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Abstract

A breakthrough can create a result while leaving its owner unable to reproduce, renew, or
extend the capability that produced it. We study a different unit of value: a customer-owned
mission institution whose methods, evidence, skills, and operating memory can survive
changes in models and suppliers without inheriting stale proof or unauthorized powers. We
formalize renewal-adjusted Alpha: comparative mission advantage over a complete horizon,
including construction, unsuccessful search, operation, maintenance, migration, requalifica-
tion, and residual obligations. The Alpha—Gym-Specialist ASI-SUCCESSOR () progression
becomes a set of distinct discovery, development, evidence, and authority transitions, not an
automatic promotion ladder. An exact authored cash-constrained model exhibits a reversal:
a portable capability with lower local operating contribution produces 230 units of horizon
cash surplus versus 200 for repeated reconstruction. An independently implemented reach-
ability oracle agrees on 324 optimization comparisons across 162 supplied environments.
Only 19 environments favor the additional portability option; 143 tie, and forced retention is
often infeasible or inferior. A conventional planner with the same choices ties the result. We
derive the crossover condition, specify context-bound renewal and export invariants, and
connect sustainable surplus to physical expansion through separately auditable investment
and qualification contracts. The contribution is a testable theory of institutional continuity
and a reproducible witness of when it matters, not evidence of autonomous discovery, real
demand, general AS], or a forecast of stellar-scale industrialization.

[ The paper in one sentence |

Build advantages worth proving; preserve the machinery that makes them renewable;
spend only resources actually available; and make every transition into greater productive
capacity earn its own evidence.

Reader’s map

Sections 1-3 explain the institution and its four public stages. Sections 4-6 define the evidence
boundary, economic objective, and exact results. Sections 7-9 develop renewal, inventive
succession, and physical expansion. Sections 10-12 give an actionable industrial research pro-
gramme, limitations, and the conclusion. The appendices provide proofs, a complete numerical
specification, an evidence ledger, and reproduction instructions.
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1 From a successful answer to an enduring institution

The economically important question is not only whether an intelligence can produce an ex-
cellent result. It is whether an owner can reliably obtain further valuable results after the
underlying model, operating environment, commercial relationship, or mission requirement
changes. A system that wins once but cannot be renewed may be less useful than a slightly
weaker system that can preserve, adapt, and re-establish what made its work valuable.

This paper develops SUCCESSOR () as a proposed institution of mission intelligence. The
institution is not a particular model. It is the maintained arrangement through which legitimate
knowledge, executable methods, evaluation, and bounded authority serve an enduring purpose.
Models are replaceable contributors. They are not the institution’s identity, its accumulated
evidence, or its right to act.

The founding distinction comes from Transformational Intelligence: the authorized purpose,
the current formulation of a problem, and the instrument used to evaluate a result are different
objects [4]. A method can change without changing the purpose. A new evaluator requires
separate justification. A better-looking score cannot authorize the builder to redefine success.
Here we apply that distinction across time: the institution should preserve what remains useful
without preserving every assumption, dependency, or permission of the system that originally
produced it.

( The continuity principle ]

Continuity is not the refusal to change. It is the ability to change components without
losing the mission, legitimate knowledge, or accountability for what has been done.

1.1 What this paper adds

The earlier FLYWHEEL Q) studies how production and verification change feasible economic
interactions, including the cash timing that finances subsequent work [1]. SUPER ALPHA
connects viable productive arrangements to value capture and successive capability construction
[3]. The present paper addresses a different bottleneck: what survives replacement, and when paying
to preserve it is worthwhile.

We make four concrete additions. First, renewal-adjusted Alpha evaluates an advantage over
the lifecycle in which it must remain usable, rather than at one model release. Second, a context-
bound succession contract separates portable knowledge from current evidence and authority.
Third, an exact finite study identifies when a portability investment beats repeated rebuilding,
when it does not, and why a competent ordinary planner can reproduce the result. Fourth, a
physical-expansion contract makes the conversion of cash and knowledge into commissioned
capacity inspectable rather than automatic.

These are a framework, conditional mathematical results, and newly executed software evidence.
The full institutional architecture and industrial programme remain proposed. The public
conceptual vocabulary has been synthesized from the author’s programme materials; the
private working conversations and supplied visual source files are not redistributed. Earlier
public papers provide the stable citable foundation. This is a research edition, not a claim of
independent peer review.
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1.2 The opportunity is more than continuity software

The consequential target is the construction of productive capabilities that organizations cannot
currently sustain economically. A laboratory might discover a useful process but repeatedly lose
the ability to qualify it after instruments change. An industrial operator might possess excellent
models but no portable, testable representation of operating conditions. A group of specialists
might solve individual tasks yet fail at the interfaces required for a complete customer outcome.

The institution should therefore search over representations, experimental instruments, inter-
faces, production sequences, commercial commitments, and coordination arrangements. It may
discover that the best move is a conventional method, a smaller system, or no investment. An
institution exists to make valuable work possible, not to make itself indispensable.

The long-horizon ambition is correspondingly larger than retaining a chat history. It is to turn
successful intelligence into accumulated scientific and productive means, and to use genuinely
earned resources to build what the next consequential objective requires. Every step must
preserve the difference between a plausible opportunity and a commissioned capability.

2 The architecture of ownership

Represent a mission institution at time ¢ by
It - (],M,Kt, Xt/ Ht/ Et/ At/ Lt)/ (1)

where ] is its persistent identity, M the owner-authorized mission charter, K; retained knowl-
edge, X; executable methods and instruments, H; operating history, E; current scoped evidence,
Ay active authority, and L; resources and obligations. A model-provider configuration is a
replaceable dependency of X;, not the definition of J.

The distinction between K; and E; is essential. The knowledge that a method once passed an
evaluation may remain true. The claim that it is qualified now, for another environment and
mission, may be false. Likewise, knowing how to perform an action does not grant permission
to perform it.

2.1 Ownership must have an operational test

Customer ownership is a proposed product requirement, not a legal conclusion established
by this manuscript. Its technical acceptance test has four parts: the customer can export the
authorized institutional assets; restore them in a separately controlled environment; replace a
model or supplier; and recover the relevant bounded behavior under fresh evaluation. Rights to
data, software, model weights, and external services must be established separately. Calling a
bundle portable does not make a proprietary dependency portable.

The exported assets should include versioned methods, supported input and output contracts,
scoped evidence history, provenance, failure conditions, routing procedures, and the real cost of
maintaining the bundle. Credentials and active grants are not portable knowledge. A receiving
installation begins with no inherited operating authority.

