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Abstract. The companion paper to this one argued that adaptability is not a trait but a set of measurable margins,
and that no margin can be computed until the objective is declared. This paper applies that framework to the
case most often cited as proof of the thing the framework rejects.
Elon Musk is the hardest possible test, for a reason that has nothing to do with him: he is a sample of one,
selected on survival, and the temptation to read his traits backward from his outcomes is exactly the error the
framework was built to prevent. We therefore invert the exercise — using the case to test the framework rather
than the framework to explain the case — and the framework does not survive intact.
Three findings. First, the distinguishing feature of Musk’s operating method is not vision, intelligence, or
adaptability but commitment latency: the interval between analysis and bound resources, compressed to near
zero by structural control of the equity. Second, and more consequentially, he did not raise his causal accuracy —
he lowered what being wrong costs. The threshold an agent must clear is q∗ = k/(1 + k), and legacy aerospace
was locked in a high-k corner that forced near-certainty before movement. Making a failing article cheap is
expensive engineering with no payoff on any single trial, and it is what licenses a directionally-correct model
with poor precision to win. His forecast record on rate is among the worst of any prominent technologist; it has
not been fatal because k was low.
Third, two mechanisms routinely filed under “rapid innovation” turn out to operate on entirely different terms,
and separating them is what makes either usable. Simulation is a fidelity-purchasing technology: where a faithful
simulator exists it converts causal accuracy from a four-quarter measurement into a same-day one — but only
within the simulator’s own support, which is why the identical technique performs as advertised in battery
management and left autonomy roughly eight years late. And the elemental cost teardown, decomposing a
price into physical floor and institutional overlay, is not a cost-cutting exercise but the missing diagnostic that
tells an operator how much of their error cost is manufacturable at all — before entry, from public price data.
Fourth, the framework breaks in four identifiable places. Reversibility is not purely a property of an asset; an
agent controlling multiple entities can manufacture an exit, as the X→ xAI→ SpaceX sequence demonstrates —
with the caveat that a price set by a party on both sides of a trade is not an independent signal. Founder intensity
functions as a temporary correction-rate multiplier the model does not contain. Political environments have
coherence times shorter than institutional transit, with reversibility running the wrong way on both sides. And
an objective that drifts during execution cannot be scored at all, which is the condition under which no audit is
possible — a condition one of the ventures examined here met explicitly.

EVIDENTIARY SCOPE

This paper evaluates publicly reported facts and publicly stated objectives. Where a venture’s aims are contested,
the stated objective is scored on its own terms and the contest is noted rather than settled. Where accounts of an
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outcome differ along political lines, the figures on which the accounts agree are reported and the interpretation
is left to the reader; this paper takes no position on the political questions and does not need to. Two of the six
cases involve valuations set in transactions where the same principal stood on both sides; that fact is disclosed
at each point of use. Nothing here should be read as investment advice or as a personal assessment of any
individual.

Each section carries the argument at full rigor, then restates it once at the dinner table, then states what it changes. §8 is the
decision.



BUYING THE RIGHT TO BE WRONG 3

1 The Hardest Case, and Why This Is a Trap

Ask a room to name someone adaptable and a large fraction will name Elon Musk. That makes
him the obvious test of the framework and, for exactly the same reason, the most dangerous one.

The companion paper’s central methodological complaint was that adaptability is almost
always diagnosed backward from survival: the trait is inferred from the outcome it is then used
to explain. Musk is the purest available instance of that hazard. He is a sample of one, selected
on the outcome, observed by people who already know how the story turned out, and any trait
we find in him will feel explanatory because we are looking for the cause of something we have
already seen.

So the exercise has to be inverted. We are not using the framework to explain Musk. We are
using Musk to test the framework — and specifically to find where it fails, since a framework
that merely produces admiration for its test case has told us nothing.

It fails in four places. Finding them is the point of the paper.

1.1 A precision about the portfolio

One clarification before the analysis, because the framework treats these differently. The ventures
were not acquired by the same mechanism. SpaceX he founded in 2002. Tesla he joined in 2004
as lead investor and chairman, becoming CEO in 2008; the co-founder designation was settled
by litigation. PayPal reached him through the merger of his X.com with Confinity. Twitter was
purchased outright in October 2022. The Boring Company and Neuralink were founded. DOGE
was a government organization he led for roughly four months.

Founding, acquiring, and taking over are different acts with different reversibility, different
error costs, and different objectives. A framework built on margins has to keep them separate,
and popular accounts almost never do.

THE DINNER TABLE

The safest way to be wrong about a famous person is to explain why they won after you
already know they won. Everything looks like the reason. He worked hard — so did the
people who failed. He took risks — so did they. He adapted — so did they, and they are
not on the podcast. The only way to learn anything is to find the thing that was measurable
before anyone knew how it ended, and then check whether it also predicts the times he lost.
If it doesn’t predict the losses, it wasn’t an explanation. It was a compliment.

2 Step Zero: What Was He Optimizing?

The framework’s first requirement is a declared objective. Nothing below it can be computed
until W — the weighting that says which dimensions of divergence count and how much — has
been stated.

This paper began with that step skipped, and the error is instructive enough to record.

2.1 The author’s own error, preserved

In the first analysis of this material, the Twitter acquisition was scored against financial return,
found wanting, and reported as a failure of the fidelity margin. That analysis was wrong — not in
its arithmetic, which was fine, but in its units.
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Musk stated a non-financial objective for the acquisition repeatedly and publicly, before and
during it, in terms of speech policy on the platform. Under that declared W, advertiser withdrawal
and valuation markdown are not fitness losses at all. They are price — and price is what you
pay for the thing you said you wanted. Scoring an agent against an objective he did not hold
produces a number that is internally valid and externally meaningless, and it does so silently,
because the arithmetic never complains.

This is the failure mode the companion paper’s §5.1 now exists to prevent, and it was added
to that paper because of this case.

2.2 But the declaration has to be ex ante, or nothing can fail

The concession has a hard boundary, and it is the same boundary that killed the original adapt-
ability claim.

If any post-hoc objective is accepted, the framework becomes vacuous. Every loss is reclassified
as some other goal successfully purchased; no margin can fail; the audit becomes decoration. “I
was optimizing something else” is exactly as unfalsifiable as “I was adaptable,” and for exactly
the same structural reason.

The requirement is therefore procedural and strict: the objective must be declared in advance,
dated, and specific enough that a third party could score against it. An objective that cannot be
written that way is not an objective; it is a preference discovered after the result.

By that standard, Musk’s record is better than his critics allow and worse than his defenders
assume. Nine of the eleven ventures examined here carry genuinely declared, dated, public
objectives — which is more than most operators manage, and considerably more than most of
his critics or defenders acknowledge. One carries an objective stated only loosely. One carries an
objective that moved repeatedly during execution, which is the condition under which scoring
becomes impossible for anybody.
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Venture Objective as publicly declared Declared ex
ante?

