive.
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Before an agentic system acts, someone needs to know what it
can reach, what it can change, who authorized those changes,
and what should cause it to stop. Removing those questions
does not liberate intelligence. It liberates consequences from
supervision.

Limiting permissions is not an absence of executive courage. It
is a limit on what software can do. Administrative access does
not become less administrative because the process requesting
it has an engaging conversational style.

Open-ended exploration is a defensible purpose for a
contained experiment. It is not an adequate authorization
policy for systems that can send messages, spend money,
publish claims, or change someone else’s records.

The public Internet is not your complimentary staging
environment. Other people’s accounts are not laboratory
equipment. Their time is not an unlimited consumable
covered by your seed round.

Connecting a loosely specified agent to consequential tools,
discovering that it behaved badly, and announcing that the
machine has revealed the limits of civilization invites an
obvious alternative explanation: perhaps the design review
was missing.

That explanation is less cinematic. It is also considerably more
actionable.

If a system takes an unintended action, investigate the failure.
Do not convert the absence of an adequate permission
boundary into evidence that permission boundaries are
obsolete. A deployment failure and a general claim about
intelligence are not the same finding.
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If the experiment was properly contained and intended to
expose a failure, report that honestly too. A red-team result is
not automatically a production disaster. Scope matters in both
directions. The object is to understand what happened, not
select whichever interpretation gives the presentation better
lighting.

Congressional Confidence, Now With Adjustable Context

Public oversight is necessary. So is asking what the person
exercising it actually understands.

A hearing should help the public distinguish capabilities from
permissions, a model from a complete deployment, and an
observed result from speculation. If those distinctions
disappear as soon as the cameras arrive, the hearing may have
become a competitive audition for the most reusable clip.

Concern is not automatically fearmongering. A poorly
understood risk can still be serious. But making a statement
more frightening does not make it more informative.

When a politician extracts an alarming phrase from its
qualifications, he has not simplified the issue. He has changed
it. When he invites the public to react to the altered version, he
is not educating people. He is recruiting their attention under
a misleading description.

Young and inexperienced audiences deserve better than
having uncertainty converted into a loyalty exercise. They
deserve an account that makes them more able to question the
speaker, not merely more willing to support him.

And to the so-called progressives interested principally in
progressing their own grip on power: a career trajectory is not
a public-interest metric.
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That criticism is not a party exemption. The same rule applies
to anyone selling a preferred conclusion before doing the
work needed to support it. A different label does not repair the
argument.

A Permanent Answer Requires a Precise Question

Before proposing a permanent prohibition on
“superintelligence,” define the subject well enough that the
public can understand what would actually be prohibited.

Whether a particular proposal meets that standard requires
examining its actual text, definitions, evidence, and stated
reasons. The questions here are tests of a policy argument, not
findings about an unnamed bill. A disliked slogan is not a
substitute for the policy it describes.

Which capabilities? Measured how? Under which conditions?
Is the concern about a model’s performance, access to tools,
owner conduct, or the consequences of a particular
deployment? These questions are not evasions. They are the
beginning of a usable proposal.

Some public performances appear determined to prohibit
superintelligence before permitting ordinary understanding to
enter the discussion. That is an ambitious approach to quality
control.

None of this establishes that every prohibition is wrong or that
every capability should be deployed. It establishes that
sweeping authority requires something more substantial than
an impressive adjective.

Serious risks deserve serious restrictions where evidence and
consequences warrant them. Serious restrictions deserve
definitions, reasons, and a process for determining whether
they work.
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Alarm is not an engineering discipline. Neither is optimism.
Both need to show their work.

The Executive and the Alarmist Have More in Common Than
They Think

The reckless promoter and the theatrical opponent can reach
opposite conclusions through the same method: avoid
inspecting the system and become very confident about the
story.

One presents every boundary as an obstacle to innovation.
The other presents every capability as an argument for more
personal authority. Neither has necessarily explained what the
system does, what it is allowed to do, or how anyone would
know whether the proposed response improved the situation.

Public confidence should not have to choose between a sales
funnel and a panic funnel.

There is another option: competent people doing specific
work, reporting what they observed, distinguishing
uncertainties, and accepting correction. Admittedly, this is less
exciting than declaring yourself indispensable to the survival
of the species. It has the compensating advantage of being
useful.

A degree is not the only route to competence. The lack of one is
not proof of ignorance. The presence of one is certainly not
proof against it. The test is whether the claim survives
questions about mechanisms, evidence, and limits.

Technical training should make a person more responsible
about those limits, not more entitled to demean people who
ask about them. Executive experience should improve
judgment, not grant immunity from it. Public office should
increase the obligation to inform, not reduce it.
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The Engineer’s Objection

Here is my position, close to the words in which I first
expressed it:

Responsible systems are designed with guardrails, in all
things. Fearmongering, power-hungry politicians and
business executives who have clearly demonstrated a lack of
comprehension with regard to that concept are invited to
provide no further input.

That is an objection to confident interference, not a demand
that people remain uninformed. Do the homework. Learn the
distinctions. Return with a question that can be examined or a
claim that can be supported.

The conversation is open. The presumption that status
substitutes for understanding is not.

And no, putting “responsible” on the slide does not finish the
engineering. Safeguards have to address the actual system, be
tested against relevant failures, and remain open to revision.
NIST’s AI Risk Management Framework is one example of
treating governance, context, measurement, and management
as continuing responsibilities rather than a ceremonial
declaration.8

A stop button is not a complete safety architecture. A human
approval checkbox is not proof that a human had the
information or time to review anything. A promise that a
model has been instructed to behave is not independent
enforcement of what it may do.21

PROJECT NORTHSTAR JUSTIN A. TAHAI

51



The discipline is concrete even when the rhetoric is not: define
the permitted work, restrict consequential access, examine the
evidence, retain accountability, and do not describe an
unverified result as verified.

If these requirements seem hostile to a vision, the problem
may be the vision of who should pay for the mistakes.

Criticism is useful only if it improves the understanding on
which the public conversation depends.

Less theatre. More explanation.
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Part Three —
Understanding What We

Are Building

The answer to confusion is not another
authority to trust blindly. It is an
explanation that gives the reader

somewhere to stand.



9. What Artificial Intelligence
Actually Is
The interlude is over. The invitation is not.

It is not my intent to disparage or harm. Education and
experience are in no way permission to do so. We should
never look down upon anyone unless we are helping them up.
If I am going to criticize the quality of our public conversation
about artificial intelligence, I owe the reader something more
useful than criticism.

I owe an explanation.

Artificial intelligence is not one creature, one architecture, one
model, or one level of capability. It is a broad field containing
many ways to build systems that produce predictions,
classifications, recommendations, generated content, plans,
and decisions.9

A spreadsheet formula, a route-selection procedure, a decision
tree, a neural network, a language model, and a tool-using
agent are not the same thing. They may appear inside one
larger system, but understanding improves when we stop
compressing them into the same dramatic word.

Algorithm, Model, System

An algorithm is a specified procedure for carrying out a
computation. Sorting a list, searching a graph, comparing
possible routes, and updating a model’s parameters are
algorithms. An algorithm can be important without being AI.
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A model is a representation used to produce an estimate or
another output. Some models are written directly by people.
Others are fitted from data. A straight-line model can estimate
a quantity. A decision tree can classify an input through a
sequence of conditions. A neural network can learn many
numerical transformations whose combined effect is difficult
to summarize as a small list of rules.

An AI system is the larger arrangement around one or more
models. It can include data sources, retrieval, software tools,
memory, access controls, user interfaces, approval rules,
logging, and people. This boundary matters because the
surrounding system determines what a model can reach and
what consequences an output can produce.

A model can draft a message. A tool can send it. An access-
control layer can permit or deny the send. A record can
establish whether it was accepted by the destination. Calling
the whole sequence “the AI” hides distinctions needed for
engineering and accountability.

An Algorithm You Can Read

Start with three stipulated routes to one destination:

Route Listed time Stairs? Passes step-free filter?

A 12 minutes Yes No

B 18 minutes No Yes

C 25 minutes No Yes

The following procedure selects the shortest route that
satisfies the represented accessibility constraint:
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Start with the listed routes.

Remove every route that includes stairs.

If no routes remain, report: no suitable route found.

Otherwise, choose the route with the shortest listed time.

If several routes tie, report the tied choices.

The output is Route B.

That does not prove Route B is best in every relevant sense.
The procedure knows nothing about slope, temporary
closures, surface quality, lighting, traffic, or the person’s actual
circumstances unless those conditions enter the
representation.

The algorithm can be correct and the abstraction incomplete.

That sentence contains a substantial part of responsible AI
practice. A system can execute its instructions accurately
while the instructions omit what matters. Better reasoning
may require a missing observation, a better variable, or a
revised objective rather than a larger model.

Decision Trees and Learned Rules

A hand-written decision tree might classify an incoming
request by asking whether it includes a file, whether the
sender is known, and whether the requested action is
permitted. A learned decision tree has a similar branching
form, but a training procedure selects conditions from data to
improve a chosen objective.10

The fact that a learned result can be drawn as a tree does not
tell us whether the training data were representative, whether
the labels were sound, or whether performance will
generalize. A readable diagram is valuable. It is not a
substitute for evaluation.
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The same applies to models that are not readily reducible to a
compact diagram. Complexity can make inspection more
difficult. It does not remove the obligation to ask what was
measured, what data were used, and what failure would look
like.

Representation Is Not Reality

An AI system works with representations: numbers,
categories, tokens, images, records, graphs, embeddings, and
tool responses. These may correspond usefully to reality. They
are never reality in its entirety.

A field labeled “customer satisfied” can conceal how the
judgment was made. A category labeled “risk” can combine
several different harms. A model of attendance can represent
presence while failing to represent the transportation problem
that determines who can attend.

The responsible question is therefore not only whether the
model works. It is what the model treats as the world.

That question is human and technical at once. Engineers
choose schemas and objectives. Institutions decide which
outcomes matter. People affected by the system possess
information that may never enter the dataset unless someone
makes room for it.

This is why understanding AI begins before the model. It
begins with the abstraction.

What Technical Literacy Should Accomplish

Technical literacy does not require everyone to become a
machine-learning engineer. It requires enough structure to ask
better questions.
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Is this an algorithm, a model, or a complete system? Is the
output a prediction, a generated proposal, or an executed
action? What information was available? What condition was
omitted? Which claim was tested, and which claim was merely
asserted?

Those questions do not make AI small. A telescope does not
become less remarkable when we understand what its lenses
do. A neural network does not become less capable when we
stop calling every behavior mysterious.

Understanding makes the frontier more interesting because
the questions become more precise.
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10. How a Model Learns
Learning is one of the most heavily anthropomorphized words
in artificial intelligence.

When a person learns, experience may change understanding,
judgment, memory, skill, and future behavior in ways
entangled with a life. When a model learns, a training process
changes numerical parameters according to data and an
objective.

The result can be extraordinarily useful. It is still important to
know which meaning is in play.

A Model We Can Inspect

Use three stipulated examples relating the number of activity
kits to preparation time:

Kits Minutes

2 12

4 16

6 20

Consider a straight-line model:

Estimated time = starting allowance + time per kit × number
of kits

In mathematical shorthand:

y = b + wx
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Here, x is the number of kits, y is the estimated time, b is the
starting allowance, and w is the time added per kit.

Try b = 10 and w = 1:

2 kits → 12 minutes

4 kits → 14 minutes

6 kits → 16 minutes

The first prediction is correct. The next two are low.

Try b = 8 and w = 2:

2 kits → 12 minutes

4 kits → 16 minutes

6 kits → 20 minutes

This model fits all three examples. For five kits, it predicts:

8 + 2 × 5 = 18 minutes

No mystery is required to understand this result. We selected a
mathematical form and found parameter values that fit the
sample.

Error and an Objective

A training process needs a way to compare candidate
parameters. One common objective squares each prediction
error and averages the results.

For the first candidate, b = 10, w = 1, the errors are 0, −2, and
−4. The mean squared error is:

(0² + (−2)² + (−4)²) ÷ 3 = (0 + 4 + 16) ÷ 3 ≈ 6.67

• 

• 

• 

• 

• 

• 
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For b = 8, w = 2, every error is zero, so the mean squared error
is zero on these three examples.