An owner may decide not to preserve an asset whose maintenance exceeds its future value.
The institution must support retirement as well as accumulation. Compact, decision-relevant
knowledge can be preferable to a larger archive that is expensive, stale, or impossible to re-
trieve reliably. Historical losses and obligations cannot disappear when operational material is
compacted.
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2.2 A capability capsule is a hypothesis about reuse

A useful capsule contains an executable artifact, the semantics of its inputs and outputs, prereq-
uisites, dependency identities, prior test evidence, known counterexamples, and a proposed
successor use. It does not contain a universal permission to reuse the earlier conclusion. A
capsule may be technically intact while inappropriate for its next task.

We distinguish four relationships between campaigns. A predecessor may finance a successor,
equip it with a useful tool, enable a construction that would otherwise be inaccessible within
matched resources, or improve discovery itself. These relationships are not interchangeable. A
later result is not evidence of any of them merely because it occurs later.

The strongest institutional asset may be a constructor: a tested method for producing new
instruments under changed conditions. But a narrative explaining a successful instrument is
not automatically such a constructor. It must generate executable candidates and survive fresh
comparisons, including ordinary reuse of the same substantive information.

3 Alpha, Gym, Specialist ASI, SUCCESSOR ()

The four names describe distinct functions. They need not impose a rigid four-agent implemen-
tation, nor require every mission to traverse every stage again. A qualified conventional tool
may already be the best route. What cannot be skipped is the evidence or authority required for
the actual action.

3.1 Alpha: find the advantage worth building

Alpha begins with a beneficiary and a consequential outcome, not a favorite architecture.
Identify the current complete method and the best credible alternative, including self-service,
other autonomous providers, conventional software, cooperation, and non-entry where relevant.
Investigate what prevents the desired outcome from being delivered economically, reliably, or at
the necessary scale.

An Alpha hypothesis specifies the proposed change, its causal mechanism, the outcome that
remains protected, its full lifecycle burden, and a decisive failure condition. A lower token bill
is not enough if acquisition, verification, integration, delay, or maintenance overwhelms the
saving. A technically ordinary component can be part of an extraordinary complete arrangement;
novelty is not an exemption from comparison.

The research executive may search backward from the outcome toward missing means, or
forward from available capabilities toward newly reachable outcomes. It may transfer a structure
from another domain, construct a missing correspondence, or remove the dependency that
made the correspondence seem necessary. The choice among those routes is itself an object of
investigation, not a fixed strategy imposed on every task.

3.2 Gym: develop the capability before trusting it

A Gym is a mission development environment built from authorized evidence, tools, constraints,
and experimental history. It supports proposal, construction, simulation, stress testing, com-
parison, and correction. Its output is a candidate and a development record, not a certificate of
deployment readiness.

The Gym must represent failure modes that matter: missing observations, wrong initial hypothe-
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ses, unaffordable tests, incompatible interfaces, misleading references, absent demand, delayed
collection, and the possibility that the incumbent is already sufficient. Difficulty should not be
manufactured merely to make the new architecture look useful.

Simulation can identify a discriminating physical experiment. It cannot substitute for that exper-
iment when the claim depends on unknown physical behavior. NASA’s readiness distinctions
between analytical, laboratory, relevant-environment, and operational demonstrations are a
useful precedent for keeping those steps separate [8]. We adopt the distinction, not an automatic
aerospace certification for this programme.

3.3 Specialist ASI: an earned, bounded designation

In this programme, SPECIALIST ASI is a proposed mission-specific designation. It is not a
standardized scientific category or a claim of general superintelligence. An eligible claim
must identify the exact candidate, mission distribution, protected test protocol, comparators,
resource accounting, practical improvement threshold, safety constraints, uncertainty, and
validity conditions. The designation must never travel without that scope.

Freeze the candidate before protected confirmation. Compare it with the current approach and
the best credible complete alternative under comparable permissions and resources. Evaluate
accepted outcomes, total cost, time, robustness, and material risks. Multiple objectives require
declared tradeoffs or non-inferiority conditions; a convenient weighted average must not conceal
a disqualifying regression.

No experiment in this paper awards that designation to a model. The cash study evaluates
supplied operating arrangements, not Al task performance. The local state machine tests
acceptance logic, not the truth of an ASI claim. A label cannot supply the evidence it names.

3.4 SUCCESSOR (): preserve, govern, renew

Following sufficient evidence and explicit customer authorization, a capability may become
part of the operating institution. The institution preserves legitimate learning, executes within a
bounded grant, monitors drift, records consequential changes, and supports expiry, suspension,
recovery, and renewal.

These functions form a feedback relationship, not an irreversible staircase. Operational evidence
may return a capability to the Gym. A supplier replacement may require only a narrow justified
requalification, or a complete rebuild. A changed mission may invalidate the original abstraction.
A stopped capability can remain informative without remaining active.

Alpha Gym Fresh evidence Owner grant
Worth con- Candidate Qualified in scope? Bounded operation
structing? + history pe P

t

Renew, replace, retire, or investigate

Figure 1: The four-stage vocabulary is implemented through distinct decisions. The development
environment does not certify itself; evidence does not issue its own operating permission.
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4 Preserve the knowledge; renew the warrant

Let a qualification context be
c=(m,s,v,e4,p), 2)

where the entries identify the mission, source material, supplier configuration, environment,
evaluator, and policy. A practical implementation must bind the complete executable depen-
dency closure: prompts, adapters, libraries, tool versions, retrieval state, and relevant configura-
tion, not only a short model name. The six strings in our local witness stand for that closure;
they do not discover it.

A current evidence record binds a context digest, supported actions, validity interval, test
protocol, and outcome. An authority record additionally binds an owner decision, an allowed
action set, and its own validity interval. A historical record says what was established under its
original conditions. It is not rewritten when current qualification expires.

Definition 1 (Succession without privilege inheritance). A restoration or successor initialization
may import authorized knowledge, executable artifacts, and historical records. It initializes current
evidence and active authority to empty. New operation requires an accepted context-bound qualification
and a separate explicit grant.

This conservative default does not prohibit efficient reuse. A validated generic check may
remain applicable when its artifact, dependencies, checker, and environmental assumptions are
unchanged. Current mission inputs, outputs, and material acceptance requirements still require
current checks. A justified equivalence relation can reduce redundant work; a cache key alone
cannot establish semantic equivalence.

Proposition 1 (Context-bound action invariant). Suppose every external action is mediated by a
monitor that requires both a passing evidence record and an unexpired explicit grant, binds both to
the current context, restricts the grant to the supported evidence scope, and clears the grant whenever
qualification is replaced or revoked. If initialization and restoration create neither record, every permitted
action is supported and authorized in its current recorded context and interval.