Scoring consequence

SpaceX Reduce cost of access to orbit; multi-
planetary redundancy

Yes, from
founding

Scorable on cost per kg and
flight cadence; both public

Tesla (vehicles) Accelerate the transition to sustain-
able transport, per a dated master
plan

Yes, published Scorable on volume, price
point, fleet emissions

Tesla Energy Stationary storage to make renew-
able generation dispatchable

Yes, in the
same master
plan

Scorable on GWh deployed
and margin; both reported
quarterly

Optimus General-purpose humanoid labour;
internal use first, then external

Yes, with re-
peated dated
targets

Scorable on units in productive
work and on unit cost

xAI / Grok A frontier model competitive with
the leading labs

Yes Scorable on model standing
and usage; both are observable

Colossus Training compute at unprecedented
speed and scale

Yes, with an
explicit speed
claim

Scorable on time-to-operational
and GPU count

Terafab Captive advanced-node silicon at
terawatt-scale compute output

Yes, March
2026, with
figures

Scorable, and not yet resolved
— see §7

Twitter / X A speech platform under different
moderation policy; profitability ex-
plicitly subordinated

Yes, repeatedly Financial scoring is the wrong
instrument; policy and survival
are the right ones

Neuralink Medical restoration of function;
long-horizon interface

Yes, horizon
unbounded

Near-term trial endpoints
scorable; long objective not

Boring Com-
pany

Congestion relief through cheap
tunnelling; not stated with preci-
sion

Partially Weakly scorable; cost per mile
is the only clean metric

DOGE Eliminate waste and improper pay-
ments; savings target stated then
revised

Declared,
then moved

Not scorable — see §8.4

Table 1. Declared objectives. “Ex ante” asks only whether the aim was stated in advance in scorable terms, not whether it was
achieved or whether the reader agrees with it.

SO WHAT

Before judging any venture — yours or anyone’s — write down what it was for, and check
whether that statement existed before the result did. If it did not, you are not evaluating the
venture. You are constructing a story about it, and the story will be flattering or damning
according to your priors rather than the evidence. This is the cheapest discipline in the
entire framework and the one most consistently skipped.

3 The Loop, Decomposed

With objectives declared, the four lags can be read. The result is more interesting than either the
admiring or the dismissive account, because it locates the exceptional part precisely — and it is
not where either camp looks.
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Component Assessment Basis

Perception lag τd Unremarkable He reads substantially the same inputs as competitors.
Electric drivetrains, reusable boosters, and satellite broad-
band were not secrets; several incumbents had studied all
three

Causal fidelity q Split: high on direction,
poor on rate

See §3.1

Commitment lag
τc

Near zero. The gen-
uinely exceptional com-
ponent

Controlling or dominant equity positions, minimal board
friction, no consensus requirement. Structural, not
temperamental

Correction rate α Extraordinary, and struc-
turally obtained

Vertical integration removes supplier latency. The clear-
est instance is not automotive: the first Colossus cluster
reached 100,000 GPUs in 122 days against an industry
norm measured in years, achieved by building on-site gas
generation rather than waiting in a utility interconnection
queue

Error cost k Deliberately and expen-
sively lowered

See §4 — the central finding

Table 2. Loop decomposition. The exceptional entries are τc and k, neither of which is a personal trait.

3.1 The split that makes the record legible

Most analysis of Musk’s forecasting treats it as a single quantity and then has to explain an
apparent paradox: how can someone so often wrong be so often right? Separate the forecast into
direction and rate and the paradox dissolves.

On direction, the record is strong and was contrarian at the time. Orbital-class reusability
was widely held to be uneconomic. Mass-market electric vehicles were held to be a compliance
exercise. Large low-earth-orbit constellations had bankrupted their previous attempts. He was
right on all three against a consensus that was not stupid — it was reasoning from the cost
structures that then existed.

On rate, the record is among the worst of any prominent technologist, and it is documented
in his own words on dated calls. Full autonomy was promised for 2018. A million robotaxis
were promised for 2020. Unsupervised Full Self-Driving was promised for June 2025. In January
2026 the requirement was restated as ten billion miles of fleet data; in April 2026 the delivery date
moved to the fourth quarter of 2026, described by him as a guess. The Semi was unveiled in 2017
with production promised for 2019, and slipped through 2020, 2021, and 2022.

And the underlying thing works. As of July 2026 the robotaxi programme reported more than
380,000 unsupervised miles across six cities in two states, with the network growing more than
ten percent a week. Direction correct. Rate wrong by roughly eight years.

Being wrong by eight years did not kill him, and that is the finding. A firm whose survival
depended on the 2018 date would have died in 2019. His did not, and the reason is not resilience
or optimism. It is that the cost of missing the date was structurally low — reputational rather than
existential — while the cost of missing the direction would have been fatal and he did not miss it.

A useful generalization. Directional accuracy and rate accuracy are separate forecasts with separate error costs,
and conflating them wastes the most useful diagnostic available. In most technology transitions the direction is
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knowable years ahead and the rate is not knowable at all. An operator who bets the enterprise on the rate is
taking a risk they cannot price; an operator who bets on the direction while keeping the rate uncommitted is
taking one they can. The companion paper’s fidelity margin should be read as two margins wherever the two
can be separated.

THE DINNER TABLE

He has been right about what and wrong about when for twenty years, and people keep
scoring him as though those were the same question. They aren’t. Knowing that electric
cars will win is a different skill from knowing they will win by Tuesday, and only one of
those is knowable. He bet the companies on the first and made promises about the second.
The promises were bad. The bets were good. If he’d done it the other way round he’d have
been gone in 2019.

3.2 Simulation is a fidelity-purchasing technology

The companion paper treats causal fidelity as expensive to obtain: keep a written forecast log,
score it quarterly, and in four quarters you will have a number where you previously had a self-
image. That is correct for judgment about complex social, economic, and institutional systems,
where the only test is the passage of time.

It is false wherever a faithful simulator exists, and this is a larger exception than the com-
panion paper allows.

Simulation converts q from an unmeasurable prior into a measured posterior, at near-zero
marginal cost and near-zero latency. The causal model is not merely asserted and then defended
for four quarters — it is executed against a modelled world in minutes, before any commitment is
made. Where that is possible, the fidelity margin can be cleared in advance rather than established
retrospectively.

Stack that on the rest of the loop and the effect compounds. An over-the-air deployment path
gives ρ ≈ 1, which drives k toward zero, which by q∗ = k/(1 + k) drives the required accuracy
toward zero as well. Automated approval gated on a simulation result collapses τc. The result is
an architecture in which every margin is cleared simultaneously and a change can move from
proposal to fleet in a period measured in hours rather than model years.

EVIDENTIARY SCOPE

A widely repeated account describes a Tesla engineer submitting a battery-management change, having it
validated across simulated real-world driving, and seeing it approved and deployed to the production fleet
within roughly an hour. This author could not verify that account and treats the specific figures as unconfirmed.
It is included here only to name the architecture it describes, which is documented in general form. The argument
below does not rest on it, and no claim in this paper depends on the numbers.

