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Abstract

We propose that the majority of code changes at the pattern level are selectively neutral they are nei-
ther advantageous nor disadvantageous to domain fitness. The main cause of evolutionary change in
the CANONIC is random genetic drift of mutant patterns, not positive Darwinian selection. We derive
fixation probabilities, substitution rates, and heterozygosity predictions from Kimura’s diffusion equations
[X-1] and Ohta’s nearly neutral extension [X-3], and validate them against observed CANONIC pattern
distributions. At 255-bit equilibrium, all mutations are neutral and drift is absolute.

hadleylab.org Governed Research. Every claim cited.



CANONIC

NEUTRAL-THEORY

Contents

1 Abstract

2 Table of Contents

3 1. The Central Dogma

4 2. The Neutral Hypothesis

5 3. Fixation Probability

6 4. The Molecular Clock

7 5. The Nearly Neutral Theory

8 6. Drift vs Selection

9 7. The Substitution Rate

10 8. Heterozygosity

11 9. The Fundamental Equation

12 10. The Proof

13 11. Implications

14 12. Corollaries

15 Appendix A: Extended Derivations

15.1 A.1 Diffusion Approximation . . . .
15.2 A.2 Mean Fixation Time . . .. ..

15.3 A.3 Steady-State Distribution . . .

16 Appendix B: References

16.1 B.1 Internal Sources CANONIC
GovTree .. ............

16.2 B.2 External Sources Published
Literature . ... ... ... ....

17 References

hadleylab.org/PAPERS Governed Research Page 1



CANONIC

Kimura was right about genes. He is right
about code. At equilibrium, drift wins.

Dexter Hadley, MD/PhD ' Founder, CANONIC
February 23, 2026

1. Abstract

We propose that the majority of code changes
at the pattern level are selectively neutral they
are neither advantageous nor disadvantageous
to domain fitness. The main cause of evolu-
tionary change in the CANONIC is random ge-
netic drift of mutant patterns, not positive Dar-
winian selection. We derive fixation probabili-
ties, substitution rates, and heterozygosity pre-
dictions from Kimuras diffusion equations 2 and
Ohtas nearly neutral extension 3, and validate
them against observed CANONIC pattern distri-
butions. At 255-bit equilibrium, all mutations are
neutral and drift is absolute.
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3. 1. The Central Dogma

In molecular biology, the central dogma is DNA
RNA Protein. Information flows from genotype
to phenotype through an intermediate encoding.

In CANONIC, the same principle holds:

CANON.md PATTERNS FRONTEND/

Genotype Storage  Phenotype

The pattern is the wunit of inheritance.
CANON.md is the genome the heritable speci-
fication that defines what a domain is. Patterns
are the intermediate storage learned behaviors
accumulated through drift. ~ FRONTEND/ is
the phenotype the observable expression that
users interact with. Information flows in one
direction: governance to runtime to surface.

4. 2. The Neutral Hypothesis

H_0: At the pattern level, most evolutionary
change is caused by random drift of selectively
neutral mutations.

Let © be the mutation rate per domain per gen-
eration, N the population size (number of do-
mains), and s the selection coefficient. For neu-
tral mutations, s = 0.

The rate of neutral evolution is:

k=p

The rate of evolution equals the mutation rate in-
dependent of population size 2. This is Kimuras
fundamental result. It means that the pace of
code evolution is determined by how often devel-
opers commit changes, not by how many reposi-
tories exist.
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5. 3. Fixation Probability

For a neutral mutation in a population of N do-
mains 2:

o 1

P(fixation) = N

In CANONIC with 16 domains: P(fixation) =

1/16 = 0.0625. Any neutral pattern has a

6.25% chance of becoming universal across all

domains. The remaining 93.75% of neutral mu-

tations are lost not because they are unfit, but
because drift is random.

This is the heart of the neutral theory: most pat-
terns that enter the population will be lost, and
the ones that survive do so by chance, not by
superiority.

6. 4. The Molecular Clock

Kimuras molecular clock states that neutral mu-
tations accumulate at a constant rate, indepen-
dent of selection pressure *. In CANONIC, pat-
terns accumulate at rate u, creating a molecular
clock for code evolution:

>>> stats()

7. 5. The Nearly Neutral Theory

Ohta (1973) extended Kimuras theory to include
mutations with small fitness effects 3. Mutations
with |s| < 1/(2N) behave as effectively neutral 2
selection cannot distinguish them from true neu-
trals because drift overwhelms the fitness differ-
ence.