Proof. Initialization permits no action. Qualification alone creates no grant. A valid authoriza-
tion transition creates only a subset of the supported actions, in the same context and within the
evidence interval. The action check requires those predicates at the time of use. Replacement
clears the grant; a context change fails the identity check; expiry or revocation fails the temporal
or grant check. Induction over the permitted transitions establishes the invariant. This is a prop-
erty of the specified monitor, not a proof that its evidence is truthful or that an implementation
cannot be bypassed. O

4.1 The assurance system is itself fallible

A hash establishes byte identity under its cryptographic assumptions; it does not establish that
the bytes describe the right physical object. Distinct role names do not establish independent
organizations, independent model errors, or uncompromised storage. A source can be consis-
tently wrong. A test population can omit the failure that matters. An honest verifier can have an
incomplete specification.

The production design therefore needs threat modeling, complete mediation, authenticated
owner decisions, isolation of protected evaluations, dependency integrity, recovery tests, and
independent validation of evidence semantics. These requirements belong in implementation
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qualification. The NIST AI Risk Management Framework provides a relevant governance and
lifecycle precedent, without turning our local prototype into certified compliance [10].

The same discipline applies to the Gym. Builder-generated tests can improve development. They
cannot become the final judge merely because they favor the builder. Exposed confirmation cases
become development material, not a fresh test set for the next renamed candidate. Repeated
attempts consume a declared programme-wide error allocation when statistical claims are made.

4.2 Three records, three different questions

A useful implementation keeps a knowledge record, an evidence record, and an authority record
conceptually separate. The first answers what the institution can legitimately reuse. The second
answers what has been established for this context. The third answers what the owner has
actually permitted. A fourth, financial record determines whether the action can be funded
without consuming protected obligations.

None is a substitute for another. Scientific correctness cannot create a customer contract. A
customer contract cannot establish physical performance. A large balance cannot grant access.
A successful delivery cannot retroactively erase an invalid experiment. Institutional continuity
consists partly of retaining these distinctions when components and personnel change.

5 Renewal-adjusted Alpha

Let 7t be a complete construction and operating policy over horizon H. Let Y; be accepted
outcomes and C; the costs and losses actually incurred or explicitly modeled at time ¢. For a
declared mission utility U and discount factors d;, define

H-1
Ju(m) =E| Y d{u(Y;) — Ci} —duOn |, (3)
t=0

where Oy is the remaining terminal obligation under a stated valuation convention. Monetary
costs and nonmonetary utility must be converted only through an explicit owner-approved
decision model, or retained as separate constrained objectives.

For a frozen family B of credible complete alternatives,

ag () = Jua(m) — Sbullf;]H(b) 4)

We call this renewal-adjusted Alpha when the policies and their costs explicitly include replace-
ment, migration, requalification, downtime, maintenance, and retirement, as well as initial
development and operation. The expression is a decision criterion. An estimate of it is not
established advantage, and a maximum over a finite supplied family is not a global economic
optimum.

5.1 Renewal can reverse a local ranking

Suppose one specialist produces greater contribution on each active period but must be recon-
structed whenever its supplier changes. A portable capability produces slightly less contribution
but can be requalified at lower cost. A one-period comparison favors the specialist. A complete
horizon may favor the portable capability. The decisive object is the supported productive
trajectory, not the component’s isolated score.
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Conversely, portability can be wasteful. Its setup cost may never be recovered. The environment
may not change. Retained assets may demand expensive maintenance. A new supplier may be
incompatible with the supposed abstraction. An ordinary direct method may dominate. The
institution should discover when to build continuity and when not to pay for it.

5.2 Cash is a constraint, not a synonym for profit

Let B; be cash before a period, u; its upfront payment, r; a receipt collected only after accepted
delivery, and p; a protected reserve. In the finite study,

By —ur > py, Bit1 =By —up+r4. (5)

The first inequality is checked before collection. The second cannot make an unaffordable action
valid retroactively. A positive horizon surplus does not establish that the policy can be started.

The study reports net cash surplus, not accounting profit. There is no debt, equity issuance, receiv-
able, tax model, salvage value, or noncash asset valuation. All cash flows are supplied by the
fixture. Actual enterprise reporting must additionally reconcile accrual profit, liabilities, taxes,
capital expenditures, and unrestricted cash without double-counting them. Agent development
consumes actual resources; the absence of a human employee is not the absence of cost. Human
labor is charged when it occurs, not inserted as a universal requirement.

5.3 Value capture is a separate construction problem

An owner needs both a useful capability and a voluntary route to receiving enough value to
sustain it. Buyers can decline, use another provider, or perform the work themselves. Suppliers
can change terms. Competitors can imitate. Owning a portable institution may reduce switching
exposure, but its commercial benefit must survive real prices and actual behavior.

The appropriate contract might sell accepted outcomes, continuity of a bounded business
function, a qualified instrument, or a separately priced renewal service. These are hypotheses,
not measured demand. Customer data and methods do not become the provider’s transferable
property merely because they could improve another institution. A federation of institutions
should exchange only permitted artifacts and evidence, with independent grants on each side.

The durable advantage we seek is the ability to keep constructing worthwhile capabilities, not
a permanent monopoly margin. The previous FLYWHEEL () counterexample already shows
why pricing claims must follow the choices participants can actually compose [1]. Institutional
ownership adds another strategic choice: the ability to leave a supplier without abandoning the
mission.

6 An exact study of the institution that survives replacement

The study is a deliberately small, fully enumerable construction. Its purpose is to expose
a lifecycle mechanism and its failure conditions. We supply the capabilities, contributions,
replacement schedule, and action vocabulary. No model discovers these primitives; no customer
purchases anything. The experiment tests exact planning, cash feasibility, and the consequences
of retaining a useful artifact under those assumptions.
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6.1 The frozen environment

There are 16 periods, divided into four supplier epochs of length four. Opening cash is 100 and
the protected reserve is 20. The period is an abstract decision interval, not a month or a year.
Each period permits one action. Payment precedes any collection. Development, renewal, and
retirement consume a period during which no service is delivered.

The institution begins with a legacy service already qualified and available to every arm. That
endowment is deliberate: the comparison does not charge the baseline an invented setup
burden. A provider-specific specialist can be constructed for 40 units. A portable capability can
be constructed for 60 units and incurs one unit of maintenance in every period in which it is
retained, including its construction and renewal periods.

Table 1: Supplied nominal action contracts. Maintenance is additional when the portable asset is
retained. All values are abstract cash units, not measured prices.

Action Upfront Receipt Availability and effect

Legacy delivery 10 22 Initially available; contribution 12.

Build specialist F 40 0 Qualifies F for the current supplier epoch.

Deliver with F 12 42 Requires current F qualification; contribution 30.

Build portable P 60 0 Retains P and qualifies it for the current epoch.

Deliver with P 10 38 Requires current P qualification; contribution 28 before mainte-
nance.

Renew P 10 0 Retained P receives current-epoch qualification.

Idle 0 0 Maintenance still applies if P is retained.