3.3 The limit: a simulator is itself a causal model

The exception has a boundary that matters more than the exception.
A simulator buys fidelity only within its own support. It is not an oracle; it is a compressed

causal model with the same epistemic status as the one in the engineer’s head, differing in that it
can be run millions of times. Where the modelled physics is well characterized, that is enormously
powerful. Where the consequential failures live in behaviour the simulator does not represent,
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running it more times returns more confidence and no more information — which is the most
dangerous configuration available, because measured q and true q diverge silently.

This resolves something otherwise puzzling about the same firm. Tesla applies simulation-
gated deployment across its whole software estate. In battery thermal and electrochemical
management — well-characterized physics, failure modes inside the modelled distribution — the
technique performs as described. In autonomy, where the company has invested enormously in
simulation, the dated promises slipped by roughly eight years.

The framework says why, and it is not a failure of effort. Simulation cannot purchase fidelity
about the part of the world you did not know to model, and in autonomy the expensive failures
are precisely the unmodelled tail. The same technique, the same organization, opposite results —
separated by whether the simulator’s support covered the failure distribution.

Test before relying on a simulator. Ask what fraction of your realized failures over the past two years were of a
type the simulator represents. If most were, the simulator is buying real fidelity and can be trusted to clear the
margin. If most were not, it is buying confidence, and confidence purchased outside a model’s support is worse
than none: it raises measured q while leaving true q where it was, which is the exact condition under which
increasing α destroys value.

4 Buying Low k: What the Engineering Actually Bought

Here is the paper’s central claim, and it is worth stating carefully because the short version is easy
to misread as dismissal.

Recall the fidelity threshold from the companion paper. With causal fidelity q and error cost
multiplier k, movement is net-positive only when

q > q∗ =
k

1 + k
. (1)

The threshold is not fixed. It is set by what being wrong costs, and k is a manufactured quantity.

4.1 The corner the industry was locked into

Consider the position of legacy aerospace before 2002. Each launch failure destroyed a payload
worth more than the vehicle, cost a program its schedule, and — under cost-plus contracting with
congressional oversight — imposed a reputational penalty that could end a line of business. k was
enormous. By equation (1), q∗ was therefore driven toward unity: near-certainty was required
before any commitment.

Everything else follows mechanically. Requiring near-certainty forces exhaustive up-front
analysis, which forces long design cycles, which drives α — the correction rate — toward zero. The
result was an industry of extraordinary competence, single-digit annual flight rates, decade-long
development programs, and a structural incapacity to learn quickly. This was not incompetence.
It was the arithmetic of high k, correctly obeyed.

4.2 What SpaceX actually built

The reduction of SpaceX to “he was willing to blow things up” is both common and wrong, and it
inverts the causation. Willingness to destroy hardware is worthless unless the hardware is cheap
to destroy, and making orbital-class hardware cheap to destroy is one of the hardest engineering
problems of the century.
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What it required, in outline: a full-flow staged-combustion engine, a cycle that had reached
testing only twice before in history and had never flown; a decision to build airframes from stain-
less steel rather than exotic composites, trading mass fraction for manufacturability; production
lines designed to produce articles at a rate that makes an individual article expendable; and
recovery architecture — eventually including tower capture — that converts the most expensive
component from consumable to reusable.

That work is what purchased low k. It is expensive, it has no visible payoff on any single
trial, and it appears on no quarterly report as a return. Which is precisely why it is chronically
underfunded everywhere else, and why an incumbent with better engineers and more money
could watch it happen and not copy it.

The public record shows the arithmetic operating. Thirteen integrated Starship flight tests
since April 2023, with the early sequence dominated by failures — vehicle loss on the first,
second, seventh, and eighth flights, each producing a corrective-action list rather than a program
cancellation. By the thirteenth flight in July 2026, the second flight of the V3 architecture, the
vehicle completed nearly the full objective list, deployed satellites, and returned heat-shield data
that represented a marked improvement over prior attempts. Orbital propellant transfer, the
remaining critical demonstration, was still ahead.

Thirteen expensive experiments in thirty-nine months is a cadence the previous industry
structure could not have produced at any budget, because its k forbade it.

4.3 The same move, without rockets

The pattern is not confined to hardware, and the second instance is cleaner because no metallurgy
is involved.

Conventional hyperscale data-centre construction is slow for a reason that has nothing to do
with construction: the binding constraint is the utility interconnection queue, where a large load
waits years for grid capacity. That queue is a source of enormous k — commit to a site, and a
delayed interconnection strands the entire investment.

xAI’s response was to remove the constraint rather than wait in it, installing on-site gas
generation and bringing the first Colossus cluster to 100,000 GPUs in 122 days against a stated
industry expectation of roughly two years, then doubling to 200,000 in a further 92 days. By
January 2026 the campus was reported at approximately two gigawatts and 555,000 GPUs, against
a stated target of one million.

Two things must be said about that alongside the speed. First, it relocated the binding
constraint rather than removing it, and the framework should score that precisely rather than
approvingly.

“Not possible” claims in infrastructure almost always mean not possible within the current
architecture. A hundred thousand coherently-training processors was not forbidden by physics; it
was forbidden by an interconnection queue, by conventional cooling, and by standard network
fabric. What xAI did was reclassify one of those constraints from exogenous to endogenous
and route around it. That is the same move as manufacturing low k, applied one level up: the
operator’s edge is knowing which of the constraints presented as domain constants are actually
institutional choices.

But relocation transfers cost onto a different margin, and the honest accounting says which.
The turbine fleet drew sustained environmental and permitting challenge in Memphis; the
permits carry expiry dates in 2027; the aquifer draw and emissions questions remain open. Speed
obtained by routing around a constraint should be scored as a loan against the persistence
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margin, not as a gain. The borrower has purchased time now against the coherence time of a
permitting regime, and if that regime turns the constraint returns with interest. A framework that
recorded 122 days as an unqualified triumph would be recording half the transaction. Second,
and more interesting analytically, the asset turned out to be far more reversible than its price
suggested. When the in-house model underperformed — Grok reported roughly 117 million
monthly users against roughly one billion for the leading competitor, and Musk stated in March
2026 that xAI “was not built right first time around” — the machine was re-pointed at a different
revenue model, and by mid-2026 more than half the cluster was leased to competing laboratories.

That pivot was available because GPUs are fungible and tenants are substitutable. A $18
billion capital commitment can have high reversibility if what you bought is a commodity
input rather than a purpose-built asset. The framework’s reversibility margin should be assessed
against the fungibility of the thing purchased, not the size of the cheque. This is the first of several
places where the model needed correcting.

4.4 The elemental teardown: how to find out whether the play is even available

The companion paper argues that k is manufactured. It does not say how an operator discovers
how much of their error cost is manufacturable, and without that the prescription is unusable: an
instruction to lower k is worthless in a domain where k is set by physics.