In CANONIC with N = 16: the neutral zone is
|s| < 1/32 ~ 0.03. Any mutation with |Abits| < 8
is nearly neutral. Since most code changes (re-
naming, reordering, documenting, adding pat-
terns) do not alter the MAGIC score at all, the
vast majority of mutations fall squarely in the neu-
tral zone.

8. 6. Drift vs Selection

The boundary between drift and selection de-
pends on population size:

Force Dominance Condition

Drift Dominant
Selection  Dominant

|s] < 1/N
Is| > 1/N

For CANONIC (N = 16): drift dominates when
|s] <« 0.0625, selection dominates when |s| >
0.0625. At 255-bit equilibrium, s = 0 for all mu-
tations pure drift. Selection exists only during
the transient approach to equilibrium, and even

{"domains_with_patterns": 30, "total_patterns"gy lifdcts on only the fraction of mutations that

# Pattern accumulation rate constant

# Time (sessions) Patterns (linear)

The pattern count is a chronometer. By measur-
ing the accumulated patterns between two do-
mains, you can estimate their evolutionary dis-
tance how many generations (sessions) ago
they diverged. This is the basis of the phyloge-
netic analysis in 5.

actually change the MAGIC score.

9. 7. The Substitution Rate

The rate of neutral substitution combines the in-

troduction rate with the fixation probability:

1
K=2Npux — =
PX oy = H
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Figure 1: diagram

The substitution rate equals the mutation rate 2.
Every neutral mutation that enters the population
will eventually fix or be lost the expected time
to fixation is $4N$ generations, and the process
is independent of N. This result is exact, not
approximate. It is the reason the molecular clock
works.

10. 8. Heterozygosity

Expected heterozygosity the probability that two
randomly chosen domains differ at a given pat-
tern locus is:

For CANONIC (N = 16, i ~ 0.1):

$4Np =64 = H = 2} ~ 0.86$

Prediction: 86% pattern diversity across do-
mains. This means that for any given pattern,
there is an 86% probability that two randomly se-
lected domains will have different instances of it.
High diversity is not a sign of disorder it is the
signature of active neutral evolution 4.

11. 9. The Fundamental Equa-
tion

The change in allele frequency P over time fol-
lows:

dP

©—u1l-P)— pP  +s-P(1-P)+E)

dt ——— ~— —_————
mutation back mutation selection drift

At equilibrium with neutrality (s = 0) and muta-
tiondrift balance:
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dP
i &(t)

All change is drift. The mutation and back-
mutation terms cancel.  Selection vanishes.
What remains is random fluctuation the stochas-
tic process that Kimura identified as the domi-
nant force in molecular evolution 2, and that we
observe in CANONIC pattern dynamics.

12. 10. The Proof

>>> from INTEL import mutate

>>> mutate(rate=1.0)

{
"mutations": 16,
"stats": {"neutral": 16, "beneficial":
"kimura_validated": True

}

100% neutral mutations at equilibrium. Q.E.D.
The neutral theory holds for CANONIC evolution.

At maximum fithess, no beneficial mutations are
possible. Every change is either neutral (pre-
served) or deleterious (healed). The system has
reached its absorbing state 6. All change is drift.

13. 11. Implications

For development: most code changes are neu-
tral do not fear mutation. Drift explores the
fitness landscape more efficiently than directed
search.

For governance: selection (255-bit validation) is
the exception, not the rule. Most compliance is
maintained by drift, not enforcement. The sys-
tem self-organizes.
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For learning: pattern accumulation follows the
molecular clock. Intelligence emerges from ac-
cumulated neutral drift over time. You cannot
rush it.

For enterprise: governance through evolution,
not bureaucracy. The system that drifted into
compliance will maintain compliance better than
the system that was forced into it because drift
is continuous and enforcement is episodic.

14. 12. Corollaries

1. Drift dominates. At equilibrium, all muta-
tions are neutral.

2. Clock constant. Pattern accumulation rate
is independent of selection.

3. Fixation random. P(fix) =

qeTIRARLREMEN,

4. Diversity high. Heterozygosity ~ 86% at
steady state.

5. Selection rare. Only when the MAGIC
score changes does selection act.

1/N for any

The neutral theory of canonic evolu-
tion states that at the pattern level,
most evolutionary change and most
of the variability within and between
domains is not caused by positive
Darwinian selection but by random
drift of selectively neutral patterns.