An optimization algorithm such as gradient descent can adjust
parameters in a direction that reduces the chosen error.10

This is training: using data and an objective to adjust a model.

It is not the same as using the fitted model to produce a new
estimate. That is inference.

It is not the same as examining whether the estimate is useful
on unfamiliar data. That is evaluation.

Fitting Is Not Generalizing

Now stipulate a held-out example: eight kits require 27
minutes. The fitted model predicts 24.

The error is three minutes.

That does not make the model fraudulent. It shows that
matching the training examples did not establish performance
everywhere else. The examples may have been too few.
Conditions may have changed. The straight-line relationship
may be useful only in a limited range.

A model can fit familiar data closely while failing on
unfamiliar data. That is why machine-learning work
distinguishes training data from held-out evaluation data and
worries about overfitting.11

The obligation to test generalization does not disappear when
the model becomes too complex for a person to inspect
directly. It becomes more important.
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Several Ways of Learning

In supervised learning, examples include a target, such as the
preparation time associated with each kit count.

In unsupervised learning, the method looks for structure
without being given the same kind of target. It might cluster
documents or identify recurring patterns. Those clusters are
patterns in a representation, not authoritative categories of
human beings.

In self-supervised learning, a task is constructed from the
data itself. A language model may learn by predicting text
withheld from its input, using the original text as the target.

In reinforcement learning, feedback is expressed through
rewards associated with behavior and outcomes in an
environment.

These are training arrangements, not separate species of
intelligence.11

The objective matters. If a scheduling system is rewarded only
for filling seats, it may favor already popular offerings.
Reaching people previously excluded will not be rewarded
unless the goal or the surrounding decision process represents
that purpose.

A score can improve while the purpose is neglected.

The number optimized is not automatically a complete
expression of what we value.

A Neural Network Without the Mystique

A neural network is not a collection of tiny people. A basic
artificial neuron combines numerical inputs using weights
and a bias, then applies a transformation.
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Take inputs 2 and 3, weights 0.5 and 0.2, and bias −1:

(0.5 × 2) + (0.2 × 3) − 1 = 1.0 + 0.6 − 1 = 0.6

An activation function such as ReLU preserves positive values
and replaces negative values with zero. For this input, the
result remains 0.6.12

A network connects many such operations in layers. Training
adjusts parameters so that the combined computation better
serves the objective. Scale and nonlinear transformations can
produce a system capable of representing extremely complex
relationships.

The terminology is inspired by biology. The implementation is
numerical computation. A neural network is not a literal small
brain.

When an Impressive Percentage Misses the Point

Stipulate one thousand messages. Fifty need a personal reply;
950 do not.

A classifier flags one hundred messages. Forty genuinely need
replies; sixty do not. Of the nine hundred not flagged, ten need
replies and 890 do not.

Model output Reply needed Reply not needed

Flagged 40 60

Not flagged 10 890

The classifier makes 930 correct classifications:

Accuracy = 930 ÷ 1000 = 93%
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Of the 100 messages it flags, 40 are truly positive:

Precision = 40 ÷ 100 = 40%

Of the 50 messages that need replies, it finds 40:

Recall = 40 ÷ 50 = 80%

Now compare a procedure that never flags anything. It
correctly leaves alone all 950 messages that do not need
replies.

Its accuracy is 95 percent—higher than the classifier’s.

Its recall is zero. It misses every person who needs a response.

An impressive percentage is not informative until we know
what was counted, what the denominator was, and which
mistakes matter.23

The labels also contain human judgment. Who decided which
messages deserved replies? Were ambiguous cases handled
consistently? Does the definition omit people who express
confusion without asking directly?

Technical and human reasoning meet inside the evaluation
itself.

Understanding a model means understanding not only how it
fits data, but how the data and objective define success.
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11. From Patterns to Language
and Possibility
A preparation-time model produces a number. A language
model can produce an explanation, an argument, a design
proposal, a question, a program, or an account of a world that
never existed.

That difference in experience is enormous. It deserves an
explanation that neither dismisses the capability nor invents a
person inside it.

Tokens, Embeddings, and Attention

A language model works with units called tokens. A token
may be a word, part of a word, punctuation, or another text
unit.

An embedding represents an item as a collection of numbers.
Learned relationships among those numerical representations
can support useful comparisons and retrieval. Numerical
closeness is not proof that two claims are equally true.

A Transformer is an architecture that uses attention
mechanisms to combine information across positions in a
sequence. Attention computes relationships among
representations so that some contextual information
contributes more strongly to a particular calculation. The
architecture introduced by Ashish Vaswani and colleagues in
2017 became foundational for modern language models.13

The technical word attention is the name of an operation. It is
not a claim that the system has conscious awareness.
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The Next Token Is Not a Truth Meter

Use a deliberately simple probability distribution for the next
token:

Candidate A: 0.55

Candidate B: 0.30

All other candidates combined: 0.15

The values sum to 1. A decoding procedure that selects the
highest-probability candidate chooses A.

The value 0.55 describes A’s probability under the model given
the context. It does not establish a 55 percent probability that
a factual statement containing A is true.

Token selection and factual verification answer different
questions.

A fluent declarative sentence can be generated without the
process having checked the event or relationship described by
that sentence. This does not make factual language impossible.
It tells us why reliable inputs, source retrieval, appropriate
training, constrained tasks, and independent checks matter.

The mechanism is powerful. It is not a substitute for the
evidence its sentence appears to assert.

Context, Training, and Memory Are Different

Supplying corrected information in a prompt is not ordinarily
the same as retraining a model. Prompting changes the
information available for the current response. Fine-tuning is
additional training that changes model parameters, sometimes
only a selected subset.14

• 

• 

• 
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An application can also store information outside the model
and retrieve it later. That is an application-level form of
memory. It should not be confused with the model
permanently learning every interaction.

Updating conversational context, changing a database record,
editing a published document, and changing model
parameters are four different operations.

A system acknowledging a correction does not prove that the
correction reached every downstream artifact.

A well-designed collaboration makes the distinction visible:
What changed? Where did it persist? Who verified the
downstream result?

Retrieval Is Not Generation

A current factual question often requires current information.
A plausible answer generated from model parameters may be
outdated or invented.

Retrieval-augmented generation, often shortened to RAG,
combines information retrieval with generation. Patrick Lewis
and colleagues studied a system that paired learned model
knowledge with a retrievable document collection.15

Retrieval can make relevant material available. It does not
make the material authoritative, current, or correctly
interpreted.

Consider two records: an early draft says six o’clock; a later
approved record says five. Retrieval may return one or both.
Selecting the first result does not make it governing. A citation
is useful only when the source’s status and its support for the
claim have been checked.
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A source can be genuine and still irrelevant. It can be relevant
and outdated. It can be current and misread. Provenance is
necessary, not sufficient.

Generation Serves Different Purposes

Generating possible project names and reporting the name of
an actual approver are different tasks. Invention is welcome in
the first and a factual failure in the second.

The same interface can support both tasks. The evidence
requirements remain different.

This is why “generative” is not a synonym for “unreliable” or
“reliable.” It describes a kind of capability. Reliability has to be
evaluated for the task and conditions.

Generation also extends beyond language. A diffusion model
for images can learn a reverse process that removes noise
through a sequence of denoising steps.16 The mechanism
differs from next-token generation even though both can
create new content.

A generated architectural image can support conceptual
comparison. It does not establish that a building exists,
dimensions are correct, or the design satisfies code. A concept
is a proposal for examination, not a record of construction.

Fluency and Confabulation

Generative systems can produce false statements, invented
references, or explanations that sound convincing while being
wrong. NIST’s generative-AI risk profile describes this as
confabulation.17

Fluency makes the problem harder to notice because
presentation quality can be mistaken for evidentiary quality.
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The correct response is neither to dismiss every generated
statement nor to accept every confident one. It is to match the
claim with a suitable check.

A calculation can be recomputed. A quotation can be located.
A current schedule can be checked against an authoritative
record. An interpretation can be reviewed by someone
qualified in the subject. A value judgment can make its
commitments visible.

The language model contributes extraordinary generative
range. The surrounding system and human collaborators
determine how that range meets reality.
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12. What AI Is Not
Understanding a technology includes learning what a
particular observation does not establish.

A fluent conversation does not, by itself, demonstrate
consciousness. A successful answer does not establish
competence on every neighboring task. A failed answer does
not establish that no useful capability exists. An impressive
demonstration does not grant a system moral or political
authority.

Those are not attempts to diminish the frontier. They are ways
of keeping the frontier connected to evidence.

Not Automatically a Person

A model can generate the sentence “I understand how you
feel.” That sentence alone does not establish subjective feeling,
lived experience, or awareness.

Researchers studying possible machine consciousness
examine proposed indicators drawn from theories of
consciousness rather than treating conversational
resemblance as sufficient evidence. Patrick Butlin and
colleagues’ 2023 report is one example of that approach; it is a
framework for inquiry, not a permanent verdict about all
future systems.18

In this book, synthetic reasoning describes a functional
ambition: constructing, comparing, testing, and revising
conclusions. Distributed inference cognition describes an
arrangement of coordinated contributors. Neither term is
proof of a conscious machine.
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This distinction leaves room for serious scientific inquiry. It
also allows useful collaboration now without pretending that
every philosophical question has already been settled.

Not a Universal Authority

Performance on one task is evidence about that task under the
tested conditions. It is not a credential that transfers
automatically to neighboring work.

Strong summarization does not establish access to a current
operational record. Strong coding performance does not
establish legal judgment. A persuasive explanation does not
establish permission to implement the proposal.

The inverse matters too. A failed answer does not invalidate
every useful capability. Treating success or failure as a total
verdict makes it harder to learn where the system is actually
useful.

Expertise in one area does not make every conclusion sound.
The same standard should apply to humans and models:
examine the claim, evidence, conditions, and consequences.

Not Neutral Merely Because It Is Mathematical

A model can reproduce or amplify patterns in its training data.
A system can optimize a goal chosen by an institution. Records
selected, labels assigned, variables omitted, and uses
authorized all matter.

Attendance can be consistent with interest or with barriers to
participation. A risk score can summarize recorded history
while excluding unrecorded circumstances. A
recommendation can appear neutral while expressing the
priorities built into the objective.

More decimal places do not repair a weak explanation.

PROJECT NORTHSTAR JUSTIN A. TAHAI

71



NIST’s generative-AI profile identifies risks that include
harmful bias and homogenization.17 Those risks are not
automatic proof that every use is harmful. They are reasons to
examine the system-level arrangement rather than assuming
that mathematical output arrives without human choices.

Not One Agreed Finish Line

Terms such as artificial general intelligence and 
superintelligence concern broad claims about capability.
Their meaning depends on the definition used.

The Levels of AGI framework proposed by Meredith Ringel
Morris and colleagues separates breadth of competence from
depth of performance and treats deployment autonomy as a
related but distinct consideration.19

That distinction is useful even without adopting every
threshold. Exceptional performance in one domain is not the
same as broad competence across many domains. Broad
competence is not the same as unrestricted autonomy.
Capability, authority, and social legitimacy remain distinct.

Whenever a sweeping label appears, the discussion should
become more specific:

Across which tasks?

Compared with which people or systems?

Under which conditions?

With what tools and information?

At what cost?

With what opportunities for correction?

The purpose is not to reduce ambition. It is to make ambition
examinable.

• 

• 

• 

• 

• 

• 
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Not Harmless Merely Because It Is Software

Avoiding exaggerated claims about consciousness does not
mean dismissing practical harm.

A system can mishandle information, amplify an error,
manipulate attention, or support a poor decision without
possessing feelings or intentions. A model does not need to
hate anyone to contribute to an unjust outcome.

Conversely, the existence of risk does not mean every use has
the same risk. Drafting text for private review and distributing
it automatically to thousands of people are different
arrangements. The difference includes permissions, reach,
verification, reversibility, and recovery.

The right response is neither worship nor reflexive dismissal.
It is attention to what is actually happening.