The missing procedure is one SpaceX is widely reported to run and Musk has described
directly. Decompose the price of a thing into its elemental constituents — the materials, energy,
and irreducible process inputs — price those at commodity rates, and compare the result to
what the organization actually pays. The canonical instance is his own account of battery packs:
an industry price near $600 per kilowatt-hour against constituents that, priced as metals on an
exchange, came to something closer to $80.

The gap is the point. It separates the physical floor from the institutional overlay — markup,
margin stacking, incumbency rent, small-batch penalties, and the accumulated cost of a supply
chain built for a different volume. And the ratio between them is a direct estimate of k-reduction
headroom, computable before a dollar is committed.

Domain What the teardown returns Headroom Outcome

Launch Raw materials a low-single-digit per-
centage of vehicle cost; the remain-
der is process, volume, and supplier
structure

Enormous Order-of-magnitude cost
reduction

Battery packs ≈$80/kWh in exchange-priced con-
stituents against ≈$600/kWh indus-
try pricing

Enormous ≈30% gross margins; the port-
folio’s best business

Data centres Racks and turbines are commodity;
the binding cost was queue time, not
materials

Large, but insti-
tutional

122-day buildout, at a cost
booked elsewhere

Tunnelling Materials are minor, but the balance
is geology, permitting, and labour-
time — constraint, not markup

Limited Underperformed against
announcements

Advanced-node
fabrication

Raw silicon is nearly free. The cost
is yield learning, process knowledge,
and lithography equipment

Near zero Unresolved — see §7
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Table 3. The elemental teardown as a k-diagnostic. The ratio of institutional overlay to physical floor estimates how much error
cost can be engineered away — before entry, from public price data.

Two properties make this the most portable idea in the paper. It is ex ante: it requires a
materials price list and an invoice, not an outcome. And it is cheap: any operator can run it on their
three largest cost lines in an afternoon, which is why its near-universal neglect is more interesting
than its occasional application.

THE DINNER TABLE

Before deciding to move fast, work out what the thing is actually made of. Price the metal,
the energy, the plastic. Then look at what you are paying. If you are paying seven times
the materials, most of that gap is somebody else’s business model and you can go get it.
If you are paying roughly what the materials cost, there is nothing to go get, and moving
fast will only help you arrive at the same wall sooner. That is a Tuesday afternoon with a
spreadsheet, and almost nobody does it.

error cost k — what a wrong move costs relative to what a right one gains
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Figure 1. The accuracy threshold as a function of error cost. Because q∗ = k/(1 + k) rises steeply and then flattens, the largest
reductions in required accuracy come from the first reductions in k — and they are available to anyone willing to pay for them in

engineering rather than in analysis.

THE DINNER TABLE

Old aerospace had to be right the first time, because being wrong cost a program. So they
spent ten years being sure, and moved like a glacier — not because they were slow thinkers,
but because the arithmetic gave them no choice. He spent the money somewhere else: on
making a rocket cheap enough that losing one is a Tuesday. Once losing one is a Tuesday,
you don’t have to be sure anymore. You can be roughly right and find the rest out by flying.
He didn’t out-think them. He changed the price of being wrong, and the price of being
wrong is what sets how right you have to be.
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SO WHAT

When you are stuck requiring certainty before you can move, the instinct is to buy more
certainty — more analysis, more study, more review. That is the expensive direction and
often the impossible one. The cheap direction is to attack k: make the failing unit smaller,
the commitment stageable, the exit cheaper, the article itself less costly to lose. Every unit
of k you remove lowers the accuracy you are required to have, and unlike accuracy, k is a
design variable you control.

5 The Iteration-Cost Spectrum

A thesis that only explains successes is a compliment. The low-k thesis makes a prediction
that can fail: outcomes should track the cost of a failed attempt, not the ambition of the
goal. Where failure is cheap and repeatable, the method should work; where each attempt is
expensive, bespoke, or unrepeatable, the same method applied by the same person should visibly
underperform.

Both governing variables are observable before the outcome. Cost of iteration and fungibility
of the committed asset are properties of the domain, readable on day one. With eleven ventures
spanning four orders of magnitude in iteration cost, this is a real test rather than a narrative.
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Venture Cost of one failed at-
tempt

Asset fungi-
bility

Predicted Observed, on declared objective

Tesla Energy Very low — a Mega-
pack is a unit, not a
program

High Win 46.7 GWh in 2025, up 49%;
$12.8B revenue; ≈30% gross mar-
gin against ≈17–19% automo-
tive. Then see §6

SpaceX Low by construction,
after heavy invest-
ment to make it so

Moderate Win Cost per kg to orbit down more
than an order of magnitude;
cadence unmatched; Starship
incomplete

Colossus Low — racks and
turbines are modu-
lar and re-pointable

Very high Win 100K GPUs in 122 days against
a 24-month norm; pivoted to
merchant compute when the in-
house model underperformed

Optimus Low in prototype,
moderate in tooling

Moderate Direction
yes, rate no

>1,000 units on the Fremont
floor by Jan 2026; V3 line in-
stalled; targets of 1M/yr capacity
against realistic output in the low
thousands

Tesla (vehi-
cles)

Low in software,
high in tooling

Low once a
line is built

Mixed Master-plan direction achieved;
volume met years late; software
dates missed persistently

xAI / Grok Moderate — a train-
ing run is expensive
but repeatable

High Mixed Compute position built; model
standing trails badly (≈117M vs
≈1B monthly users); $2.5B oper-
ating loss in Q1 2026

Neuralink High — surgical tri-
als are slow, reg-
ulated, irreversible
per subject

Very low Slow Early human implants reported;
long-horizon objective not
scorable on current evidence

Boring Co. High — bespoke; ge-
ology does not re-
peat

Very low Underperform Cost-per-mile objective not
demonstrated at scale; deploy-
ment far below announcements

Twitter / X None — a single
unrepeatable trans-
action

Apparently
very low

Fail Method prediction correct; the
reversibility estimate was
wrong — §8.1

Terafab Highest in the
portfolio — yield
learning is slow
and a node is not
re-pointable

Lowest Should be-
have unlike
all the oth-
ers

Unresolved. See §7

DOGE None — one institu-
tional attempt inside
a short political win-
dow

Asymmetric
(§8.3)

Fail Objective moved during execu-
tion; no closing evaluation pro-
duced

Table 4. The iteration-cost spectrum. “Predicted” follows from the two middle columns alone, both observable in advance of any
outcome.
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cost of one failed attempt, and irreversibility of the committed asset −→

Figure 2. Ventures arrayed by the two ex-ante variables. Placement uses domain properties observable at the outset, not outcomes.
The prediction is that performance degrades left to right, independent of how ambitious or well-resourced the venture is.

The direction of the result holds across ten of the eleven resolved and partially-resolved cases.
The eleventh, Twitter, was correct about the method and wrong about the reversibility parameter,
in a way that produced the paper’s most useful correction (§8.1).