Retire P 0 0 Removes P and future upkeep; no salvage receipt.

At a supplier change, current specialist and portable qualifications expire. The portable artifact
remains available for renewal; the provider-specific specialist must be rebuilt. That difference is
an authored property of the two contracts. It is not a measured universal property of portable
versus provider-specific Al. Constructing a usable portability layer in a real system is precisely
what the proposed industrial experiment must establish.

The complete state is (¢, B, 0, ep, ep): period, cash, whether P is retained, and the epochs for which
P and F are qualified. Qualification expires implicitly when an epoch identifier differs from the
current epoch. The optimizer can choose the legacy service, build or use either specialist, retain
or retire P, renew it, or idle. It is allowed to choose neither new capability.

All modeled service deliveries succeed and collect their specified receipt in the same period when
demand is enabled. The default schedule is deterministic and known. There are no material
capacity limits beyond one action per period, and no uncertain physical effects. These strong
assumptions make the result exactly checkable; they also limit its commercial interpretation.

6.2 Four comparisons, not a protected protagonist

The full-option planner has all actions. The no-portable planner has the same cash rules and may
rebuild F, use legacy, or idle; it tests the value of adding the supplied portable construction. The
legacy-only control uses the initial service or idles. Finally, an ordinary equal-content planner has
the same full action set and information. It reaches the same optimum. The ordinary control is
not prohibited from retaining knowledge or constructing a portability layer.

We also evaluate a supplied always-retain policy: immediately build P, renew it at each epoch
change, and otherwise deliver with it. This policy is not allowed to borrow. It returns infeasible
when it cannot prefund a required action. Its purpose is to test the tempting but incorrect rule
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that institutional continuity should always be purchased.

6.3 Result: the stronger local component loses the horizon

Table 2: Nominal exact result. The 100-unit initial balance is not revenue. The 20-unit reserve
remains inside terminal cash.

Policy Collections Outflows Final cash Cash surplus
Legacy only 352 160 292 192
Best without P 504 304 300 200
Full option set 456 226 330 230
Ordinary equal-content 456 226 330 230

The nominal full-option policy builds P in period zero, delivers three times, then renews and
delivers three times in each subsequent epoch. The no-portable optimum builds F at the start
of each epoch and delivers three times. P has lower active-period contribution, yet retains
30 more cash units over the complete horizon. Its 230-unit surplus is 15% higher than the
200-unit no-portable surplus, within this fixture. This is not a measured business margin or an Al
productivity estimate.

The result has a useful second interpretation. The winning route collects less revenue: 456 rather
than 504. It wins because it spends less on reconstructing the means of delivery. Maximizing
transaction value, isolated performance, or gross collections would not by itself identify the
better funded trajectory.

—— Full option set
- - - Best without P
Legacy only

300 |-

200

Cash units

100

Completed periods

Figure 2: The exact cash paths, including construction and renewal interruptions. No future
collection pays for its own upfront cost. The horizontal line marks the protected reserve.

6.4 The crossover is explicit

For a fixed sequence of n complete epochs of length L, suppose rebuilding costs D, portable
construction costs B, renewal costs R, and upkeep is m per period. Let gr and gp be active-
period contributions before portable upkeep. Each construction or renewal consumes one period.
Conditional on financing both sequences,

Sp(n)
Sp(n)

n[(L—1)gr — D], (6)
n(L—1)gp —B— (n—1)R—nLm. (7)
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Hence
Sp—Sp=n[(L—1)(¢gp —gr)+D —R—Lm|]—-B+R. (8)

per-epoch continuity benefit

This is a comparison of two specified sequences, not proof that either is optimal in every
environment. The exact planner establishes the nominal optimality separately.

With the nominal parameters, Sp — S = 20n — 50. P loses by 30 in one epoch, loses by 10 in
two, wins by 10 in three, and wins by 30 in four. The advantage is created by repeated avoided
reconstruction. It is not a mysterious multiplier of intelligence.

( A distinction worth remembering ’

The best component is not necessarily the best institution. The best institution is not
necessarily the most persistent one. Preserve a capability only when its supported future
uses justify construction, renewal, and upkeep.

6.5 The sensitivity study includes losses and non-entry

Before executing the grid, the protocol fixed horizons H € {8,12,16}, epoch lengths L € {4,8},
opening cash C € {40,70,100}, renewal costs R € {5,10,25}, and upkeep m € {0,1,3}.
Their Cartesian product contains 162 environments. Both optimizers were checked against
independently implemented forward reachability in every environment: 324 exact comparisons.

Adding the portable option strictly improves terminal cash in 19 environments and ties in 143.
The largest gain is 61 units. There are no negative optimum differences because the full feasible
set contains the no-portable set. That nonnegativity is a mathematical inclusion property, not evidence
of robust positive treatment effects in a population of businesses. The grid is supplied, not sampled
from a real market.

Forced retention performs much worse: it is infeasible in 108 environments, loses to the no-
portable optimum in 43, wins in 11, and ties in none. Infeasibility is an outcome, not a missing
observation. These counts show why the institution must retain the option to delay, simplify,
retire, or decline.

Table 3: Diagnostic cases, including explanatory additions. Values are terminal cash; opening
cash changes where stated. The full planner is free not to construct P.

Changed condition Full Without P
No supplier turnover during 16 periods 510 510
No demand and no obligation to build 100 100
Portable upkeep rises to 5 300 300
Portable renewal rises to 40 300 300
Opening cash is only the reserve, 20 20 20
Opening cash is 40 238 238
Horizon is one four-period epoch 150 150

With no turnover, the higher-contribution F route wins. With opening cash equal to the reserve,
even a profitable legacy delivery cannot be prefunded. With a four-period horizon, the always-
portable sequence ends at 120 while the optimum ends at 150. The favorable nominal result
does not license an unconditional preference for portability.
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6.6 Independent computation and its limits

The primary solver uses memoized backward induction. The second implementation enumer-
ates all reachable states forward and re-specifies action effects independently, without calling
the primary transition function. The two implementations agree on every registered grid com-
parison. They share the authored specification and constants; agreement cannot validate those
economic assumptions.

The companion also contains 35 unit tests covering planning and a local qualification/authority
state machine. The latter preserves knowledge across export and restoration while rejecting
inherited active proof or authority. Tests exercise changed context fields, expiry, revocation,
unsupported actions, and missing owner approval. They establish behavior of this local software,
not a hardened permission service or independent certification.

The implementation limit of 32 periods is a declared finite test boundary, not a business-scale
ceiling. No live frontier-model calls, real customer data, actual collections, or physical operations
occur. CPU time spent on publication and software construction is not hidden inside the abstract
model’s cash values. The supplied build, renewal, and maintenance prices are model inputs,
not measured complete costs of this research programme.