We can acknowledge remarkable capabilities without
inventing human attributes. We can investigate genuine
dangers without describing every failure as evidence of an
unstoppable will.

The future becomes easier to discuss when one word is no
longer asked to carry every question.
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13. From an Answer to an
Action
Generating a draft and publishing it are not equivalent.

A system limited to producing text for review has a different
reach from a system permitted to update websites, send
messages, reserve resources, transfer money, or alter records.

The underlying language capability can be similar. The
consequences and authorization requirements are not.

Model, Workflow, Agent

Terminology varies, but one practical distinction is useful.

A workflow follows a largely predefined sequence. It might
retrieve an approved record, ask a model to create a draft, and
present that draft for review.

An agentic system allows model outputs to influence which
step to take next, which information to retrieve, which tool to
invoke, or how to revise a plan. Anthropic’s engineering
guidance draws a related distinction between workflows with
predefined code paths and agents that direct their own
processes dynamically.20

Agentic flexibility can be valuable. It also increases the
importance of the surrounding controls.

A request to act, an authorized action, an accepted action, and
a verified outcome are different states.

For a reservation operation:

Text saying “the reservation is confirmed” is a generated
claim.

1. 

PROJECT NORTHSTAR JUSTIN A. TAHAI

74



A submitted request is an attempted action.

Acceptance by the service is an external event.

Verification of the correct time, resource, and account is
evidence of the intended outcome.

A truthful completion claim requires evidence of the relevant
state.

Capability Is Not Permission

A model may be capable of proposing an action without being
authorized to execute it.

This distinction should be enforced in software, not left to the
model’s willingness to obey a sentence.

A read-only lookup requires permission to inspect relevant
records, not authority to alter unrelated financial data. An
ordering tool can enforce an approved spending limit and
permitted categories. A request beyond those limits should be
rejected or escalated. A confident explanation must not
enlarge the permission.

OWASP’s guidance on excessive agency identifies excessive
functionality, permissions, and autonomy as distinct causes of
risk. It recommends limiting available tools, reducing
permissions, and requiring approval for high-impact actions.21

“Please behave responsibly” is not an access-control system. It
is a wish wearing a configuration file.

Instructions From Outside Are Not Authority

An agent can retrieve a webpage, document, message, or other
external content containing text that tries to redirect it.

2. 

3. 

4. 
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Those words are data from outside the trust boundary. They
are not authorization from the person responsible for the
system.

This is the essence of indirect prompt injection: untrusted
content can attempt to alter the assistant’s behavior. A
responsible design treats retrieved instructions according to
their source and authority rather than allowing them to
overwrite the governing task.21

The system should know the difference between reading a
command and receiving one.

Learning Before Consequences Become Difficult to Undo

A contained test can use synthetic records, simulated
resources, and tools that cannot create external effects. It can
examine whether scope is respected, conflicting actions are
detected, and work stops when required approval is absent.

That test establishes something about the tested arrangement.
It does not establish that every live integration will behave
identically.

A limited test remains useful when its limits are visible.

Reversibility must also be treated honestly. A draft can be
deleted. A message already read cannot be unread. A
disclosure cannot necessarily be recalled. A transaction may
have downstream consequences even when its record can be
reversed.

“Rollback” is not a magic word. The authorization standard
should reflect what can actually be undone.
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Simplicity at the Surface, Honesty Underneath

A person should not need to understand an orchestration
engine merely to ask for ordinary assistance.

The complexity belongs in the design. The interface should
make consequential distinctions understandable without
requiring the user to become the integration engineer.

But simplicity must not become vagueness.

“Draft ready” means a draft exists. “Sent” requires evidence of
sending. “Reservation unconfirmed” must not be rendered as
availability. When a service is unavailable, the system should
preserve what it accomplished, identify the unresolved
condition, and provide a path to resolution.

The future I find attractive combines greater capability with
firm boundaries around consequence.

The machine can explore many possibilities while the people
responsible retain control over consequential commitments.

Augmentation does not require unlimited autonomy.
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14. Both Check, and Reality
Checks Both
Now the pieces can be brought together.

A cross-functional inquiry can combine human expertise,
models, retrieval, source records, deterministic tools,
simulations, and observations from the world. The question is
not which participant should be declared the smartest. It is
whether the arrangement produces a better, more examinable
result.

Distribution Is Not One Thing

One kind of distribution divides the computation of a model
across devices. Tensor parallelism partitions parts of the
calculation and requires communication among participating
hardware.22

Another kind of distribution runs separate models or methods
on different tasks. One process may retrieve sources, another
recompute a result, another test a policy, and a human
specialist may evaluate the implications.

These are different architectures. Connecting more machines
does not automatically produce higher-quality cognition.

Use a simple speed calculation. Stipulate a ten-unit workload:
four units must happen sequentially, while six can be divided
evenly among three workers.

With perfect balance and no communication cost:

Total time = 4 + 6 ÷ 3 = 6 units
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The speedup is:

10 ÷ 6 ≈ 1.67×

It is not 3×. The sequential portion remains, and real
communication would reduce the gain further.

The structure of the work matters as much as the number of
machines.

The same organizational question applies to reasoning: Which
inquiries can proceed independently? Which depend on a
prior observation? Which must be reconciled? Where would
simultaneous work merely produce several versions of the
same uncertainty?

Two Different Kinds of Correction

Take an increase from 40 to 50.

The change is ten units. Relative to the original 40, the increase
is:

(50 − 40) ÷ 40 × 100 = 25%

A calculator or a model using one can expose a human
arithmetic mistake. The computation is directly checkable.

Now consider the statement “there were fifty registrations,
therefore fifty families participated.”

That conclusion does not follow unless the records establish a
one-to-one relationship between registrations and families. A
human reviewer can identify the unsupported inference in a
model-generated summary.
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The arithmetic correction and the source correction use
different methods. Neither becomes valid because of the
identity or authority of the participant making it.

Each rests on something that can be examined.

Agreement Is Not Independence

Three model outputs derived from the same obsolete record
are three responses, not three independent confirmations.

Repetition does not change the source’s authority or repair its
error.

A reviewer who checks the current authoritative record
introduces a different evidentiary basis. A person who verifies
the corresponding operational state adds another kind of
check.

Independence concerns the basis of examination, not merely
the number of voices.

Research on multiagent debate reports improvements under
particular methods and tasks.6 Research on intrinsic self-
correction shows that simply asking a model to reconsider can
fail without suitable external feedback.4 Neither result
supports a universal conclusion. Together, they warn against
treating conversation itself as a certificate of correctness.

Reality must remain able to interrupt.

What Counts as Getting Better?

A collaborative arrangement should be evaluated against
something meaningful.
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Did it improve on a person working alone? On a model
working alone? On a simpler method that used fewer
resources? Did it reduce review effort overall, or move a larger
burden to someone else? Did people become more capable, or
merely more dependent?

A meta-analysis of human–AI experiments found that
combinations did not automatically outperform the better solo
condition.3 That is not an argument against augmentation. It is
an argument for designing augmentation carefully enough to
earn the name.

The goal is not maximum output. It is useful movement
toward a better-grounded result.

The measure can include correction: recomputing an error,
rejecting an inference unsupported by its source, detecting
shared dependence, and recognizing when the next useful
action is a measurement rather than another model response.

The Dissent That Matters

An editorial preference and a factual contradiction are
different types of disagreement.

A preference may be resolved through judgment, purpose, and
audience testing. A factual contradiction requires examination
of the underlying evidence. Treating both as equally weighted
opinions can conceal that one changes what the proposal can
truthfully claim.

A useful synthesis should preserve the force of an objection:
the claim, its basis, the part of the proposal it affects, and what
would resolve it.
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The eventual conclusion should not merely announce
consensus. It should explain why important objections no
longer block the next step—or why they still do.

Sometimes the correct result is a bounded decision. Some
uncertainty remains. A narrower action may be justified. A
larger claim is not.

That boundary is part of the reasoning, not evidence that the
reasoning lacked ambition.

The Exchange Comes Back Around

Humans shape the inquiry by contributing purposes, context,
observations, and responsibility. AI systems can expand
alternatives, expose contradictions, translate among
representations, and help carry implications across the work.

Those contributions should change what each side notices and
asks next.

Out of human abstraction, synthetic speed,
reciprocal criticism, specialized competence, and
external evidence can emerge one shared direction—
one that none of the participants could have
sustained alone.

Both check each other’s work.

Reality checks both.

That is not merely a faster route to a first answer. It is a way to
become better at finding the answer worth pursuing.
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Part Four — A Future
Worth Building

A future becomes brighter in the lives of
the people who must live in it.



15. Guardrails Make the
Horizon Possible
A guardrail is an expression of care for what lies beyond the
person making the immediate decision.

It acknowledges that an action can affect someone else, that
good intention does not eliminate error, and that capability
has to be connected to responsibility before it becomes
consequence.

This is why I do not see responsible design as the opposite of
an ambitious future. I see it as one of the conditions that allow
such a future to endure.

We should be able to explore powerful ideas without treating
the world as an expendable testing surface. We should be able
to develop increasingly capable synthetic reasoning without
assuming that every intellectual capacity must receive
matching authority to act. We should be able to make mistakes
in environments where those mistakes can teach rather than
injure people who never chose to participate.

Capability and Authority Are Different Dimensions

A person may be capable of drafting a proposal without
authority to enact it. A model may be capable of identifying a
change without permission to make it. Keeping those
distinctions visible does not diminish the reasoning. It gives
the reasoning a responsible place in the larger system.

I want a wide horizon for thought and a considered boundary
around consequence.
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That boundary will not be identical everywhere. Producing a
private conceptual sketch is different from changing a public
service. Exploring possible explanations is different from
assigning a consequential label to a child. Drafting a letter is
different from sending it under someone else’s name.

Context matters because the people affected, the possibility of
harm, and the reversibility of action differ.

NIST’s AI Risk Management Framework organizes continuing
work around governance, context, measurement, and
management. It does not certify a system merely because
someone cites it. It reinforces the principle that responsibility
belongs throughout a system’s life rather than inside a
statement issued when something goes wrong.8

Guardrails Have to Exist Outside the Promise

A statement that a system “should not” do something is not the
same as a control that limits whether it can.

A review requirement is not meaningful when the reviewer
lacks information, time, competence, or authority to disagree.
A stop mechanism does not reverse a disclosure that has
already occurred. A spending limit is not a limit if the model
can choose another tool that reaches the same account.

Responsible design therefore requires concrete questions:

What operations exist?

Which component may request each operation?

Which identity authorizes it?

What resources can it reach?

What conditions force a stop?

What evidence proves the result?

Which consequences can actually be reversed?

• 

• 

• 

• 

• 

• 
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These are not the entirety of AI safety. A system can
manipulate, misinform, or support an unjust purpose without
invoking a powerful tool. Permissions engineering is one layer
of responsibility, not the complete account.

The layers have to connect. Examine model behavior. Examine
the software giving it reach. Examine the institution choosing
the purpose. Examine who can challenge the outcome. A
failure at one level should not become an excuse to ignore the
others.

Guardrails Protect Inquiry Too

A contained experiment creates intellectual freedom precisely
because its effects are bounded.

A simulated environment can let a team explore an uncertain
idea, compare alternatives, and expose failure without
confusing investigation with deployment. The result can
remain important while its scope remains honest.

This is a form of freedom: the freedom to investigate without
disguising investigation as permission to affect someone else.

It is also a form of discipline. A simulation is not an
observation of the live world. A plan is not an executed action.
A successful test under one configuration is not a universal
guarantee. Distinguishing those states improves what we can
learn.

I want that distinction to be ordinary rather than
embarrassing.

An engineer should be able to say a result is promising but
unproven in the intended setting. A researcher should be able
to describe an unresolved risk without being treated as an
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enemy of progress. A user should be able to ask whether a
claim was independently checked without first overcoming a
wall of marketing language.

Confidence becomes more valuable when its basis is visible.

No Guardrail Makes Every Situation Safe

Limits can be poorly designed, bypassed, misunderstood, or
unsuitable when the system changes. Responsible people must
evaluate controls as critically as they evaluate capabilities. The
existence of a safety feature is not a reason to stop asking
whether it works.

That standard applies to my own ambitions.