This is not strong evidence. Eleven ventures sharing a principal, a capital base, and a reputation
are not independent draws, and the scoring of “observed” involves judgment even under declared
objectives. But the ordering was available in advance from domain properties rather than from
personality, it makes a claim about ventures that have not yet resolved, and it could have been
contradicted. That is the minimum bar the companion paper set.

THE DINNER TABLE

Line his companies up by one number — what it costs him when a single attempt fails —
and the whole record sorts itself out. Batteries: a failed one is a unit. Rockets: he spent a
decade making a failed one affordable. Data centres: the machine can be rented to somebody
else. Those are the wins. Tunnels, brain surgery, buying a company outright, reforming a
government: no cheap second try exists. Those are where it went badly. Same man, same
method, same energy. The only thing that changed was the price of a mistake.

6 Low k Is Symmetric — The Corollary Nobody States

Tesla Energy is the portfolio’s least-discussed success and its most instructive one, because it
demonstrates both halves of the mechanism inside a single business line.

The first half is the expected one. Stationary storage sits at the far left of Figure 2: a Megapack
is a manufactured unit, not a program; a failed design iterates into the next production run;
deployment is modular and geographically distributed. Low k throughout. The framework
predicts a win, and the result was emphatic — 46.7 GWh deployed in 2025, up 49 percent year
over year, approximately $12.8 billion in revenue, and gross margins near 30 percent against
roughly 17 to 19 percent in the automotive business that receives all the attention.

The second half arrived in 2026. First-quarter deployments fell to 8.8 GWh, down 38 percent
sequentially and 15 percent against the prior year, with divisional revenue down 12 percent year
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over year and management guiding explicitly to margin compression from “increased low-cost
competition, impacts to market from policy uncertainty and the cost of tariffs.” Competitors were
reported growing faster from smaller bases.

The corollary. k is a property of the domain, not of the agent. If a failed attempt is cheap for you, it is cheap for
every competent entrant in the same domain. Low-k domains therefore commoditize: the same property that
lets a fast operator arrive first lets everyone else iterate toward parity. High-k domains are slow and punishing
to enter — and defensible once entered, for exactly the reason they were slow.
Low k buys you speed of arrival. It does not buy you durability of position. These are different goods and the
framework, as originally written, conflated them.

This corollary resolves something otherwise puzzling about the portfolio, and it is the single
most useful thing in this paper.

An operator whose entire method is cheap iteration should, on the naive reading, avoid high-k
domains permanently. Instead the trajectory runs the other way: from vehicles and batteries
and modular data centres — all low k — toward captive semiconductor fabrication, which is the
highest-k manufacturing activity in the industrial economy.

That is not a departure from the method. It is what the method implies once its own corollary
is taken seriously. If low-k positions erode, then at some point an operator who wants a durable
position has to buy into a domain where erosion is slow — and pay the entry price in exactly the
currency the method was built to avoid.

SO WHAT

Before you celebrate a business whose iteration is cheap, ask who else can iterate that
cheaply. Speed of arrival and durability of position are different goods purchased with
different currencies, and the property that delivers the first actively undermines the second.
A moat, in these terms, is simply a domain where being wrong is expensive for everyone —
including you. That is why moats are uncomfortable to build and why the operators best at
moving fast are often worst at building them.

7 Terafab: The Forward Test

Every claim in this paper so far is retrospective, which is the condition the companion paper
warned about. Terafab fixes that, because it has not resolved.

7.1 What was declared

On 21 March 2026, at the disused Seaholm Power Plant in Austin, Musk announced Terafab
as a joint venture of Tesla, SpaceX, and xAI — the three entities consolidated under a common
umbrella following the February 2026 merger — described as “the most epic chip-building
exercise in history by far.” The declared figures: roughly $20–25 billion in capital; 100,000 wafer
starts per month; output stated variously at 100 to 200 billion chips annually and one terawatt
of compute per year, against a global AI-silicon industry then producing on the order of twenty
gigawatts. Three product lines: AI5 and AI6 inference processors for vehicles and Optimus, and a
radiation-hardened D3 part for orbital compute, with roughly eighty percent of output stated as
destined for space-based systems.
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The structural logic is coherent and worth stating fairly: Tesla supplies vehicle and robotics
inference demand, xAI supplies training and inference demand, SpaceX supplies the orbital
demand signal, and together they constitute a captive customer base that no single entity could
justify alone.

7.2 Why the framework says this one is different

Semiconductor fabrication at an advanced node is the canonical high-k, low-ρ, long-transit domain,
and it is high-k in a way that cannot be engineered away.

Yield learning is slow and cannot be parallelized by building more of the failing article — the
failing article is the process. A node transition is a multi-year commitment whose capital cannot
be re-pointed at a different purpose; unlike a GPU cluster, a 2-nanometre line has one use. And
the transit is long enough that the environment can change underneath it: the companion paper’s
persistence margin, applied to a domain where transit is measured in years and the AI hardware
landscape has been reorganizing itself in quarters.

The record already carries the warning. Tesla’s own chip roadmap has slipped repeatedly
against dated public statements: AI5 promised in vehicles in the second half of 2025 (June 2024),
design “finished” (July 2025), volume production pushed to mid-2027 (November 2025), design
“almost done” (January 2026), taped out (April 2026) — roughly two years behind the original
commitment, with the Cybercab consequently launching on the prior-generation part. AI6 slipped
approximately six months on a foundry partner’s 2-nanometre yield difficulties. These are the
ordinary frictions of the domain, and they are precisely the frictions the low-k method exists to
avoid and cannot.

7.3 Two independent diagnostics, one answer

The strongest reason to take the Terafab prediction seriously is that it does not rest on a single
argument. Two diagnostics, built on different data and reasoning by different routes, converge on
it.

The iteration-cost analysis (§5) places advanced-node fabrication at the far right of the
spectrum: yield learning cannot be parallelized by building more of the failing article, because
the failing article is the process; a node commitment cannot be re-pointed; and the transit is long
enough that the environment can turn underneath it.

The elemental teardown (§4.4) reaches the same place from the opposite direction. Decompose
an advanced-node wafer and the physical floor is almost the entire price. Raw silicon is nearly
free; what costs money is accumulated process knowledge, lithography equipment sold by a
single supplier, and yield learned slowly and unrepeatably. There is no institutional overlay to
attack. The teardown that returned an order of magnitude on battery packs returns essentially
nothing here, and it returns nothing before entry, from public price data.

That convergence is what elevates this from an opinion about a hard project to a prediction
with two independent supports. Either diagnostic alone could be a misreading. Both agreeing,
from separate evidence, is the condition under which a forecast is worth staking a paper on.

7.4 The adaptation is already visible, and it is the predicted one

In April 2026, Intel joined the project as fabrication and packaging partner. Coverage split
predictably: critics read it as confirmation that Tesla was never going to build a fab and that the
announcement was a capacity agreement dressed as a moonshot; supporters read it as pragmatic
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partnering with a foundry that has the process technology and needs an anchor customer.
The framework describes the same action without needing to choose between those readings.