7 What must remain renewable

Useful capability is not merely installed capability. It must remain technically applicable,
adequately evidenced, permitted, and affordable. This creates a renewal problem even when
the underlying code remains unchanged.

7.1 Renewal is a capacity constraint

Suppose each deployed unit requires a current certificate, each certificate supports at most T
units of time, and the verification system can issue at most v such unit-certificates per unit
time. Let By denote initially available remaining certified unit-time. For a horizon of length T,
authorized productive unit-time is bounded by

T
/ Nactive (£) df < By + T0T. )
0

Thus long-run average authorized deployment cannot exceed 7v under these assumptions.
Adding unqualified machines does not remove that bound.

This is a counting bound for a declared certification policy, not a physical law. A valid shared
proof, a better production process, or a different independently justified validation architecture
can change the unit of certification, 7, or v. The productive invention may be the construction
that makes those changes legitimate. It is not the deletion of the requirement while pretending
reliability has been preserved.

7.2 Invent the renewal mechanism

A recurrent qualification burden can be approached in several ways. Improve the test. Construct
an interface that makes irrelevant changes unable to affect the protected property. Preserve
evidence during production so it need not be reconstructed afterward. Replace a fragile de-
pendency. Or determine that full replay remains cheaper than maintaining a specialized reuse
mechanism.
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These routes transform the conditions under which intelligence becomes useful. The right
target is not the minimum number of checks. It is the lowest complete burden of maintaining
the required accepted outcome, including missed failures and the cost of invalidating stale
conclusions.

A proof-producing interface may have large enabling value because many successors can use it.
That does not make its value infinite. Integration, dependency tracking, compatibility testing,
and obsolescence consume resources. The institution must compare its continued use with a
clean rebuild and with simpler direct methods.

7.3 A renewal reserve is not a growth forecast

The operational reserve in the toy model is a supplied constant. A real institution needs a
justified policy for existing obligations, rollback, incident response, and expected renewal work.
Protecting those funds can prevent reinvestment even when accounting profit is positive. That
is a cash decision, not a reason to erase the profit result.

Likewise, available cash does not establish an attractive next project. The proposed investment
must identify what will be built, what independent acceptance would establish, when cash will
be consumed, which liabilities remain, and why the complete route is preferable to alternatives.
If these conditions fail, preserving optionality can be the better action.

8 The institution must improve more than its inventory

The numerical study establishes the value of a supplied retention option in particular environ-
ments. It does not establish that a machine has become better at inventing that option. This
boundary is central to the next research step.

Prior research supplies substantive but bounded precedents. DreamCoder jointly develops
reusable program abstractions and search machinery in evaluated synthesis domains [5]. En-
hanced POET studies the generation of challenges and solutions with transfer between en-
vironments [12]. Automated Design of Agentic Systems constructs executable agent designs
rather than selecting only a fixed workflow catalogue [6]. AlphaEvolve uses generated code
and automated evaluation for scientific and algorithmic discovery [11]. The Darwin Godel
Machine explores an archive of self-modifying coding agents [13]. These works motivate compo-
nent mechanisms; none is evidence for the complete customer-owned, economically sustained,
physically expanding institution proposed here.

8.1 Three levels of inheritance

A retained artifact gives a successor a tool. A retained applicability model helps determine where
the tool is appropriate. A retained constructor generates related tools under new conditions. The
transition between each level is a separate empirical claim.

A failed transfer can be as informative as a success. It may show that the analogy was invalid,
identify the missing interface, or reveal that the original objective does not actually need the
assumed dependency. Negative evidence must retain its scope. Failure within one budget is not
proof of universal impossibility; a success in one mission is not universal qualification.

The most ambitious inheritance is a better procedure for discovering constructors. It must be
evaluated as a discovery policy, not inferred from the quality of one descendant. Replacing a
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costly committee with one good discriminating experiment can be an improvement. Architec-
tural complexity is not the objective.

8.2 The crossed experiment

Let 79, 71 be earlier and revised discovery procedures, and Ky, K; earlier and updated starting
capabilities. Evaluate all four combinations on genuinely fresh mission campaigns:

Earlier capabilities Ky Updated capabilities K;

Earlier procedure 77 Reference Inherited-equipment benefit
Revised procedure 77;  Discovery-policy benefit Combined effect

Each arm receives comparable permissions and complete budgets. Strong unrestricted con-
ventional construction and ordinary equal-content reuse remain available controls. Count
the historical cost of acquiring the proposed improvement as well as its new campaign cost.
The comparison unit for a claim about discovery is the complete campaign, not thousands of
correlated substeps presented as independent replications.

An intervention is promoted only for the scope and claim that the evidence supports. A useful
artifact can be adopted without proving improved discovery. A profitable business can expand
without improving its intelligence. Conversely, a valuable scientific instrument may deserve a
bounded research investment before it generates revenue. Keeping these cases separate allows
ambition without a fictional universal success gate.

8.3 The research executive can outgrow this paper

The four-stage vocabulary is a public map, not a permanent grammar of intelligence. An
effective institution may find a new representation, a different sequence of experiments, a simpler
commercial arrangement, or a better way to allocate search. Its own route to improvement
should remain revisable under the same protected purpose and evidence rules.

A genuine advance changes what becomes discoverable, constructible, verifiable, or economi-
cally deliverable. A new name for a fixed workflow does not. The complete mechanism must be
executable and its contribution must survive a comparison in which the alternative is allowed
to be competent.

9 From productive surplus to a physical frontier

An institution of intelligence becomes consequential at civilization scale only if its work changes
what people can actually produce, understand, and sustain. Financial wealth is one means of
coordination. It is not energy, a functioning factory, a validated material, or a beneficial outcome.

The proposed path has distinct links:
accepted value — available earned resources
— qualified construction — commissioned capacity.

Knowledge can strengthen every link, but cannot make the links identical. The earlier
production-frontier paper explicitly distinguishes these quantities [2]. SUCCESSOR () adds
the requirement that the institution responsible for them remain capable of renewal across
component generations.
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9.1 An auditable conversion contract

For an investment x, define a proposed capacity-conversion contract
Cx - (sz Px: Fx/ Qx; Tx: Rx)/ (10)

where Y is the intended physical output; P, the production and dependency plan; F, the
timed funding and obligation schedule; Q, the independent qualification route; Ty construction,
integration, and deployment timing; and R, repair, renewal, retirement, and residual obligations.
A project becomes commissioned capacity only when the relevant output and acceptance have
actually occurred.

This contract is not a new financial instrument or a claim of available counterparties. It is a
research and operating record. It prevents a forecast of future inventions from entering the
ledger as installed machinery, and prevents a purchase commitment from entering it as available
cash. Failed projects retain their costs even when the portfolio changes direction.