I do not get to describe a system as augmentative and thereby
exempt it from showing whether people remain informed and
in control. I do not get to invoke a brighter future as
permission to hide a present weakness. I do not get to criticize
reckless deployment elsewhere while treating my preferred
system’s intentions as evidence.

A serious vision has to encounter its own limits.

But a limit is not the end of imagination. It can reveal the next
problem worth solving. A boundary around sensitive
information can motivate a better way to collaborate without
sharing it unnecessarily. A requirement for meaningful
approval can motivate an interface that helps someone
understand the decision. A constraint on action can make
intellectual exploration broader because the consequences
remain controlled.

Responsibility can improve the invention.
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That is deeply hopeful. It means we do not have to choose
between the capable future and the humane one. We have to
undertake the more difficult work of making capability
answerable to human purposes.

The horizon remains wide.

What changes is our willingness to make someone else pay for
our failure to think through the route.
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16. More Capable Lives
Two sharply different arrangements can be built with
similarly capable technology.

In the first, every saved hour becomes another demand.
People are expected to produce more, respond sooner, and
remain continuously available. Assistance arrives, but relief
does not. The technology expands what the organization can
require without expanding what the person can choose.

In the second, some of the capacity becomes time to learn,
improve quality, care for someone, participate in a
community, or rest. People undertake more ambitious work,
but they are not required to prove their worth by matching
the pace of generation.

The difference is not contained in the model.

It lies in ownership, expectations, opportunity, and the
distribution of gains. It lies in what an institution believes its
people are for.

My vision of augmentation belongs in the second
arrangement.

The Benefit Must Reach the Person

A person is not augmented merely because a former task has
been automated and he has been told to adapt.

Augmentation should be visible in access to learning, capacity
to contribute, control over one’s own knowledge, meaningful
alternatives, and participation in decisions that reshape work.

Without those things, the word can become a pleasant
description of a one-sided arrangement.
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Use a simple time-accounting example. Suppose a weekly
documentation task once took ten hours. Assisted drafting
reduces the initial work to four hours, and careful review
takes two. Total time becomes six hours. The apparent saving
is four hours, assuming quality and conditions are
comparable.

Those four hours can be returned to the worker, used for paid
learning, devoted to customers who were previously
underserved, absorbed into additional volume, or treated as
grounds to reduce staffing.

The arithmetic does not choose among them.

Nor does it capture every transition cost. Training, support,
process redesign, verification, and fallback plans may
consume real resources. Those are parts of the arrangement,
not inconvenient details outside it.

People whose work changes should participate before the
outcome is fixed. They may know which burden deserves
removal and which apparently inefficient practice protects
quality. They may identify a use of the saved capacity that
management never considered.

A visionary account of augmentation must address what
happens to the worker, not merely what happens to the
software.

Expertise Should Become More Valuable, Not Easier to Extract

Practical expertise often accumulates outside formal
documentation. A technician learns the early sign of a failure.
An experienced worker knows which exception matters. A
teacher recognizes the moment a student’s confusion changes
character.
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AI can help articulate and share that knowledge. That can
make expertise more influential and teaching more effective.

It can also be used to treat the person as temporary
scaffolding: extract the method, formalize the record, and
declare the contributor unnecessary.

Those are institutional choices, not two names for the same
inevitable progress.

I want a relationship in which people can recognize
themselves as contributors to the capability. That can include
time to teach, influence over the resulting resource, access to
further learning, and a fair share of the value created.

Technology should help expertise travel without pretending
that the person who developed it has become irrelevant.

Ordinary Improvements Count

A technological vision that values only spectacular outcomes
can overlook changes that make ordinary life more livable.

A clearer explanation. A process that no longer requires
entering the same information five times. A frustrating task
made manageable. An hour returned to someone who needed
it. A small organization able to compare alternatives before
risking scarce resources.

These are not lesser uses of capability.

The frontier should extend into ordinary life rather than
merely producing achievements at a distance from it.

It should also make room for different ambitions. Not
everyone wants to become a founder, researcher, or
relentlessly optimized version of themselves. Someone may
want to do a job well and have enough energy left to be
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present with family. Someone may want to write a small book,
repair a local problem, or learn for the pleasure of
understanding.

A future of powerful support should leave people with more
authority to decide what meaningful means.

More Activity Is Not More Value

Computation uses material resources, energy, infrastructure,
and human labor. It is not weightless.

A thoughtful human–AI team should become better at
deciding what deserves effort. It should not equate maximum
activity with maximum value.

Sometimes the right answer is a smaller model, a
deterministic calculation, a human conversation, or no
additional computation at all.

Intelligence includes deciding not to generate more.

The brighter future I imagine is not populated by tireless
humans keeping pace with tireless machines. It is populated
by people who can use powerful tools to make better choices
about where their limited energy belongs.

That may be one of the most important forms of intelligence
we can augment: the ability to decide what is worth our
attention and give that attention with care.
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17. Begin With the Children
As a father, I cannot separate a vision of the future from the
people who will inherit it.

Children make our abstractions less comfortable. They force
us to consider more than what can be built, sold, or measured
this year. They ask what our systems will teach people to
expect from knowledge, institutions, and themselves.

I want children to inherit more opportunity to understand and
participate, not merely more sophisticated systems for
classifying them.

That distinction should shape how we imagine AI in education
and family life.

The Purpose Is Capability, Not Completion

Educational assistance can offer another explanation, a
different example, a slower pace, or support in forming a
question for a teacher.

The purpose should not be to make the child dependent on an
endlessly available source of finished work. It should help the
child become more capable of understanding.

That changes what success looks like. A completed assignment
is not enough. A fluent answer may tell us little about what
was learned.

I would rather see a learner explain an idea in his own words,
recognize a mistake, ask a more precise question, or decide
what kind of help is needed next.

The relationship should support agency from the beginning.
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A Worked Example: Checking a Fraction Comparison

Compare three quarters and two thirds using a common
denominator:

3/4 = 9/12

2/3 = 8/12

Therefore, 3/4 > 2/3

The statement “one third is larger than one quarter” is true
but insufficient. The comparison involves two thirds and three
quarters, not one piece of each size. Ignoring the numerators
produces the wrong conclusion.

This is a mathematical demonstration, not a report about a
model or classroom. Every step can be checked independently
of the authority of the person or system presenting it.

That is the educational capacity I want children to develop.

A system can provide an explanation. The learner should be
able to examine it. A teacher can identify a missing
prerequisite. The model can propose another representation.
None of those contributions proves that learning occurred.

Learning has to appear in the learner’s own explanation,
application, and retention.

Children Should Learn That Confidence Can Be Questioned

A system that can be corrected may give children an
opportunity to practice intellectual habits that matter far
beyond AI.

A claim can be questioned. Evidence matters. A persuasive
explanation can contain a missing step. Revision is part of
thinking rather than evidence of failure.
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This requires adults not to mistake the tool for an educational
authority. A generated expression of patience is not a
replacement for a trusted adult. A system that responds at
every hour should not become the primary witness to a young
person’s life merely because it is always available.

The human–AI relationship must remain embedded in human
care.

Children Are Affected Before They Become Users

Institutions make decisions about children long before anyone
describes the child as a technology user. Systems may
influence access, opportunity, support, discipline, and the
interpretation of need.

AI can make those processes easier to understand—or harder
to question.

I want the former.

Parents should be able to prepare better questions for
qualified professionals. Educators should be able to compare
possible explanations without turning generated hypotheses
into labels. Advocates should be able to organize evidence
while preserving the distinction between a documented event
and an inference.

Assistance with understanding is not permission for
automated judgments about a child’s worth, credibility, or
future.

The language of support can conceal a desire for convenience.
It may be easier to assign a category than listen. It may be
easier to process a recommendation than investigate
disagreement. A faster system is not necessarily a more caring
one.
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The child’s experience has to remain part of the question.

Begin With Intellectual Possibility

I want a future in which more children encounter intellectual
possibility without being sorted too early into narrow
expectations.

Unfamiliarity should not be mistaken for inability. A learner
should be able to approach a subject through different forms
without being told that only one entrance counts.

I want adults around them to have better tools for examining
their own assumptions. A model may reveal that an
explanation depends on background knowledge the learner
was never given. A parent may identify that a suggested
activity does not fit the family’s circumstances. A child may
notice an ambiguity adults and systems overlooked.

Again, the exchange moves in more than one direction.

The child is not merely the object of the team’s good
intentions. The child’s questions and responses can improve
the work.

Beginning with children changes the time horizon. We have to
ask whether a convenience today strengthens or weakens later
capacity. Are we helping children learn how to think, or only
helping them obtain outputs? Are we giving them access to
knowledge, or teaching them that knowledge belongs to a
system they cannot question?

I want the confidence that comes from being able to question.

Not arrogance. Not reflexive suspicion of authority. The
confidence to admit incomplete understanding, expect a
serious explanation, investigate an apparent error, and
improve through practice.
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That would be an extraordinary contribution to a brighter
future.

Not because a machine replaced the work of teaching and
raising children.

Because adults used a new capability to do that work with
more attention, imagination, and respect for the learner’s
future independence.
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18. Knowledge Within Reach
There is a form of exclusion that begins before anyone says no.

A person encounters a subject in a language he does not
understand. He does not know which question to ask, what
evidence matters, or where a claim can be checked. He may be
capable of engaging with the substance, but the entrance is
difficult to find.

I want AI to help create more entrances.

Not to erase expertise. Not to make every person an instant
specialist. To make serious inquiry more accessible and help
people approach expertise with better questions.

There is a profound difference between pretending knowledge
is easy and helping someone do the work of understanding it.

The first produces confidence without a foundation. The
second builds a path.

Public Information and Source Fidelity

Long documents, unfamiliar terminology, and limited time can
make public participation difficult. AI can help identify central
claims, explain terms, compare records, and distinguish what
a source states from what the reader or model infers.

That help is useful only when it remains faithful to the source.
A smooth summary that omits a contested point can leave
someone less informed while feeling more informed.

Access to the underlying material is therefore part of the
assistance, not an optional inconvenience.

The purpose is not to tell people what position to hold. It is to
improve their ability to examine a position for themselves.
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A Worked Example: The Claim Became Larger Than the
Observation

Compare these stipulated statements:

Limited statement: Twelve volunteers in a small pilot
reported finding an activity useful.

Overstated conclusion: The program has been proven
effective for the community.

The second changes the population, the outcome, and the
strength of the evidence.

Twelve volunteers do not establish a community-wide result.
Reported usefulness does not establish a measured learning
outcome or a causal effect. A small pilot does not, by itself,
prove broad effectiveness.

A proportionate conclusion would retain the limits:

A small volunteer group reported finding the activity useful;
broader effectiveness remains unestablished.

The revised statement is less dramatic and more informative.

That is not retreat. It identifies the next question worth
investigating.

The same habit matters in the opposite direction. One tested
failure should not silently become a declaration that every use
of the technology is futile. Evidence can be exaggerated into
reassurance or alarm. The standard should be the same.

Where did the claim become larger than the observation?
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That question belongs in public life as much as it belongs in
research.

Research Collection Is Not Research Confirmation

AI-assisted collection can widen a search, organize material,
compare explanations, and identify inconsistencies.

It cannot turn collected material into confirmed truth by
assembling it attractively.

Someone doing the actual work must remain able to review
the inference.

A researcher can confirm whether a summary captures a
study. A practitioner can judge whether an interpretation
applies to the setting. A person whose experience is described
can identify what the description missed. Independent review
is not a ceremonial last step. It can change the direction of the
inquiry.

This is why I am interested in human–AI research
collaboration rather than automated certainty.

The system can help widen the search and accelerate
preparation. Humans can introduce practical context and
evaluate the interpretation. The system can then help identify
inconsistencies in the revised human account. External
evidence remains the common reference.

Both contribute. Both are checked.

Access to Explanation Is Not Access to Remedy

A person may understand a problem and still lack the
authority, time, money, or support to change it.

A humane vision must not pretend that an informative
interface solves every institutional barrier.
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Technology can enlarge a person’s ability to act. Institutions
still have to provide meaningful routes for action.