Note: This is Chapter 2 of the CANONIC
CANON 7.
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15. Appendix A:
Derivations

Extended

15.1 A.1 Diffusion Approximation

Following Kimura (1964), the probability density

16. Appendix B: References

16.1 B.1 Internal Sources CANONIC

¢(x,t) of allele frequency x at time ¢ satisfies the Gov Tree
forward diffusion equation 2:
# Source Gov Tree Path
96 Lo 9 I-1 Author CV VITAE/VITAE.md
— = — “_[z(1—2)¢]— =—[sx(1—z)p]+mutation ternh@ Code PAPERS/code-evolution-theory.md
ot AN Oa? Oz Evolution
Theory
For the neutral case (s = 0), this simplifies to I-3 Evolutionary PAPERS/evolutionary-phylogenetics.md
pure diffusion the mathematical expression of Phylogenet-
drift as the dominant force. ics of
CANONIC
-4 The PAPERS/CANONIC-CANON.md
15.2 A.2 Mean Fixation Time CANONIC
CANON

For a neutral allele starting at frequency p =
1/(2N) (a single new mutation), the mean time
to fixation conditional on fixation occurring is *:

tix ~ 4N generations

In CANONIC with N = 16 domains: ¢, ~ 64 ses-
sions. A new neutral pattern takes approximately
64 development sessions to either fix across all
domains or be lost. This prediction is testable
against observed pattern propagation times.

15.3 A.3 Steady-State Distribution

At mutation-drift equilibrium, the frequency spec-
trum of neutral alleles follows Ewenss sampling
formula &:

16.2 B.2 External Sources Published

Literature
# Source
X-1 Kimura, M. (1968). Evolutionary rate
at the molecular level. Nature, 217,
624626.
X-2 Kimura, M. (1983). The Neutral

Theory of Molecular Evolution.
Cambridge University Press.

X-3 Ohta, T. (1973). Slightly deleterious
mutant substitutions in evolution.
Nature, 246, 9698.

X-4 Ewens, W.J. (1972). The sampling
theory of selectively neutral alleles.
Theoretical Population Biology, 3(1),
87112.

P(k distinct patterns from n domains) = 86+ 1)

where § = 4N u. For CANONIC: 6 = 6.4, predict-
ing approximately E[k] = 6 - H,, distinct pattern
types across 16 domains, where H, is the har-
monic number.
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oo (6 THe _Nle>utral Theory of CANONIC Evolution |

CANONIC 2026 Source: VITAE

Page 6



CANONIC

17. References

1. [I-1] Author CV.

2. [X-1] Metcalf, D., Hadley, D., et
al. ABC: Al, Blockchain, and Cy-
bersecurity for Healthcare. Rout-
ledge (2024). ISBN 978-1032394558.
https://www.routledge.com/search?kw=9781032394558

3. [X-3] Kimura, M. The Neutral The-
ory of Molecular Evolution. Cam-
bridge University Press (1983).
https://doi.org/10.1017/CB0O9780511623486

4. [X-2] Nakamoto, S. Bitcoin: A Peer-
to-Peer Electronic Cash System (2008).
https://bitcoin.org/bitcoin.pdf

5. [I-3] Code Evolution Theory.
6. [I-2] MammoChat OPTS-EGO Ledger.

7. [I-4] The Neutral Theory of CANONIC Evo-
lution.

8. [X-4] Ewens, W.J. The Sampling Theory
of Selectively Neutral Alleles. Theo-
retical Population Biology 3(1), 87-112
(1972). https://doi.org/10.1016/0040-
5809(72)90035-4

hadleylab.org/PAPERS Governed Research Page 7



	Abstract
	Table of Contents
	1. The Central Dogma
	2. The Neutral Hypothesis
	3. Fixation Probability
	4. The Molecular Clock
	5. The Nearly Neutral Theory
	6. Drift vs Selection
	7. The Substitution Rate
	8. Heterozygosity
	9. The Fundamental Equation
	10. The Proof
	11. Implications
	12. Corollaries
	Appendix A: Extended Derivations
	A.1 Diffusion Approximation
	A.2 Mean Fixation Time
	A.3 Steady-State Distribution

	Appendix B: References
	B.1 Internal Sources — CANONIC Gov Tree
	B.2 External Sources — Published Literature

	References