9.2 The frontier is constrained by complementary flows

If each commissioned unit requires material a, manufacturing work b, test capacity c, and
deployable funding d, then a simplified steady-flow bound is

: MW QF
N <min<{ —,—, =, = 5. 11
- { a"b’c’d } b
Units and time horizons must be compatible. The equation omits inventories, delays, reliability,
resource substitution, and network topology; a detailed design must restore them. Its purpose is
to expose the error of extrapolating one growing resource while ignoring the complementary

requirements.

An intelligence can attempt to change a denominator, construct another route, increase a limiting
throughput, or design a process that eliminates a requirement. It cannot assume that the change
has occurred. Financial reinvestment with no material-processing capacity may accumulate
claims rather than productive machinery. Manufacturing with inadequate acceptance capacity
may accumulate uncommissioned inventory.

An expanding institution should therefore select inventions partly by which consequential
bottleneck they remove. It should also ask whether the bottleneck moves elsewhere after the
change. The best next invention can be a measurement, a production interface, or a coordination
arrangement rather than the most visibly sophisticated component.

9.3 A stellar-scale horizon, stated in physical units

The distant research horizon is a productive civilization able to use a substantial fraction of
stellar energy while preserving safety, legitimacy, and human benefit. This is an ambition to
organize research, not a capability delivered by this paper or a date predicted by its model.

The IAU nominal solar luminosity is LY = 3.828 x 10%® W; its nominal solar irradiance is
SI@\I = 1361 Wm ™2 [7]. These are nominal conversion constants, not claims about the Sun’s exact
instantaneous output. With intercepted fraction f, conversion efficiency 7, and those reference

values,
N fLY
Puse = 77fL ’ Acollector > ST (12)
©
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The area is a simplified effective intercepting area at the reference irradiance. It assumes ideal
orientation and no overlap or shading. It is not the surface area of a realizable structure.

For illustration only, take f = 107!2 and 5 = 0.30. The intercepted power is 3.828 x 104 W,
useful power is 1.1484 x 10 W, and effective collecting area is approximately 2.81 x 10! m?,
or 281,264 square kilometres. An assumed areal mass of 1kgm~2 would already imply ap-
proximately 2.81 x 10 kg of collector material alone. Neither efficiency nor areal mass is a
demonstrated design in this programme.

Heat rejection creates another explicit requirement. Under a deliberately simplified cold-
background radiator model,
P waste

Aradiating = W/ (13)
where o ~ 5.670374419 x 107 Wm2K~* [9]. Taking T = 300K, emissivity ¢ = 0.9, and
Pyaste = 0.7fLY gives approximately 6.48 x 10'! m? of emitting area for the same illustrative
fraction. This is total radiating area, not automatically the footprint of a one- or two-sided panel.
Background radiation, solar heating, view factors, transport, degradation, and the eventual
dissipation of useful energy are not modeled.

-

Why keep the physical arithmetic?

Even a trillionth of a star’s nominal luminosity implies a vast material, thermal, manufac-
turing, and coordination problem. A forecast of compounding money is not a construction
plan for it. The opportunity is to invent the successive means that make each genuine step
buildable.

9.4 Human benefit is not measured in watts alone

Greater capacity can improve health, scientific access, resilience, and material well-being. It can
also create concentrated power, ecological damage, or catastrophic exposure. The mission must
therefore preserve explicit constraints on harm, distribution, consent, and accountability instead
of assuming that greater throughput is inherently beneficial.

A customer-owned institutional design should make control and exit practical rather than
concentrating authority in an irreplaceable supplier. At larger scales, coordination among inde-
pendent institutions must remain permissioned, contestable, and subject to applicable public
governance. The architecture is not a proposal for one autonomous owner to acquire unbounded
authority. Greater capability increases the importance of justified limits and recoverable opera-
tion.

10 The next consequential programme: an Industrial Requalification
Foundry

The proposed flagship is a foundry that constructs portable, independently testable industrial capa-
bilities across changing instruments, model providers, and operating conditions. The intended
outcome is not another evaluation dashboard. It is reduced lifecycle burden for useful scientific
and industrial work that currently loses too much value at each transition.

An initial candidate mission is evidence-preserving experimental planning for battery-process
qualification. The institution would connect source-grounded materials knowledge, simulation,
experimental design, measured manufacturing variation, acceptance tests, and renewal after an
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instrument or supplier change. This is a candidate, not a market selection already established by
data. Other missions may offer greater consequence or a sharper initial test.

10.1 Construct a missing means, not a narrative

One prospective instrument is a renewal-aware experiment compiler. It would map a proposed
configuration change to the claims potentially affected, preserve justified unchanged evidence,
construct the smallest discriminating experiments needed for new claims, and produce an
executable qualification plan with complete costs. The plan can conclude that the dependency
closure is unknown or that a clean rebuild is preferable.

The critical inventive step is constructing the mapping from changes to consequential claims,
not merely sorting a supplied dependency graph. A prototype that receives every causal edge
from its designer should be reported as a supplied-graph implementation. An autonomous
discovery claim requires the system to infer or construct missing structure and test it against
protected cases.

A second prospective instrument would make work easier to qualify by construction: typed
experimental interfaces, provenance-preserving observations, declared calibration contracts,
and explicit failure behavior. That could change the amount of recurrent reasoning required. It
also creates costs and new failure modes, which belong in the comparison.

10.2 The first decisive campaign

Start with one bounded mission and three materially different routes: a strong direct specialist;
ordinary modular engineering with full documentation and reuse; and a candidate permitted to
invent a new representation, experiment, or interface. All receive the same substantive source
access, construction permissions, and complete campaign budget. The candidate must not
receive an exclusive prebuilt connector.

Separate development cases from fresh confirmation. Include cases where the change is irrele-
vant, where a narrow test is sufficient, where complete replay is necessary, where a reference is
coherently wrong, and where no affordable test justifies operation. Supplier replacement, source
mutation, changed measurement semantics, and expired permission are different interventions
and must not be collapsed into one generic drift score.

The primary endpoint is the cost and time to an independently accepted mission outcome, subject
to fixed material quality and safety requirements. Report wrong approvals, false rejections,
uncertainty, interruption recovery, and actual consumed resources. For a physical claim, a
simulation result advances only to a justified physical test; it does not count as that test. The
reserve for independent confirmation is protected before search begins.

Then test a fresh successor, such as another production line or measurement configuration.
Compare inherited machinery with no inheritance and ordinary equal-content reuse. Finally,
perform the crossed discovery-policy comparison from Section 8. These are three separate
experiments, not three names for the same favorable run.