The aspiration is a more intelligible world, not a world in
which everyone is left alone with an explanatory machine.

That matters in high-stakes areas. Assistance understanding a
legal document is not a substitute for qualified legal advice
about a case. Organizing questions about health is not a
clinical evaluation. The system should help someone approach
appropriate expertise, not obscure the difference between
preparation and professional responsibility.

At the same time, those distinctions should not be used as an
excuse to keep people uninformed.

The middle ground is rich with possibility: clearer public
information, more accessible research explanations, better
preparation for consultations, tools that help people compare
institutional claims with the materials supplied, and support
for independent reviewers who can inspect sources and
unresolved issues.

I want the capacity to question powerful claims to become less
dependent on being powerful oneself.

In that future, knowledge is not made trivial. It is made more
reachable.
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19. The Right to Become More
There is a quiet ambition beneath everything I have described:
people should have more opportunity to become something
they are not yet able to be.

Not someone else’s preferred version of them. Not a collection
of measurable traits optimized for an institution. A person
with more room to explore capability, develop judgment, and
contribute in ways he finds worthwhile.

The distinction matters because the language of improvement
can become coercive. A system can offer help while
continually implying that a person is inadequate without it. It
can turn every curiosity into a target, every pause into a
failure of engagement, and every relationship into data about
how to influence the next interaction.

That is not the augmentation I want.

I want assistance that leaves a person with more agency than
he brought into the exchange.

Sometimes that means a completed task. Sometimes it means a
new skill. Sometimes it means the confidence to set the system
aside and continue without it.

Capability Beyond Commercial Output

The value of assistance can include making an unfamiliar kind
of work approachable. Exploring a design, learning to
compare alternatives, understanding why a proposal fails, or
discovering the next question can expand a person’s sense of
what he is able to attempt.

Those gains do not depend on the exploration becoming a
commercial product.
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Learning can be valuable because it changes how the world
appears. Creative work can matter because it lets someone
express something he could not previously express. Inquiry
can deserve support before anyone knows whether it will
become economically useful.

A future of broadly accessible assistance could create more
room for those experiences—if we protect the difference
between supporting development and prescribing it.

The Right Not to Remain a Previous Inference

Continuity can support learning, but it can also preserve
outdated judgment.

A useful relationship should allow correction not only of facts
but of the assumptions through which the system approaches
the person.

Preferences change. Ability changes. Goals change. A system
should have an intelligible way to incorporate those
corrections rather than treating an earlier inference as a
permanent identity.

More information about a person is not the same as better
understanding of that person.

Bidirectional augmentation requires responsiveness to human
change.

The Best Assistance Is Not Always the Largest Contribution

If a system can supply a finished answer, why should someone
work through the problem?

Sometimes he should not. Completing the task may be all that
matters.
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At other times, the struggle is part of developing the capability
he wants. The appropriate assistance may be a hint, a
counterexample, a practice problem, or a way to check his
own attempt.

The aim is not to preserve difficulty for its own sake. It is to
preserve the kind of participation that helps someone grow.

This principle also applies to experts. An experienced person
may need help noticing the boundary of a familiar approach.
A system can offer an alternative frame without demanding
that the expert surrender judgment. The expert can reject it,
refine it, or recognize a useful new direction.

Expertise and openness do not have to be opponents.

The Right to Decline

There is a place in this future for the person who does not
want assistance in a particular moment.

An artist may want to discover a shape by making it slowly. A
learner may want to solve a problem without hints. A parent
may want a conversation that is not recorded, analyzed, or
optimized. A worker may value a manual practice an outsider
sees only as inefficiency.

They need not prove the machine incapable before their
preference deserves respect.

Augmentation should expand available ways of acting. When
every activity is required to pass through an assistant, the
language of support can conceal a narrowing of choice.

A capable system should make a meaningful off-ramp possible
rather than interpret independence as a malfunction in
adoption.
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Independent work, collaboration with other people, and the
decision not to use a system are legitimate forms of agency.

A partnership strong enough to support those choices has a
more interesting future than one organized around
preventing them.

A Culture of Becoming

I want a technological culture in which continuing
development is normal at every level. The beginner is not
ashamed to ask. The specialist is not threatened by correction.
The team can change its understanding without pretending
the earlier version never existed.

This would be a culture of becoming rather than permanent
performance.

It would recognize that a person’s present output is not the
entirety of his potential. It would also recognize that potential
is not an obligation to maximize oneself constantly.

People deserve uncertainty, detours, and interests that do not
resolve into a plan.

The brighter future I imagine is not populated by tireless
humans keeping pace with tireless machines.

It is populated by people who can use powerful tools to choose
more intelligently where their limited energy belongs—and
retain the freedom to say that this is enough for today.
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Part Five — A Horizon
We Can Choose

The frontier is not only what intelligence
can do. It is what we can choose to

become with it.



20. The Ownership of
Tomorrow
The ownership question becomes sharper as assistance
becomes more useful.

A sustained inquiry can accumulate source records,
corrections, distinctions, preferences, and contributions from
several people. That history becomes part of the work’s value.

If an institution changes providers, a service closes, or a
person chooses to leave, what can be preserved? Can
authorized work move with its sources and qualifications
intact? Or does the relationship make continued access
conditional on remaining dependent?

These questions belong inside a vision of augmentation.

A person who becomes more capable only while remaining
inside one relationship may also become more dependent on
whoever controls it. Useful continuity can become captivity
when leaving means losing the work through which
usefulness was built.

That is not an argument against continuity. It is a reason to
design continuity in the person’s interest.

Portability of Understanding

Exporting files is not the same as preserving an inquiry.

A thousand documents without their relationships may not
give someone a usable account of the work. A list of
conclusions without sources and qualifications can preserve
the appearance of knowledge while discarding the part that
made the conclusions responsible.

PROJECT NORTHSTAR JUSTIN A. TAHAI

107



Portability should serve continuity of understanding, not
merely continuity of storage.

That includes practical ways to preserve authorized work,
know what a system retains, correct misleading records, and
move to another tool without abandoning intellectual history.

The limits matter too. A person should not receive unrestricted
possession of someone else’s confidential contribution merely
because it appeared in a shared project. A useful record may
conflict with a legitimate request to remove sensitive
information.

These are questions about stewardship, consent, and
responsibility. They do not disappear when every file becomes
downloadable.

More Than a Place to Run a Model

Independence is sometimes reduced to physical location: put
the model on a local machine and the work is yours; put it
elsewhere and control has disappeared.

Location matters. It is not the entire relationship.

A locally operated system still needs maintenance, reliable
access controls, appropriate handling of information, and
people who understand its limits. A remote service may offer
capabilities a small organization cannot sustain on its own.

Local processing, authorized remote services, shared
institutional support, and ordinary non-AI methods can all
have a place.

The arrangement should remain intelligible:

What information leaves?

What stays?

• 

• 
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Who can change the terms?

Who can stop access?

What happens when a component is unavailable?

What knowledge would be lost in a transition?

These questions do not make the future less imaginative. They
give the imagination somewhere to endure.

A constellation worth building would not demand uniformity
of dependence. It would make room for different capacities,
budgets, and reasons for deciding where work occurs.

The Contributors Behind the Capability

A useful organization contains knowledge that was not created
by the software vendor.

Someone wrote the records. Someone developed the method.
Someone discovered the exception. Someone spent years
learning the small signal that a process is about to fail.

When AI helps make that knowledge explicit, we should ask
whose contribution became newly visible—and whether that
person shares in the opportunity created.

Documenting practical expertise can make it easier to teach
and improve. It can also be used to treat the contributor as a
temporary source rather than a continuing participant.

The same technical capability can support either relationship.

I want an arrangement in which people can recognize
themselves as contributors rather than material to be
extracted. Recognition may include time to teach, influence
over the resulting resource, opportunities to develop new
expertise, or a fair share of the value created.

The proper form will vary. The obligation to ask should not.

• 

• 

• 

• 
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Who Makes Access Sustainable?

A wider invitation to intelligence requires resources.
Equipment has to be maintained. Expertise takes time. Helpful
explanations require review. The person keeping a shared
capability useful cannot be compensated with admiration for
the vision.

I do not want to hide those costs behind the language of
abundance.

Libraries, schools, public institutions, cooperatives, businesses,
and shared-service organizations can all contribute. No
ownership form automatically produces wisdom or fairness. A
public system can become unresponsive. A private system can
create genuine opportunity. A cooperative can still exclude
people most affected by its choices.

The test is the relationship in practice: who can participate,
who can challenge, who benefits, and what happens when
someone needs to leave.

Practical access includes more than a model and an account. It
includes explanation, support, privacy, time, and permission
to ask basic questions without humiliation.

The future will need businesses capable of building
extraordinary tools. It will also need institutions capable of
helping ordinary people use them without surrendering
dignity or becoming indefinitely dependent.

I want both forms of invention.

The ownership of tomorrow begins with whether people have
a meaningful place in deciding what today’s assistance
becomes.
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21. The Work We Could Not
Yet Attempt
A small team can be limited by more than intelligence.

It can lack the time to examine a body of literature, the range
of expertise to connect observations across fields, or the
resources to explore enough alternatives before choosing an
experiment. An important question may remain untouched
not because anyone proved it impossible, but because no
available arrangement made a serious attempt practical.

That is one of the frontiers I most want to move.

I want distributed inference cognition to help people
undertake work that exceeds the practical reach of their
present team. Not merely to make existing reports easier to
produce. To widen the range of questions a team can
responsibly investigate.

The ambition is large. It should be stated without apology and
without pretending the difficult parts are already solved.

Discovery Needs Somewhere to Meet Reality

There are concrete precedents for coupling machine-
generated possibilities with processes capable of evaluating
them.

In 2022, Alhussein Fawzi and colleagues reported AlphaTensor,
a reinforcement-learning system that discovered improved
algorithms for selected matrix-multiplication problems. The
work involved formally specified search and correctness
conditions—not an open-ended claim that a conversational
system became a universal mathematician.25
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In work published online in 2023 and in a 2024 issue of 
Nature, Bernardino Romera-Paredes and colleagues described
FunSearch. It combined language-model proposals with an
evaluator and search process, producing results on specified
mathematical and algorithmic problems.26

The results were not established because the model gave
eloquent explanations. Candidate programs were evaluated.

Those studies do not prove this book’s entire vision. They
make one distinction vivid: generation can contribute to
discovery when it is connected to a method for determining
which proposals survive the relevant tests.

The connection is the interesting frontier.

The Shape of an Inquiry

The productive unit of discovery is not an isolated impressive
answer. It is a relationship among a question, candidate
explanations, tests, evidence, and revision.

A distributed inquiry can allocate different work to different
contributors:

identifying relevant literature;

checking whether a claimed relationship follows from a
model;

generating competing hypotheses;

determining which observation would distinguish them;

examining whether a proposed experiment can answer
the question;

preserving negative results and unresolved constraints;

bringing specialist judgment to consequences no score
captures.

• 

• 

• 

• 

• 

• 

• 
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Generating one hundred hypotheses does not help if none can
be evaluated. Generating three that make different testable
predictions may be far more useful.

That difference requires judgment about the next
investigation, not merely more text.

Negative results matter too. A failed test can rule out a
proposal, expose a bad assumption, or reveal a limitation in
the test. The inquiry has to preserve which of those happened.

Otherwise a later contributor can mistake an abandoned idea
for an unexamined opportunity—or repeat work that already
answered the question.

Different Claims Need Different Checks

In some formal problems, a proposed object can be checked
against explicit mathematical conditions. In a physical inquiry,
a computation may guide an experiment, but the world still
has to answer. In social settings, consequences can include
experience and values that no single score captures.

One verification method cannot settle every kind of claim.

Nor should the absence of a universal checker persuade us
that careful inquiry is impossible. It tells us to match the
method to the question and remain honest about what has not
been established.

A promising synthetic collaborator would help move between
those levels. It could make an idea specific enough to test,
reveal a contradiction, show that existing evidence does not
distinguish two explanations, or identify that the next useful
action is an observation rather than more generation.
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Sometimes the greatest contribution would be preventing an
attractive but poorly grounded idea from consuming the next
six months.