Bringing in a partner who already possesses the process capability is k-reduction by partnership
— outsourcing the single highest-k component of the undertaking to a party for whom it is not
novel. It is the identical move as making a rocket cheap to lose, executed in the only currency
available in a domain where the failing article cannot be made cheap.

The forward prediction, stated so it can fail. If the low-k thesis is correct, Terafab should display a pattern
unlike every other venture in Table 4: schedule slippage that does not compress with effort; capability delivered
substantially through partners rather than in-house; announced output figures revised downward by a large
multiple rather than achieved late; and — critically — no rapid recovery of the sort seen at Starship after IFT-8 or
at Colossus after the Grok shortfall, because the recovery mechanism in those cases was cheap iteration and it is
not available here.
If instead Terafab reaches volume production at an advanced node on anything close to the stated schedule and
output, through predominantly in-house capability, this paper’s central thesis is wrong on both of its supports
at once — the iteration-cost account and the teardown account — and the explanatory variable is something
other than the cost of being wrong.
Falsification conditions are checkable against public reporting through 2028.

THE DINNER TABLE

Everything he is good at depends on being able to try again cheaply. A chip factory is the
one place in the industrial world where that is flatly impossible — you cannot learn yield
by building a hundred fabs. So this is the honest test. If the fab works on schedule, the
story about him is wrong and it was always something else — genius, or will, or luck. If it
slips for years and gets rescued by a partner who already knew how, then the story holds,
and the story was never about him being extraordinary. It was about him being unusually
clear-eyed about what a mistake costs.

8 Where the Framework Breaks

Four failures, in ascending order of how much they matter.

8.1 Reversibility is about fungibility, not about size

The first correction is the one Colossus supplied and it is the simplest. The framework invites an
intuition that large capital commitments are irreversible, and the intuition is wrong. An $18 billion
GPU cluster has high reversibility because GPUs are fungible and tenants are substitutable; a $20
billion fab has almost none, because a process node has one use. Reversibility tracks what you
bought, not what you paid. Assess ρ against the fungibility of the asset and the substitutability
of the counterparty, and ignore the size of the cheque entirely — it carries no information about ρ
and reliably misleads.

8.2 Reversibility is also partly manufacturable

This is the finding that required revising the analysis, and it is uncomfortable.
The framework treats ρ — the fraction of a commitment recoverable — as a property of the

asset and the market. On that reading, a 44 billion dollar all-cash-and-debt take-private of a
company with deteriorating advertising revenue has ρ near zero. There is no counterparty, no
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staged exit, no option to unwind. That was the assessment, and it was wrong.
What actually happened is a sequence. In March 2025, xAI — another entity under the same

principal — acquired X in an all-stock transaction valuing X at 33 billion dollars in equity, or 45
billion including approximately 12 billion in assumed debt. In February 2026, SpaceX absorbed
xAI in an all-stock merger reported at a combined valuation of roughly 1.25 trillion dollars. In
June 2026, SpaceX conducted an initial public offering.

An illiquid, impaired, privately held position was thereby converted into stock in a publicly
traded entity, in two steps, without a third-party buyer ever being required. ρ was not a fixed
property of the asset. It was partly a property of the owner’s structural position — specifically,
of controlling enough entities to build the counterparty.

Two qualifications are essential and neither is optional. First, a valuation set in a transaction
where the same principal stands on both sides is not an independent price signal; observers noted
that the 45 billion dollar figure sat one billion above the original take-private price, and that a
major institutional holder had marked its position down substantially in the interim. Whether
the sequence created value or relabelled it is contested, and this paper does not adjudicate it.
Second, and more importantly for anyone reading this operationally: almost nobody has this
option. Manufactured reversibility requires controlling multiple entities of comparable scale. For
a single-entity operator, ρ is exactly what the framework says it is.

The framework’s correction is therefore narrow but real: ρ should be assessed against the
agent’s full structural position, not the asset alone, and the assessment should note when a
recovery price was set by a related party.

8.3 Founder intensity as a temporary α multiplier

The framework treats correction rate as an organizational property: contract length, modularity,
liquidity, degrees of freedom in the balance sheet. The 2018 Model 3 production ramp does not fit
that description. What is reported — and what he describes himself — is a period of personal
presence on the production line substituting for organizational capacity that did not yet exist.

That is a real mechanism and the model does not contain it. A founder can raise α temporarily
by absorbing coordination load personally, at a cost the balance sheet never records.

Three properties bound it. It is temporary — it degrades with duration rather than compound-
ing. It is not transferable — the capacity leaves when the person does. And it is not plannable: an
operating plan that depends on it has no failure mode short of the founder’s collapse. The honest
framework treatment is to name it as a description of what sometimes happens and to exclude it
explicitly from any forward plan.

8.4 Short-coherence environments with asymmetric reversibility

The DOGE case is the framework’s cleanest structural failure, and it can be analyzed without
taking any political position — which is what makes it worth including.

The facts on which competing accounts agree: the organization was created in January 2025
with a stated savings target of two trillion dollars, subsequently revised to one trillion and
then to 150 billion for fiscal 2026; Musk departed in late May 2025, roughly four months in;
the organization was reported effectively dissolved by November 2025, eight months before its
charter expired; it claimed approximately 215 billion in savings, a figure independent analysts
disputed; federal payroll fell roughly nine percent over 2025, from about 3.015 million to about
2.744 million; federal outlays over the same period rose from roughly 7.135 to 7.558 trillion dollars;
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more than 104,000 federal positions were advertised in the first five months of 2026, with some
agencies reinstating staff; and at the end, no closing evaluation was produced.

Accounts of what those figures mean differ sharply and predictably along political lines, and
this paper takes no side. What the framework says, without needing one:

The persistence margin failed on timescale. Institutional change has a transit measured in
years. The coherence time of a political arrangement — an administration’s attention, a working
relationship, a news cycle — is far shorter. When Tc < ttransit, the effort arrives, if it arrives, into a
regime that no longer holds the conditions it was designed for.

And reversibility ran the wrong way on both sides. This is the sharp part. For the target
system, ρ was high: positions were re-advertised, staff reinstated, structures reabsorbed. For the
agent, ρ was near zero: political capital, once spent, does not return. High reversibility for what
you are changing and zero reversibility for what you are spending is the worst combination the
framework can describe, and it predicts exactly what the record shows — effects that decayed
and costs that did not.

The framework as written treats ρ as one number. It needs two: reversibility of the change,
and reversibility of the stake.

8.5 An objective that moves cannot be scored

The deepest break, and it closes the loop back to §2.
DOGE’s stated target moved from two trillion to one trillion to 150 billion during execution,

and the claimed result was 215 billion by a methodology that independent analysts disputed.
Then, at a June 2026 congressional hearing, the responsible official stated plainly that no closing
report would be produced.