10.3 The voluntary commercial bridge

The buyer hypothesis is that a qualified institution can deliver a valuable bounded outcome and
preserve the means of delivering it through future changes. Buyer acceptance must establish
actual willingness to pay for that outcome relative to alternatives, not agreement with the vision.
Proposed prices are experiments, not evidence of demand.
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A pilot should record authorized onboarding, independently accepted work, actual collection,
acquisition burden including declined offers, failures, renewal obligations, and unrestricted
funds. Repeat purchase and portability after supplier replacement are separate observable
outcomes. Commercial performance can be recognized without claiming improved invention; a
technically impressive renewal method can be rejected when a simpler service produces greater
complete value.

Physical expansion follows only through separately funded and qualified projects. A positive
digital-service surplus may finance laboratory work. It does not establish that the laboratory
work will succeed. An industrial result may enable another capability. That enabling relationship
requires its own comparison, and the full lineage retains unsuccessful costs.

11 Scope, failure modes, and what would falsify the thesis

Our strongest established numerical claim is conditional: for the registered finite environments,
the exact solver and the independent reachability implementation agree, and the nominal
portable route has greater cash surplus than the best supplied no-portable route. The ordinary
equal-content planner ties it. The state-machine tests establish local transition behavior. The
physical arithmetic is a dimensional scale check. None is evidence of autonomous commercial
success or a newly achieved level of intelligence.

The economic fixture gives P cheaper renewal by assumption. It does not estimate how often
suppliers change, how well capabilities transfer, what buyers will pay, or the probability of
qualification failure. Known future turnover is especially favorable to planning. A real imple-
mentation must confront uncertain change, collection delay, competing prices, obsolescence,
multi-period experiments, and operational mistakes. The study’s positive cases do not establish
their prevalence.

The institutional hypothesis loses its practical value in a mission where the strongest ordinary
arrangement already preserves equivalent capability at equal or lower complete cost. It also
fails when export omits a decisive dependency, renewal produces stale assurance, maintenance
absorbs the operating surplus, the owner cannot actually control the assets, or preserved
machinery does not help fresh work. Those are substantive negative results, not reasons to
weaken the comparator.

The broader recursive hypothesis requires more. A history of successful tools may still leave
discovery unchanged. A revised search procedure can look better because it consumes more
resources or sees confirmation material. A larger archive can make retrieval worse. The design
must allow a simple conventional alternative to win and the incumbent to remain in service.

Finally, no general inference runs from intelligence to unlimited growth. Production needs
physical resources, economic participation, infrastructure, time, and legitimate authority. A
useful method can accelerate a link without establishing the entire chain. The programme
should pursue the links that could have the greatest consequence, while reporting exactly which
have been built and which remain hypotheses.

12 Conclusion: build what can build beyond itself

A successful answer is an output. A useful invention is a capability. An enduring institution
preserves the legitimate means of producing further capabilities while remaining able to replace
the components that once made it successful.
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SUCCESSOR () puts that distinction into an economic and experimental form. Find an advan-
tage worth constructing. Develop it in a mission environment. Make the claim survive fresh
comparison. Grant bounded authority separately. Preserve what genuinely transfers, renew
what must be current, and retire what no longer earns its cost.

The exact study demonstrates why the lifecycle matters: a lower-contribution portable capability
can beat repeated reconstruction, yet continuity can also be unaffordable or inferior. Its ordinary
equal-content tie identifies the actual mechanism without inventing superiority for a label.
The research challenge is now to discover, build, and qualify such enabling arrangements in
consequential missions.

The larger opportunity is to compound more than money or artifacts. It is to develop institutions
whose work expands what can be investigated, constructed, delivered, and sustained—and
whose earned resources help make the next genuine advance possible. Scientific instruments,
industrial systems, and energy-producing capacity are destinations for that process, not numbers
to be asserted in advance.

( The governing ambition ’

Own the institution. Replace the models. Preserve the mission.

Make the next breakthrough easier to construct—without making its proof easier to evade.
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A Formal details and boundary conditions

A.1 Finite optimization

For state s; = (t, B, 01,epy,ers), let A(s;) be the legal supplied actions satisfying the pre-
collection reserve. Each action has deterministic cost u(st, a), collection r(st, a), and successor
state T(s¢, a). The primary recursion is

VH(SH) = BH, Vt(St) = max Vt+1(T(st,a)). (14)

KZEA(St)
The implementation breaks equal terminal-cash outcomes by lexicographic action-sequence
order. That affects the selected trace, not the optimal cash value. Idle is feasible when no portable

asset is retained. When upkeep is unaffordable, retirement remains feasible and consumes the
period. Thus an admitted state always has a continuation.

Proposition 2 (Exactness within the declared action set). For the finite deterministic model, backward
induction returns the maximum terminal cash over all reserve-respecting action sequences. Independent
forward enumeration returns the same maximum when it uses the same transition specification.

Proof. At the terminal layer the value equals cash by definition. If continuation values at ¢ + 1 are
exact, maximizing over every legal first action at t examines every feasible sequence partitioned
by that action. Induction proves the first statement. Forward enumeration starts from the
admitted state and adds every legal successor at each period; induction identifies its layer
with exactly the reachable state set. Taking maximum cash at the final layer proves the second.
Agreement between implementations is a useful defect check, not evidence that the supplied
model describes a market. O

Corollary 1 (Option inclusion). If A is a subset of Ay at every state and all common action effects,
endowments, and constraints agree, the optimum under A; cannot be lower.

Proof. Every feasible Ay action sequence is also feasible under .A;. Maximization over the larger
set contains the original maximum. O

This explains the absence of negative full-option differences. It does not protect the always-retain
policy, which removes choices and pays costs even when they are not justified. Nor does it
justify treating a preconstructed portability layer as free in a comparison of discovery systems.

A.2 The renewal crossover

If every epoch contains one construction or renewal period and L — 1 active periods, F earns
(L —1)gr — D per epoch. P earns n(L — 1)gp, pays its initial construction B, pays n — 1 renewals,
and pays nL periods of upkeep. Subtraction gives Equation 8.

When A = (L —1)(gp —gr) + D — R —Lm > 0and B > R, P strictly wins those fixed sequences
when B_R
- 1
n > A (15)

The first strictly winning integer is | (B — R)/A| + 1. If A < 0, additional epochs do not create
the same amortization advantage. Other signs of B — R must be evaluated directly from the
inequality, rather than forcing this positive-threshold interpretation.

Let D§" and D$*"@ be additional total lifecycle burdens omitted from the toy contracts. Under
a compatible monetary accounting convention, the nominal 30-unit difference survives only
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if D$tra — DgXtra < 30. Liquidity can fail even before that surplus threshold: the timing of an
additional burden matters as well as its total. This sensitivity statement does not estimate those
burdens.