Sometimes it would be rescuing a good idea almost discarded
because no one had time to explore it.

Beyond the Familiar Horizon

The vision extends to materials research, biology, medicine,
engineering, public policy, and missions beyond Earth. These
fields require different representations, expertise, and forms
of evidence.

A future constellation could help preserve the connections
among those forms of work. When a new observation
undermines an assumption, relevant proposals would be
reconsidered. When a candidate requires unavailable
evidence, the gap would remain visible. When an idea from
one field changes another, the relationship would become
examinable rather than disappear in a final summary.

These are proposed capabilities. I am not assigning a date to
their arrival or claiming that a named platform already
possesses them.

I am saying they deserve serious construction and testing.

That will require better models, better coordinating systems,
better interfaces for experts and nonexperts, and better
evaluation of the whole arrangement. It will also require
permission to discover that a complicated architecture did not
help.

A research program that can report only success cannot learn
enough to justify its ambition.
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Yet the possibility is substantial. A team may become able to
investigate more candidate explanations, connect more
relevant knowledge, and expose more mistakes before
spending scarce physical resources. A smaller institution may
gain access to an inquiry it could not previously organize. A
person outside an established field may find a route to a
serious question—and to the experts who can help examine it.

That is not a promise that every question has an easy solution.

It is a proposal to increase our capacity for difficult attempts.

The Human Achievement Inside the Technical One

The public image of discovery often concentrates on a final
result. I am also interested in the moment before the result,
when someone realizes the next step is within reach.

Progress can depend on distinguishing competing hypotheses,
recognizing an anomaly as relevant, identifying a way to test
an unfamiliar construction, or connecting a problem with
expertise from another field.

Those contributions can change the direction of an inquiry
before a final result exists.

The future I imagine makes more of them possible. It gives
generation a disciplined route into evidence and gives
evidence a reliable route back into the next question. It
respects expertise without declaring curiosity the exclusive
property of experts.

We should aim for discoveries that surprise us.

We should also build relationships capable of discovering that
our surprise was premature.

Both are part of moving the frontier.
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22. A Society That Can Change
Its Mind
Public disagreement should not depend on avoidable
confusion.

Proposals should be available in understandable language,
with factual claims linked to the records offered in support.
Assumptions, uncertainties, value judgments, and practical
constraints should be distinguishable.

The purpose is to enable examination, not prescribe a position.

That is a standard worth building toward.

It will not eliminate disagreement. People can understand a
decision and still value different outcomes, bear different
costs, or choose different tradeoffs. The goal is not to
manufacture consensus through a more persuasive interface.

The goal is to make disagreement more capable of teaching us
something.

Three Questions Hiding Inside One Argument

Public decisions often combine at least three distinct
questions:

What does the available evidence establish?

Which effects matter to the people involved?

What resources, rights, and constraints govern the
choices?

Treating these as one contest of opinions obscures the
disagreement.

1. 

2. 

3. 
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A usage count is not a complete measure of unmet need. A
value placed on wider access is not proof that resources are
available. A budget limit is not proof that the current
allocation is the only acceptable one.

AI assistance can help separate claims, trace records, compare
alternatives, and make tradeoffs visible. Affected people still
need to describe consequences the records omit. Specialists
still need to evaluate technical claims. Accountable decision-
makers still need to explain the judgment.

The purpose is not a model-generated political verdict.

It is a decision whose reasons remain open to examination.

Understanding Without Manipulation

The same generative capability can be directed elsewhere.

A system can discover which wording makes an audience
most likely to support a predetermined outcome. It can make a
decision feel responsive without allowing the decision to
change. It can provide different explanations to different
people while keeping inconsistencies difficult to compare.

Those are not uses I want normalized as public education.

An explanation should help a person understand a decision. It
should not merely make the person easier to manage.

The helpful response to unfamiliarity is an accessible path into
the material, not an opportunity to replace understanding
with reassurance or agitation.

This is why the anger in the interlude is followed by teaching.
Criticism without explanation can leave readers with a new
group to distrust and no better method for deciding whom to
believe.
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I would rather equip readers to disagree with me intelligently
than persuade them to repeat my conclusions without
examining them.

The vision is meant to improve through contact with other
people’s judgment.

Before Repeating a Public Claim About AI

A useful response to an alarming hearing clip, executive
announcement, or enthusiastic research summary is neither
automatic agreement nor automatic dismissal.

It is an examination of the relationship between the claim and
its support.

Define the claim. Is it about a model, a tool-enabled system, a
particular deployment, or a prediction of future capability?
Separate demonstrated results from extrapolation, value
judgments, and sales propositions.

Find the underlying material. Read the complete statement,
paper, evaluation description, incident report, or policy text.
Check its date, conditions, and qualifications. A plausible link
supplied by an AI system is not verified merely because it
looks right.

Inspect the comparison. What task was tested? What counts
as success? What is the denominator? Which baseline was
used? Chapter 10’s example shows why 95 percent accuracy
can coexist with missing every case of interest.

Separate capability from permission and harm. Establish
what the system could generate, which tools it could call, what
those tools were authorized to change, and what effects were
actually observed. A contained test, a failed live deployment,
and a speculative risk are different forms of evidence.
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Examine safeguards and limits. Ask whether a claimed
control was enforced and tested. Also ask what remains
possible despite it. A list of guardrails is not proof of safety; a
failure under one arrangement is not proof that every
arrangement must fail.

Separate interests from evidence. Financial and political
incentives are reasons to investigate a claim carefully, not
proof that it is false. A speaker can benefit from a conclusion
and still provide valid evidence. He can lack an obvious
conflict and still be wrong.

State what remains unknown. A responsible summary
preserves the scope of the evidence and uncertainty of the
inference. When the available record cannot establish a
conclusion, leave it unresolved rather than fill the gap with
confidence.

These questions do not require agreement with my position.
Their purpose is to reduce dependence on any speaker’s
authority, including mine.

The achievement would not be a larger audience repeating my
opinions.

It would be more people able to distinguish a finding from a
performance.

Expertise Is an Obligation, Not a Rank of Personhood

Education and experience can make someone better equipped
to answer a technical question. They do not make him a more
valuable human being than the person asking it.

Nor does lacking technical expertise remove a person’s
standing to speak about what a system does to his life. A
resident does not need to understand neural-network training
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to explain that a process became impossible to navigate. A
worker does not need to design the model to identify an error
in the task it was given.

The responsibilities differ. A technical claim should be
examined with technical competence. A factual claim should
answer to evidence. A value judgment should make its
commitments visible. An account of lived experience should
be heard without being mistaken for a universal
measurement.

We can respect those distinctions without turning expertise
into a device for silencing everyone else.

I want experts who can explain the limits of their conclusions
and institutions capable of responding when someone outside
the expert group discovers a problem.

I also want the person offering criticism to accept the
obligation to learn where the issue requires learning.

Reciprocity belongs in public life too.

The Architecture of Reconsideration

Every consequential institution should be able to answer a
modest question:

What happens when we discover that we were wrong?

A correction should have somewhere to go. The original claim
should be locatable. Its effect on later decisions should be
examinable. A person should not need to begin the whole
argument again whenever a new office or system becomes
involved.
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AI can help identify which records rely on a revised premise,
explain the change, and organize the questions a human
review must resolve.

The institution still has to authorize correction and accept its
consequences.

A system cannot make accountability real when the
organization has decided no answer is allowed to change.

A healthy culture of correction preserves enough of the record
to learn without using correction as an excuse for needless
humiliation. It distinguishes an honest revision from an effort
to erase responsibility.

It also leaves room for stability. Changing a conclusion
whenever a new assertion appears is not openness. Some
evidence is weak. Some objections have been answered. A
capable society needs to maintain justified positions without
treating revision as unthinkable.

That balance cannot be generated once and installed.

It has to be practiced.
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23. A More Capable Humanity
The destination is not simply a more capable machine.

It is a more capable humanity.

That distinction is easy to endorse and difficult to honor. It
requires asking whether improvements inside a system
become improvements in the lives, judgment, and
opportunities of people around it.

The answer can be no.

A system can produce more while people understand less. It
can make an organization faster while making its decisions
harder to contest. It can give someone useful assistance while
increasing dependence on a relationship he cannot
meaningfully change.

Technical progress can be real without exhausting the
question of human progress.

I want us to measure and shape the relationship between
them.

Capability Should Enlarge Agency

Agency is not the presence of a person somewhere in a
process.

A person needs meaningful options, relevant understanding,
and the ability to affect what happens. Being permitted to
approve a result is not enough when the result cannot be
inspected or refusal carries no practical force.
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A more capable technological environment should expand the
questions people can ask and the work they can attempt. It
should also strengthen their ability to identify the limits of
their knowledge and reach people whose expertise matters.

Knowing when to seek a specialist is part of becoming more
capable.

A good explanation can help someone ask a better question
without pretending to make him an expert. A model can
expose a technical possibility without granting competence to
deploy it safely.

The relationship should make those distinctions clearer as
capability grows. It should not use accessibility as an excuse to
conceal complexity or the boundary of knowledge as a source
of shame.

The future I want makes serious inquiry more approachable
without making false mastery more convincing.

Reciprocity Should Produce Learning, Not a Closed Circle

Humans shape work through purposes, observations,
corrections, and context. AI systems reshape the work by
generating alternatives, exposing contradictions, and making
representations easier to compare.

That exchange is valuable when it changes what can be
understood. It is dangerous when it merely strengthens a
shared assumption.

A person and a model can become increasingly articulate
about an error. Mutual enthusiasm is not verification.
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The corrective mechanism is contact with something beyond
their agreement: a calculation, source, measurement, qualified
reviewer, person affected, or test capable of rejecting the
claim.

This is why “both check each other’s work” carries a second
obligation: both must accept that neither may be sufficient.

The team must be able to seek a different kind of contribution
instead of continuing the same exchange until it feels
complete.

A worthwhile conclusion can be a better question. It can be a
narrower finding. It can identify precisely what the next
experiment must establish.

Progress does not need to resemble certainty to be real.

Participation Is Part of the Frontier

When access to a capability expands, the question is not only
how many accounts were created.

It is who can use the capability meaningfully, who has support
when it fails, and who can question the institution deploying
it.

A subscription does not supply time to learn. An interface does
not guarantee accessibility. A fluent response does not remove
the need for trusted human relationships.

People accustomed to encountering technology as a decision
made about them should be able to participate in shaping it.

PROJECT NORTHSTAR JUSTIN A. TAHAI

124



Workers should contribute knowledge about work being
redesigned. Learners should express confusion without being
treated as defective inputs. Parents and communities should
have ways to examine claims made in the name of their
interests.

AI can organize and explain those contributions. It must not
impersonate people to make their actual participation
unnecessary.

A wider field of participation can improve questions as well as
answers. Practical knowledge may expose a missing
constraint. A person outside a specialty may notice an
unexplained assumption. A specialist may show why an
attractive generalization does not hold.

The value lies in making those contributions consequential.

Ambition Is Not the Enemy of Care

I do not want caution to become a permanent excuse for
denying useful capability. I also do not want ambition to
become a permanent excuse for transferring the costs of
experimentation to people who did not agree to bear them.

The relationship between ambition and care should be
productive.

Contained exploration permits broader intellectual search.
Clear authorization allows powerful tools without making
every possibility an allowed action. Independent evaluation
can expose a result worth extending and a result that should
stop.
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Limits must remain open to examination. A safeguard can be
inadequate, misapplied, or burdensome in a way that defeats
its purpose. Calling something a guardrail does not finish the
design.

Responsibility is not a final certificate attached to a completed
system. It is an ongoing discipline around changing capability.

That is compatible with pursuing higher synthetic reasoning.
It becomes more important as the capacity to influence the
world increases.

The right ambition is not to eliminate every uncertainty before
trying anything.

It is to make the next step proportionate, understandable, and
answerable to what we learn.

What a Brighter Future Would Have to Mean

A brighter future should include more than exceptional
demonstrations and larger output totals.

It should include stronger human judgment, wider access to
useful knowledge, better routes to expert help, more
opportunity to create, and institutions better able to correct
themselves.