Set aside entirely whether the effort was worthwhile — reasonable people hold opposite views
and the evidence supports argument in both directions. The framework observation is narrower
and harder to escape: a venture whose objective moved during execution, and which produced
no closing evaluation, cannot be scored by anyone, in either direction. Its supporters cannot
demonstrate success and its critics cannot demonstrate failure, because the standard against
which either claim would be tested was never fixed and the accounting was never closed.

That is not a political judgment. It is the same defect the companion paper identified in the
word “adaptable,” arriving at the scale of a federal initiative: a claim constructed so that no
observation can contradict it.

THE DINNER TABLE

If you tell people you’ll save two trillion, then say one trillion, then say a hundred and fifty
billion, then announce you saved two hundred and fifteen billion — and then decline to
publish the workings — nobody can ever tell you that you failed. That sounds like winning.
It isn’t. It means the effort produced no evidence, so the next person attempting it learns
nothing, and the argument just restarts from opinion. The number that would have been
worth having was never the savings. It was the honest accounting of what the attempt
actually cost and returned, and that is the one thing nobody can now produce.

9 What No Framework Settles

One limit remains and it is not repairable by better modelling.
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The strategy described here — low k, high α, near-zero τc, adequate reserve, many attempts —
produces survivors even when causal fidelity is only moderate. That is the multiplicative-accumulation
mechanism the companion paper cited: under compounding returns and repeated draws, the
extreme tail of outcomes is populated substantially by favourable sequences rather than by
superior traits.

Both companies passed the reserve gate by very thin margins. The 2008 sequence, in which
a fourth consecutive launch failure would have ended SpaceX and a financing round closed at
the edge of Tesla’s runway, is the clearest case: R > Ctransit held, but not by much. Pass that gate
repeatedly and you become a case study. Fail it once and you are not discussed at all — and the
people who ran an identical playbook and lost that draw appear in no dataset, write no memoirs,
and are cited by no one.

We observe one run. The framework explains the strategy and cannot adjudicate the fidelity,
because the counterfactual population is unobservable by construction. Anyone claiming to know
which one this was — extraordinary judgment or an adequate method with a favourable sequence
— is reading the outcome backward, in either direction.

It is worth noting that the reserve constraint has now structurally changed. A company that
twice came within weeks of insolvency is now publicly traded at a valuation in the trillions. The
discipline that scarcity imposed is gone. The framework has no prediction about what replaces it,
and that is an honest gap rather than a forecast.

10 So What

SO WHAT

The transferable part of this record is not vision, work ethic, or adaptability. It is that he
lowered the bar instead of trying to clear it.
1. Declare the objective before you start, or you have no audit. Write down what the
venture is for, dated, specific enough that someone else could score you against it. Musk
did this well for most ventures and it is why they can be evaluated at all. Where it was not
done — or where the target moved during execution — the effort produced no evidence for
anyone, which is a worse outcome than a documented failure.
2. Run the elemental teardown before you decide the method applies. Take your three
largest cost lines, price their physical constituents at commodity rates, and compute the
ratio to what you pay. A ratio near one means the cost is real and no amount of speed
will move it. A ratio of five or ten means you have found manufacturable error cost, and
the fast-iteration playbook is worth importing. This is an afternoon with a spreadsheet, it
requires no outcome data, and it is the single most portable procedure in either paper.
3. Attack the cost of being wrong before you attack your accuracy. q∗ = k/(1 + k). Buying
certainty is slow, expensive, and often impossible; lowering k is a design decision available
immediately. Stage the commitment, shrink the failing unit, keep the exit cheap — and
where the failing unit is a physical article, spend the engineering to make it cheap to lose.
That last one is where the real leverage sits and it is almost never funded, because it shows
no return on any single trial.
4. Separate the direction forecast from the rate forecast, and never bet the enterprise
on the rate. In most transitions the direction is knowable years ahead and the rate is not
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knowable at all. He was right on direction and wrong on rate by roughly eight years,
repeatedly, and survived because nothing existential was staked on the dates.
5. Check that your method matches the domain’s iteration cost. The same operating style
produced an order-of-magnitude cost reduction in launch, thirty-percent margins in station-
ary storage, and a hundred-thousand-GPU cluster in 122 days — and underperformance
in tunnelling, slow going in neural implants, and a chip roadmap two years behind its
own dates. Nothing about the operator changed across those eleven cases. The cost of a
failed attempt did. Before importing anyone’s method, ask what a failed attempt costs in
your domain — and if the answer is “everything,” the fast-iteration playbook is not merely
unhelpful, it is the wrong instrument.
6. Do not confuse speed of arrival with durability of position. Low k is symmetric: if failure
is cheap for you it is cheap for every competent entrant, so low-k domains commoditize.
Tesla Energy grew forty-nine percent at thirty-percent margins and then met low-cost
competition and a thirty-eight percent sequential decline within a year. If you want a
position that lasts, you eventually have to buy into a domain where being wrong is expensive
— and pay in the currency your method was built to avoid. That is what a moat actually is,
and it is why the operators best at moving fast are usually worst at building them.
7. Judge reversibility by fungibility, not by size. An eighteen-billion-dollar cluster of
commodity chips can be re-pointed at a different customer in a quarter. A twenty-billion-
dollar process node cannot be re-pointed at all. The cheque tells you nothing about ρ and
reliably misleads.
8. Where a faithful simulator exists, buy fidelity with it — and check its support first.
Simulation converts causal accuracy from a four-quarter measurement into a same-day one,
but only for failures it represents. Audit it honestly: what fraction of your realized failures
over two years were of a type the simulator models? If most were not, it is selling confidence
rather than fidelity, and confidence outside a model’s support is the precise condition under
which moving faster destroys more.
9. Score reversibility twice: for the change and for the stake. High reversibility for what
you are changing and low reversibility for what you are spending is the worst configuration
available, and it is the standard shape of political and institutional initiatives. If your effects
can be undone and your stake cannot, you are in the one quadrant where energy reliably
converts to nothing.
And the caution that applies to the reader more than to the subject. His ventures were
correlated — one principal, one reputation, one capital base, effective n near one. He did
not survive that through diversification. He survived it by keeping per-decision k low and
reserve adequate, and by being lucky at least twice at the reserve gate. For anyone running
several correlated things at once, that is the applicable lesson, and it is a different instruction
from “spread out.”

The hundred-year test. Will someone look at this in a hundred years and say it was the right thing to do? The
framework’s own answer is uncomfortable and worth stating. The ventures that will still be legible in a century
are the ones that declared what they were for and left an auditable record against it: cost per kilogram to orbit,
vehicles delivered, flights flown, trials completed. The ones that will not be legible are the ones whose objectives
moved and whose accounts were never closed — not because they achieved nothing, but because nothing they
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achieved can now be demonstrated. A successor cannot inherit a claim that was never scorable. They can only
inherit the argument about it.

Appendix — Changes in the Second Edition

This edition adds two mechanisms the first edition omitted and strengthens one prediction.
Simulation as fidelity purchase (§3.2–3.3). The companion paper treats causal fidelity as obtainable only

through a scored forecast log over quarters. That is true for judgment about social and institutional systems
and false wherever a faithful simulator exists. The addition states the exception, and states its boundary: a
simulator buys fidelity only within its own support, and outside that support it sells confidence instead —
which explains why one organization’s simulation-gated deployment performs as described in battery
management and did not prevent an eight-year slip in autonomy.