A.3 Prefix financing

For an ordered cash sequence with constant reserve p, define the cumulative pre-collection
deficit through action j as

] j-1
D] = Z Ui — Z ri. (16)
i=0 i=0

The sequence is feasible exactly when its initial cash satisfies

By > p +max(0, max Dj). (17)
]

Proof. Immediately before receipt r;, cash equals By — D;. Requiring this quantity to be at least
p for every j is equivalent to the bound. The extra zero ensures the initial reserve itself is
funded. O

For the nominal immediate P construction, the first payment is 61 including upkeep. Opening
cash must therefore be at least 81 before this fixed route can begin. A different policy may first
earn legacy receipts, delay construction, or choose F. Equation 17 is a route-specific condition,
not a universal minimum capital for the mission.

A.4 Renewal-throughput bound

Let certificates issued within [0, T] each contribute at most T authorized unit-time, and let at
most vT certificates be issued. Initial residual coverage is at most By. The union of covered
productive unit-time cannot exceed the sum of these coverage budgets, yielding Equation 9.
Overlap only makes the bound looser. Dividing by T and taking a long horizon gives average
active units at most tv if By/T — 0.

A certificate covering a fleet is not a unit-certificate under this assumption. A validated fleet-
level qualification changes the model and may improve the bound; an unsupported fleet-
level assertion does not. Hardware construction throughput, material availability, and repair
constraints can impose additional tighter bounds.
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B The numerical record

B.1 Complete nominal route

Period Action Opening Paid Collected Closing

0 Build P 100 61 0 39
1 Deliver P 39 11 38 66
2  Deliver P 66 11 38 93
3 Deliver P 93 11 38 120
4 Renew P 120 11 0 109
5 Deliver P 109 11 38 136
6 Deliver P 136 11 38 163
7 Deliver P 163 11 38 190
8 Renew P 190 11 0 179
9 Deliver P 179 11 38 206
10 Deliver P 206 11 38 233
11 Deliver P 233 11 38 260
12 Renew P 260 11 0 249
13  Deliver P 249 11 38 276
14 Deliver P 276 11 38 303
15 Deliver P 303 11 38 330

The trace above is generated from the companion rather than copied from a plotted image. The
publication build checks the terminal balance, collections, outflows, reserve, grid counts, and
physical arithmetic before typesetting.

B.2 Protocol history and stopping rule

The finite economic protocol fixed the primary fixture, comparator permissions, 162-case grid,
and qualitative adverse cases before numerical evaluation in this authoring session. It was an
internal prospective record, not a timestamped independent preregistration. The one-epoch
and 40-unit opening-cash diagnostic traces were added as explanatory checks; the latter setting
is already in the frozen grid. No selection claim is made from those additions. A planned
additional-burden check is reported algebraically in Appendix A, rather than represented as a
separately executed market experiment.

The stopping rule is completion of the registered grid, diagnostics, and regression suite. There is
no search for a favorable random seed, no independent sample of businesses, and no confidence
interval over an invented population. The final source is bound to its generated results and
rerun during publication qualification. Source changes are visible in normal version control; the
favourable nominal case is not relabeled as universal performance.

B.3 Cost scope and interpretation

The finite model includes exactly the listed payments, deterministic accepted collections, upkeep,
and one-period construction and renewal delays. It excludes real customer acquisition, actual
model-provider invoices, uncertainty in demand and qualification, tax and liability accounting,
physical deployment, and the cost of creating this paper. Those exclusions are not estimates
of zero. They prevent the experiment’s cash surplus from being described as demonstrated
complete-cost commercial profit.

The nominal initial 100 units are a fixture, not a mandatory dollar capitalization for AGI ALPHA.
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The programme can compare different initial financing, staged construction, cooperation, and
non-entry, subject to actual authority and voluntary participation. The separate US$3 billion
trailing-365-day complete-cost profit objective is not achieved by this paper. Multiplying abstract

units by a currency scale would not achieve it either.

C A claim ledger for the complete programme

Claim

Evidence in this edition

What it does not establish

Lifecycle reversal

Finite optimality

Optional retention

Scoped action logic

Institutional own-
ership

Inventive succes-
sion

Commercial com-
pounding
Physical expansion

Stellar-scale capa-
bility

Exact nominal policies, cash
traces, and crossover identity.
Backward solver and indepen-
dent forward enumeration agree
on 324 grid comparisons.

19 positive differences and 143
ties; forced retention often loses
or cannot start.

Local tests of context, grant
scope, expiry, revocation, and
clean restoration.
Export/restore semantics and
proposed acceptance contract.
Fresh-successor and crossed-
policy experimental designs.
Explicit collection, obligations,
and reinvestment requirements.
Conversion-contract framework,
complementary-flow bounds, di-
mensional calculations.

A long-horizon research objec-
tive with physical quantities ex-
posed.

Measured demand, actual prices, or
autonomous invention.

Global optimality over unspecified
strategies or markets.

A frequency estimate for real-world
portability benefits.

Secure complete mediation, authen-
tic identities, truthful evidence, or
production certification.

Legal rights to third-party assets or
a deployed customer product.
Demonstrated improvement of a dis-
covery procedure.

Actual customer profit or the pro-
gramme’s monetary milestone.

A tested collector, radiator, factory,
or industrial growth forecast.

An achieved civilization level, an in-
vestment return, or a timetable.

D Reproduce, inspect, extend

The companion requires Python 3.10 or later and the standard library. From the source directory:

python3 -m unittest -v test_companion
python3 companion.py --output results.json
python3 build.py --output /tmp/successor-publication

The last command also needs a PDFLaTeX/BibTeX installation with the packages named in
paper.tex, Poppler, and CairoSVG for the share image. It generates the cash data and trace
table, compiles the paper, records tool versions and file hashes, and packages a deterministic
source archive. The build uses a fixed source-date epoch and suppresses variable PDF metadata.
Byte identity is checked in the recorded build environment; equivalent output across arbitrary
TeX versions is not assumed.

The archive contains the manuscript, bibliography, public reader template, original vector share
artwork, exact model, tests, protocol, and build tooling. It contains no private conversation
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documents, customer data, credentials, or copied model weights. The versioned GitHub edition
provides the released PDEF, source ZIP, and checksums. A source/PDF manifest binds the artifact
to the source files that generated it.

To extend the study, create a new declared protocol rather than silently changing this edition’s
assumptions. Useful next variations include uncertain replacement time, qualification fail-
ure, delayed collection, multiple complementary capabilities, finite maintenance capacity, and
actual measured migration costs. Any comparison claiming improved discovery must give
conventional alternatives the same information and construction permissions.

Authorship and research assistance

Vincent Boucher specifies the research direction and is the named author of this edition. Al-
assisted synthesis, mathematical drafting, implementation, and publication tooling were used in
its preparation. The finite model and its constants are authored inputs. Independent implemen-
tation of the reachability check is an algorithmic cross-check within this publication workflow,
not independent external peer review or physical validation.
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