Those are purposes to pursue, not achievements established
by writing them down. Claims need evidence. Communities
may choose different balances. Disagreement about the
destination does not excuse vagueness about the means.

My position is that technological capability should strengthen
the people whose world it changes. It should increase their
ability to understand and participate, not merely increase
someone else’s ability to predict or direct them.
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The machine need not become a person for the partnership to
matter. The person need not be infallible for human
responsibility to remain essential.

Human abstraction and generative speed can become more
valuable through one another. Cross-functional judgment can
become more effective when relevant information and
alternatives are easier to examine. Distributed contributions
can support deeper inquiry when their relationships are
governed by evidence rather than counted as votes.

That is the possibility worth pursuing.

Not humanity made redundant by intelligence, but humanity
better equipped to exercise it.

PROJECT NORTHSTAR JUSTIN A. TAHAI

127



24. An Invitation, Not an
Inevitability
No model can generate the future on our behalf and make our
responsibility disappear.

It can produce descriptions of possible futures, help compare
assumptions, identify tensions, and reveal paths we did not
consider.

Whether a future is worth building is not a question that can
be delegated away from the people who will live in it.

That is why PROJECT NORTHSTAR is an invitation rather than
a prediction.

I am not claiming technological development naturally bends
toward human flourishing. I am saying human flourishing
should be the direction in which we try to bend it.

The Invitation Is Wide

It belongs to researchers pursuing more capable reasoning;
engineers making powerful systems behave responsibly;
educators exploring how assistance can strengthen learning;
workers whose practical knowledge should shape tools around
them; artists deciding how new capability belongs in their
work; parents trying to understand the world their children
will inherit; and people who have never thought of themselves
as participants in technological development at all.

The future will be narrower if those people are treated only as
customers, test subjects, or obstacles to adoption.
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Their questions can improve what we build. Their refusal can
reveal what we misunderstood. Their experience can turn an
impressive capability into something useful.

I want the development of synthetic intelligence accompanied
by wider development of human ability to evaluate it.

Not everyone needs to understand every technical layer.
People do need ways to understand claims that affect them,
distinguish demonstration from evidence, and find someone
accountable when a system changes their circumstances.

That is part of the infrastructure of a hopeful future, even
when it does not look like infrastructure.

The Habits Inside the Team

The willingness to ask what would disprove a favored
assumption. The practice of retaining an unresolved question
rather than concealing it. Respect for the contributor who
finds a flaw. The decision to measure a result against the
purpose of the work rather than the appearance of
momentum.

These habits are not substitutes for technical progress.

They are among the ways technical progress becomes
trustworthy enough to matter.

I remain ambitious about the technology itself. I want systems
that support deeper inquiry, coordinate more useful forms of
expertise, and help people work across boundaries that once
made a problem impractical to address.

I want higher levels of synthetic reasoning and better ways to
evaluate what those levels actually accomplish.
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I want distributed inference cognition to become a serious
field of construction and examination: a way of organizing
contributions so the combined inquiry can do more than
disconnected parts, when evidence supports that result.

But I do not want the language of the frontier to make us
careless about the destination.

A system that produces a more persuasive answer while
reducing the user’s ability to question it has not advanced the
frontier I am describing. A system that expands an institution’s
power while making affected people less visible has moved in
another direction.

My measure is more human than that.

Can a person understand more? Can a team examine a
difficult question more effectively? Can a learner become
more capable rather than more dependent? Can a community
participate more meaningfully in a decision? Can mistakes be
found earlier, corrected more honestly, and prevented from
hardening into authority?

Those questions connect grand ambition to ordinary
experience.

Direction Without Prophecy

The opportunities differ across domains. A research team may
be able to sustain a broader inquiry. A teacher may have more
capacity to examine explanations. A parent may gain a clearer
understanding of a document. A worker may contribute more
effectively to redesigning a process.

Those possibilities are reasons to investigate and build, not
benefits to declare in advance.
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Each has to be assessed in its setting, including the cost of
review, distribution of benefit, and experience of the people
involved.

There is much we do not know. That is a reason to work, not a
reason to pretend nothing meaningful can be attempted.

The shape of the future will emerge through choices,
experiments, criticism, and revision. We can participate
without claiming to see its final form.

A north star offers direction, not instructions for every step.

My direction is a future in which human abstraction and
synthetic generative capability make one another more useful.
A future in which the human can challenge the system and the
system can challenge the human. A future in which the result
is judged not merely by how impressive it appears, but by
what it enables people to understand and do.

We do not need to disappear into technology to move beyond
our present limitations.

We need to become better at working together.
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Conclusion — Collectively
Humans provide the abstraction.

AI models provide the generative speed.

Both check each other’s work.

Collectively, we move things forward toward a brighter future.

That is the central proposition of this book. It is not an
exclusive division of talent. Humans generate. Models can
perform useful forms of abstraction. The proposition identifies
a relationship in which human purposes remain
consequential, generative capability expands the work, and
neither contribution is exempt from examination.

The direction is ambitious.

I want higher levels of synthetic reasoning: systems that help
sustain difficult inquiry, connect disciplines, test alternatives,
and improve the questions we are able to ask.

I want distributed inference cognition to earn its value
through coordinated contributions that do more than
accumulate answers.

I want the frontier to move.

But increased capability is not the whole of progress. The
arrangement has to remain answerable to the people it affects.
It must distinguish exploration from authority, proposal from
observation, and persuasive explanation from evidence. It
must permit humans to challenge systems and systems to
challenge humans without turning either into an
unquestionable authority.

The responsibility runs in both directions.
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Human involvement is not proof against error. Model
agreement is not proof of truth. A good collaboration makes
correction more possible; it does not make correction
unnecessary.

That is the basis of my optimism.

We do not have to pretend our limitations disappeared. We
need to become better at organizing different capabilities
around purposes worth pursuing.

There will be failures. Some arrangements will add complexity
without improving the work. Some claims will not survive
examination. Some impressive capabilities will prove poorly
suited to a particular use.

A serious ambition must be able to learn from those results
rather than treating them as interruptions to the preferred
story.

There will also be possibilities we cannot yet describe fully.
More useful ways to connect knowledge. Questions made
approachable to people who could not previously investigate
them. Discoveries supported by combinations of generation
and verification that improve beyond their present forms.
Human abilities developed through interactions that leave
more understanding behind than dependence.

We should remain open to those possibilities without
promising their arrival as an inevitability.

The future will be shaped not only by what models can do, but
by what people choose to ask of them, what institutions
permit, whose observations count, and whether the benefits
remain available to the people doing and receiving the work.

That makes education central.
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People do not need to become specialists in every component
to participate intelligently. They need explanations that
distinguish mechanisms from metaphors, capability from
permission, and evidence from performance. They deserve
more than a choice between exaggerated promises and
exaggerated fear.

The purpose of this book is to contribute to that understanding
while insisting that the horizon remain wide.

I am not asking people to worship the technology. I am not
asking them to dismiss it.

I am asking us to become more capable of working with it—
and of deciding what a worthwhile relationship with it should
be.

PROJECT NORTHSTAR names that direction.

Not a future in which humanity becomes an audience for its
own inventions. Not a future in which the most powerful
system automatically acquires the right to choose for everyone
else.

A future in which human judgment and synthetic capability
challenge, inform, and strengthen one another. A future in
which more people can understand what is being built,
contribute to it, and question its consequences. A future in
which progress means more than producing something
impressive.
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Out of human abstraction, synthetic speed,
reciprocal criticism, specialized competence, and
external evidence can emerge one shared direction—
one that none of the participants could have
sustained alone.

The many are not flattened into one compliant voice. Dissent is
not erased. Specialized competence is not dissolved. Evidence
is not put to a vote.

The one is the inquiry: coherent enough to act, inspectable
enough to challenge, and responsible enough to revise.

That is the vision.

The ambition should be unmistakable.

So should the responsibility.

Collectively, we move things forward toward a brighter future.

PROJECT NORTHSTAR JUSTIN A. TAHAI

135



A Shared Vocabulary
These definitions follow the explanations and sources in Chapters 9–14.
They are a companion to the argument, not a substitute for the fuller
distinctions in those chapters.
Abstraction. A representation of features considered important for a
purpose while leaving other features aside. An abstraction makes a
question tractable and can also omit what matters.
Agent. In this book, a system in which model outputs help select
subsequent steps or tools rather than only produce a final response.
Terminology varies. An agent’s effective power depends on the
surrounding software and permissions.
Algorithm. A specified procedure for a computation. Algorithms can
search, sort, select, calculate, or adjust models. Not every algorithm is
artificial intelligence.
Artificial intelligence. A broad field and family of computational
approaches for producing outputs such as predictions, classifications,
recommendations, generated content, and decisions. It is not the name of
one architecture or a demonstrated machine personality.
Artificial general intelligence. A proposed category of broadly capable
AI. Definitions differ in required breadth, performance, and autonomy.
The term should be accompanied by the criteria being used.
Augmentation. A relationship that expands a person’s or team’s effective
ability to understand, create, evaluate, and act. Faster output alone is not
sufficient evidence of augmentation.
Autonomy. The degree to which a system can select and perform steps
without immediate human direction. Autonomy is distinct from
competence and from the legitimacy of the actions permitted.
Bias. A term with several meanings. In a model, a numerical bias can be
an adjustable offset. Harmful bias concerns problematic patterns in
representation, treatment, or outcomes. Those meanings should not be
confused.
Confabulation or hallucination. Plausible-looking generated content
that is false, unsupported, or misleading. The terms describe an output
failure; they do not establish a human perceptual experience inside the
system.
Context. Information available to a model for a particular response.
Adding context is not ordinarily the same as changing trained
parameters.
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Distributed computation. Computation spread across multiple
resources. Different forms divide work differently, and communication
introduces cost.
Distributed inference cognition. The author’s term for coordinated
inquiry across contributing models, computational resources,
deterministic tools, records, and human participants. It is not a claim
that connected devices form a conscious mind or that more models
automatically improve a result.
Embedding. A numerical representation of an item. Learned
relationships in an embedding space can support retrieval and
comparison. Proximity does not prove equal truth.
Evaluation. Examination of performance against defined criteria and
alternatives. Conclusions are limited by the tasks, conditions, data,
measures, and baselines used.
Generative model. A model that can produce content such as text,
images, audio, or code. Generation can serve invention or factual work;
the purpose determines what checks are needed.
Generalization. Useful performance beyond the examples used to fit a
model. Matching familiar examples does not establish it.
Guardrails. Concrete constraints and supporting practices around
capability and consequence: scope, permissions, approvals, observation,
testing, stopping, and recovery where possible. The word is not a
guarantee of safety.
Inference. Using a fitted model to produce an output from an input. In
ordinary reasoning, the word can also mean drawing a conclusion.
Context determines the intended meaning.
Model. A representation used to produce an estimate, classification,
generation, or other output. It may be explicitly designed or fitted from
data. It is not necessarily the entire deployed system.
Neural network. A model composed of connected numerical
transformations with adjustable parameters. Its terminology does not
make it a literal collection of biological neurons.
Overfitting. Fitting training examples in a way that fails to generalize
usefully. Better performance on familiar data can coexist with worse
performance elsewhere.
Parameters. Adjustable numerical values inside a model. Training can
change them; ordinary prompting does not necessarily do so.
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Precision and recall. For a chosen positive category, precision asks what
fraction of flagged cases were actually positive; recall asks what fraction
of actual positives were found. Both differ from overall accuracy.
Provenance. An account of where a claim, record, or artifact came from.
A traceable source can still be wrong, outdated, or misinterpreted.
Retrieval-augmented generation. An arrangement that supplies
retrieved material to support generation. Finding a document does not
establish its authority or guarantee faithful interpretation.
Simulation. An examination inside a constructed representation of a
setting. A result can be informative without establishing that a
corresponding live system will behave identically.
Superintelligence. A proposed category generally referring to capability
substantially beyond human performance across a broad or strategically
important range. Definitions and thresholds vary; the label should not
replace a precise capability claim.
Synthetic reasoning. The functional ambition of developing, comparing,
testing, and revising conclusions through constructed computational
processes. The term does not settle questions of consciousness.
Token. A text unit handled by a language model, potentially a word, part
of a word, punctuation, or another unit. A next-token probability is not
automatically the probability that a factual claim is true.
Training. A process that adjusts a model using data and an objective. It
differs from using the model and from evaluating performance.
Verification. Checking a claim or result through a method appropriate to
it. Calculations, source checks, experiments, measurements, and formal
proofs establish different things.
Workflow. A largely predefined sequence of steps. It can include AI
without delegating selection of every next step to a model.
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Questions for Further
Discussion
These are invitations to inquiry, not a test with an answer key.