The elemental teardown as a k-diagnostic (§4.4). The first edition argued that error cost is manufactured
without saying how an operator determines how much of theirs is manufacturable. The teardown supplies
that procedure, and it is ex ante and cheap. Table 3 applies it across five domains.

Convergent support for the Terafab prediction (§7.3). The teardown reaches the same conclusion about
advanced-node fabrication as the iteration-cost analysis, by a wholly different route: there is no institutional
overlay to attack, because the price is the physics and the process learning. Two independent diagnostics
agreeing is the condition under which the forward prediction was worth stating.

Constraint relocation rescored (§4.3). Speed obtained by routing around a binding constraint is now
recorded as a loan against the persistence margin rather than as a gain, with the permitting horizon named.

One account that circulated during drafting — a fleet-wide battery software change validated and
deployed within roughly an hour — could not be verified and is flagged as unconfirmed at the point of
use. No argument in this paper depends on it.

References and Sources

Carmichael, G. S. (2026). Adaptability Is Not a Virtue. It Is a Set of Margins. Quantum Reserve Press,
CryptoSoWhat Structural Series, Second Edition, July 2026.

Ashby, W. R. (1956). An Introduction to Cybernetics. Chapman & Hall.

Conant, R. C., & Ashby, W. R. (1970). Every good regulator of a system must be a model of that system.
International Journal of Systems Science, 1(2), 89–97.

Pluchino, A., Biondo, A. E., & Rapisarda, A. (2018). Talent versus luck: The role of randomness in success
and failure. Advances in Complex Systems, 21(3–4).

Dated public sources for factual claims

Starship. Flight-test log IFT-1 (Apr 2023) through Flight 13 (24 Jul 2026); Flight 13 outcome and heat-shield
performance reported 24–27 Jul 2026. Orbital propellant transfer targeted, not yet completed.

Tesla autonomy. Dated statements: full autonomy 2018; one million robotaxis 2020; unsupervised FSD Jun
2025; ten-billion-mile requirement Jan 2026; Q1 2026 call restating consumer unsupervised FSD as Q4
2026 “at the earliest.” Semi unveiled Nov 2017, production promised 2019.

Robotaxi. Q2 2026 call, 22 Jul 2026: >380,000 unsupervised miles, six cities, two states; miles growing
>10% weekly; FSD v15 in early deployment. Feb 2026 status: ≈42 vehicles in Austin, availability below
20%.

Tesla Energy. FY2025: 46.7 GWh deployed, up 49% YoY; revenue ≈$12.8B, up 26.6%; Q4 gross margin
29.8%, Q3 2025 31.4% against 17% automotive. Q4 2025: 14.2 GWh. Q1 2026: 8.8 GWh, down 38%
sequentially and 15% YoY; divisional revenue $2.408B, down 12% YoY. Management guidance of margin
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compression from low-cost competition, policy uncertainty, and tariffs. Megapack 3 and 20 MWh
Megablock from Houston/Brookshire; Powerwall at Nevada, ≈6 GWh/yr.

Optimus. >1,000 Gen 3 units reported on the Fremont production floor, Jan 2026. Model S/X lines
decommissioned May 2026; first-generation Optimus lines installed, V3 reveal and production targeted
summer 2026. Fremont line design capacity 1M units/yr; Texas target 10M/yr. Independent estimates
of realistic 2026 output in the low thousands. Estimated build cost $50–100K per unit against a stated
$20–30K target. Prior targets: 2023, then 2025, then late 2027 for consumer units.

xAI and Colossus. Colossus 1: 100,000 GPUs in 122 days against a stated ≈24-month norm; 200,000 in a
further 92 days. Jan 2026: third Memphis-area building, ≈2 GW, ≈555,000 GPUs, ≈$18B; stated target
1M GPUs. On-site gas generation via rental turbine fleet (Solaris Energy Infrastructure JV); sustained
environmental and permitting challenge from SELC and local groups; turbine permits expiring 2027;
water and emissions questions open. Grok ≈117M monthly users (Mar 2026 filing) against ≈1B for the
leading competitor. Musk, Mar 2026: xAI “was not built right first time around, so is being rebuilt from
the foundations up.” Q1 2026 operating loss ≈$2.5B. Anthropic agreed May 2026 to rent all Colossus 1
capacity; Google agreed June 2026, with a 30 Sep 2026 delivery gate on ≈110,000 GPUs.

Terafab. Announced 21 Mar 2026, Seaholm Power Plant, Austin; JV of Tesla, SpaceX, xAI. Stated: $20–25B
capital; 100,000 wafer starts/month; 100–200B chips annually; one terawatt of compute per year against
≈20 GW industry output; AI5/AI6 inference and D3 radiation-hardened orbital parts; ≈80% of output
stated for space-based systems. Intel joined as fabrication and packaging partner, Apr 2026. AI5
chronology: “in vehicles H2 2025” (Jun 2024); design “finished” (Jul 2025); volume pushed to mid-2027
(Nov 2025); “almost done” (Jan 2026); taped out (Apr 2026). AI6 slipped ≈6 months on foundry 2nm
yield. Cybercab launching on prior-generation AI4.

X ownership sequence. xAI acquired X 28 Mar 2025, all-stock, X at $33B equity / $45B with ≈$12B
debt, xAI at $80B. SpaceX–xAI merger Feb 2026, combined ≈$1.25T. SpaceX IPO June 2026. Original
take-private Oct 2022, $44B. Analysts noted the $45B figure sat $1B above the take-private price and
that a major institutional holder had marked down substantially in the interim.

DOGE. Created 20 Jan 2025, 18-month charter expiring 4 Jul 2026. Target $2T, revised $1T, then $150B
FY2026. Musk departed late May 2025. Reported effectively dissolved by Nov 2025. Claimed savings
≈$215B, disputed by independent analysts. Federal payroll ≈3.015M (Jan 2025) to ≈2.744M (Nov 2025).
Outlays ≈$7.135T to ≈$7.558T over the same period; Cato Institute found no discernible effect on
the spending trajectory. >104,000 federal positions advertised in the first five months of 2026. OMB
Director Vought, House Appropriations, 30 Jun 2026: no closing report planned.

SpaceX financials. Reported 2025 revenue ≈$16B.

Note on sourcing. Where figures are contested, both the claimed figure and the nature of the dispute are stated. Where a
valuation was set with the same principal on both sides, that is stated at the point of use. Readers reaching different
conclusions from the same figures are reaching a different judgment, not a different fact set.

Quantum Reserve Press • CryptoSoWhat Structural Series • First Edition, July 2026. Prepared by Dr. Gregory S. Carmichael,
DBA. Companion to Adaptability Is Not a Virtue. It Is a Set of Margins.
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