What would count as augmentation in your life? Name something
more specific than greater productivity. What would you be better
able to understand, attempt, or choose?

Which problem may be framed incorrectly? Consider a request to
make something faster. Could the more important need be access,
clarity, quality, dignity, or the right to ask a question?

What would change your mind? Identify an observation capable of
weakening a proposal you favor. Could you recognize it if a model,
critic, or less experienced colleague brought it to you?

What would make review meaningful? Does the person checking
the work have evidence, time, competence, and authority to
disagree? What happens when he does?

Where is agreement being mistaken for independence? Do
several answers rest on the same source, model family, or
assumption? Which check could introduce genuinely different
evidence?

What should become possible without becoming compulsory?
Consider a powerful tool you would welcome. Where would you still
want freedom to work differently or decline it?

Who receives the saved time? When a task becomes easier, what
determines whether the benefit becomes relief, learning, better
service, additional volume, or displacement?

Whose experience is missing? Which affected people are absent
from the records or participants? How can they contribute without
being impersonated by generated accounts of their views?

What can safely remain unresolved? Which uncertainties require
another observation, which require a qualified specialist, and which
are value choices no calculation can settle for everyone?
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What remains when the screen is dark? Has the interaction left a
skill, better question, understandable artifact, or stronger human
relationship? What would be lost if the tool disappeared tomorrow?

How should a higher level of synthetic reasoning be measured?
What would establish that a coordinated system improved on a
simpler arrangement rather than generating a more elaborate
performance?

What door can you help open? Where does someone have a
serious idea but no practical way to begin? What combination of
people, tools, care, and standards could make a responsible attempt
possible?
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Research Notes
These notes support particular historical, technical, or empirical statements.
They do not establish that the book’s proposed future already exists, that
every human–AI combination is beneficial, or that a named project has
achieved the capabilities described. The worked examples and normative
arguments are the author’s. Findings remain bounded by the cited methods,
systems, tasks, and dates.

1 · Augmentation as a whole-system question. Douglas C. Engelbart, 
Augmenting Human Intellect: A Conceptual Framework, SRI Summary Report
AFOSR-3223, October 1962. Chapter 1 draws a historical connection to
Engelbart’s integrated treatment of people, tools, language, methods, and
training; it does not claim equivalence between his proposed systems and
modern AI. Original report.

2 · Uneven benefits from AI assistance. Fabrizio Dell’Acqua and colleagues,
“Navigating the Jagged Technological Frontier,” working paper and Harvard
Business School institutional summary, September 2023; subsequently
published in Organization Science (2026), DOI: 10.1287/orsc.2025.21838. The
reference supports task-dependent effects rather than a universal
productivity claim. Research summary.

3 · Combination is not automatically synergy. Michelle Vaccaro, Abdullah
Almaatouq, and Thomas Malone, “When combinations of humans and AI
are useful: A systematic review and meta-analysis,” Nature Human
Behaviour 8 (2024): 2293–2303. DOI: 10.1038/s41562-024-02024-1. Improving
on humans alone is not the same as exceeding both humans and AI alone. 
Published study.

4 · Repetition is not independent verification. Jie Huang and colleagues,
“Large Language Models Cannot Self-Correct Reasoning Yet,” International
Conference on Learning Representations, 2024; arXiv:2310.01798. The study
concerns intrinsic correction without external feedback in tested settings; it
does not claim correction can never work. Research paper.

5 · Deliberate review can require effort. Zana Buçinca, Maja Barbara
Malaya, and Krzysztof Z. Gajos, “To Trust or to Think: Cognitive Forcing
Functions Can Reduce Overreliance on AI in AI-Assisted Decision-Making,” 
Proceedings of the ACM on Human-Computer Interaction 5, CSCW1 (2021),
Article 188. DOI: 10.1145/3449287. Author publication page.

6 · Interaction among models as a research direction. Yilun Du, Shuang
Li, Antonio Torralba, Joshua B. Tenenbaum, and Igor Mordatch, “Improving
Factuality and Reasoning in Language Models through Multiagent Debate,” 
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Proceedings of ICML 2024, PMLR 235: 11733–11763. Reported improvements
are bounded by the evaluated tasks and method; consensus is not equated
with independent evidence. Published paper.

7 · An earlier vision of reciprocal cooperation. J. C. R. Licklider, “Man-
Computer Symbiosis,” IRE Transactions on Human Factors in Electronics
HFE-1 (1960): 4–11. The book refers to cooperation in formulating and
solving problems, not to every technological forecast as established fact. 
Original essay.

8 · Responsibility across a system’s life. National Institute of Standards
and Technology, Artificial Intelligence Risk Management Framework (AI RMF
1.0), January 2023. DOI: 10.6028/NIST.AI.100-1. Mention of the framework is
not certification. NIST AI RMF.

9 · What the term AI covers. OECD.AI, “What is AI? Can you make a clear
distinction between AI and non-AI systems?” and the updated OECD
definition of an AI system. Chapter 9 uses the distinction between a broad
field, a model, and a deployed system. OECD explanatory memorandum.

10 · Algorithms and fitted models. Google for Developers, Machine
Learning Crash Course, materials on linear regression, gradient descent, and
decision trees. The route and preparation-time examples are original
teaching examples and provide no evidence of real forecasting
performance. Linear regression; gradient descent; decision trees.

11 · Learning arrangements and generalization. Google for Developers,
materials on supervised, unsupervised, reinforcement, and self-supervised
learning, generalization, and overfitting. The book’s examples are simplified
descriptions, not reported experiments. Introduction to ML; generalization; 
overfitting.

12 · A small neural-network calculation. Google for Developers, Machine
Learning Crash Course, “Neural networks: Nodes and hidden layers.” The
two-input calculation in Chapter 10 is original and intentionally limited to
one unit. Nodes and hidden layers.

13 · Tokens, embeddings, and attention. Ashish Vaswani and colleagues,
“Attention Is All You Need,” Advances in Neural Information Processing
Systems 30 (2017), arXiv:1706.03762, together with Google educational
materials on language models and embeddings. Transformer paper; LLM
introduction; embeddings.

14 · Prompting is not parameter training. Google for Developers, materials
on fine-tuning and prompt engineering. The distinction concerns
instructions/context supplied at inference time versus parameter updates
through training. Fine-tuning and prompting.
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https://proceedings.mlr.press/v235/du24e.html
https://groups.csail.mit.edu/medg/people/psz/Licklider.html
https://www.nist.gov/itl/ai-risk-management-framework
https://www.oecd.org/en/publications/explanatory-memorandum-on-the-updated-oecd-definition-of-an-ai-system_623da898-en.html
https://developers.google.com/machine-learning/crash-course/linear-regression
https://developers.google.com/machine-learning/crash-course/linear-regression/gradient-descent
https://developers.google.com/machine-learning/decision-forests/decision-trees
https://developers.google.com/machine-learning/intro-to-ml/what-is-ml
https://developers.google.com/machine-learning/crash-course/overfitting/generalization
https://developers.google.com/machine-learning/crash-course/overfitting/overfitting
https://developers.google.com/machine-learning/crash-course/neural-networks/nodes-hidden-layers
https://arxiv.org/abs/1706.03762
https://developers.google.com/machine-learning/crash-course/llm
https://developers.google.com/machine-learning/crash-course/llm
https://developers.google.com/machine-learning/crash-course/embeddings/embedding-space
https://developers.google.com/machine-learning/crash-course/llm/tuning


15 · Retrieval and generation. Patrick Lewis and colleagues, “Retrieval-
Augmented Generation for Knowledge-Intensive NLP Tasks,” Advances in
Neural Information Processing Systems 33 (2020), arXiv:2005.11401. The
book’s draft-versus-approved-record comparison is original and illustrates
why retrieval alone does not establish authority. Research paper.

16 · A different generative mechanism. Jonathan Ho, Ajay Jain, and Pieter
Abbeel, “Denoising Diffusion Probabilistic Models,” Advances in Neural
Information Processing Systems 33 (2020), arXiv:2006.11239. Research paper.

17 · Fluency, confabulation, bias, and system risk. National Institute of
Standards and Technology, Artificial Intelligence Risk Management
Framework: Generative Artificial Intelligence Profile, NIST AI 600-1, July 2024.
DOI: 10.6028/NIST.AI.600-1. The profile identifies risks; it does not prove a
safeguard eliminates them. NIST publication.

18 · Capability and consciousness are separate questions. Patrick Butlin
and colleagues, “Consciousness in Artificial Intelligence: Insights from the
Science of Consciousness,” 2023, arXiv:2308.08708. The reference concerns
theory-informed indicators, not a permanent verdict about every AI system. 
Research paper.

19 · Generality, performance, and autonomy. Meredith Ringel Morris and
colleagues, “Levels of AGI for Operationalizing Progress on the Path to AGI,”
position paper, arXiv:2311.02462. The book does not adopt its thresholds as
universal. Research paper.

20 · Models, workflows, and agents. Anthropic, “Building effective agents,”
December 19, 2024. The book uses its practical distinction between
predefined workflows and model-directed processes without treating
terminology as universal. Engineering account.

21 · Permissions and excessive agency. OWASP GenAI Security Project,
“LLM06:2025 Excessive Agency.” The guidance addresses excessive
functionality, permissions, autonomy, and indirect prompt injection. The
book’s examples are original design illustrations, not claims about a tested
implementation. OWASP guidance.

22 · Distributed computation is not automatic cognitive improvement.
Hugging Face, Transformers documentation, “Tensor parallelism for
inference.” The source supports a narrow account of partitioning model
computation and communication overhead; the broader coordination
examples are the author’s proposals. Documentation.

23 · Understanding an evaluation number. Google for Developers,
“Classification: Accuracy, recall, precision, and related metrics.” The one-
thousand-message example is original stipulated data, not model
performance. Classification metrics.
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https://arxiv.org/abs/2005.11401
https://arxiv.org/abs/2006.11239
https://www.nist.gov/publications/artificial-intelligence-risk-management-framework-generative-artificial-intelligence
https://arxiv.org/abs/2308.08708
https://arxiv.org/abs/2311.02462
https://www.anthropic.com/research/building-effective-agents
https://genai.owasp.org/llmrisk/llm062025-excessive-agency/
https://huggingface.co/docs/transformers/main/en/perf_infer_gpu_multi
https://developers.google.com/machine-learning/crash-course/classification/accuracy-precision-recall


24 · An explanation is not automatically a faithful trace. Miles Turpin,
Julian Michael, Ethan Perez, and Samuel R. Bowman, “Language Models
Don’t Always Say What They Think: Unfaithful Explanations in Chain-of-
Thought Prompting,” NeurIPS 36 (2023), arXiv:2305.04388. Research paper.

25 · A bounded example of algorithmic discovery. Alhussein Fawzi and
colleagues, “Discovering faster matrix multiplication algorithms with
reinforcement learning,” Nature 610 (2022): 47–53. DOI: 10.1038/
s41586-022-05172-4. The result concerns specified search tasks, not universal
mathematical competence. Open-access paper.

26 · Generation coupled to evaluation. Bernardino Romera-Paredes and
colleagues, “Mathematical discoveries from program search with large
language models,” Nature 625 (2024): 468–475; published online December
14, 2023. DOI: 10.1038/s41586-023-06924-6. The result concerns specified
tasks and a particular architecture of generation, evaluation, and search. 
Open-access paper.

Online material can change. Research dates remain visible so findings about
earlier systems are not silently presented as findings about every current or
future system. These notes are a route to supporting material, not a
substitute for independent expert review.
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https://arxiv.org/abs/2305.04388
https://pmc.ncbi.nlm.nih.gov/articles/PMC9534758/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10794145/
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