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DECISION (B): SELECTIVE TRANSFER THEOREM

Finding Value Interpretation

B1 (normalization null) TRIGGERED Encoding hypothesis falsified

B2 (slope stratification) TRIGGERED Structural stratification confirmed

R2 across all families/tiers 0.0000 Channel orthogonality preserved

R3 across all families/tiers 0.0000 No gate interference

V2x4 G2/G3/G4 slopes −0.11 to −0.14 2-3x steeper than stable families

Delta(passRate) at R1=0.70 0.0000 Normalization had zero effect

R4 at t5 (V2x4) 0.1235 Staged breakdown onset confirmed



1. Protocol Summary

Chamber LV v1.1.0 implements a dual-track, falsification-first Tier-2 transfer test. The central question

is whether the witness-separable factorization {G1, G2, G3, G4} established at Tier-1 survives when

operator tier changes. The chamber does not search for new gates; it tests whether existing channels

remain independently witness-separable under Tier-2 lifting.

Protocol parameters:

Parameter Value

Operator families V2×V3, V2×V4, V6×V7

Mechanisms per family (N) 2000

tau2 levels 5

Pass fraction 0.67

R1 primary threshold 0.7

R1 sweep grid 0.65,0.68,0.70,0.72,0.75

Required passing levels 4

Normalizations active G2 (dk_rel), G3 (B_rel), G4 (L_rel); G1 off

ID preservation Full — same mechanism IDs across baseline and all lifted pools

Decision rule (preregistered):
Declare A (Encoding Artifact) if: Run B (normalized) meets passFraction at R1=0.70 for all gates in

V2x4, AND normalized curves align with stable families (Delta < 0.15), AND no distinct negative slope

detected.

Declare B (Selective Transfer) if: (B1) V2x4 still fails after normalization, OR (B2) V2x4 normalized

slope distinctly steeper than stable families. Either condition sufficient.



2. Baseline Witness Pools (Tier-1)

Fixed mechanism pools of N=2000 per family were generated with a seeded RNG and held constant

across all tau2 levels and both tracks. Single-gate witnesses were identified using the standard LIII/LIV

protocol: a mechanism witnesses gate G_i if and only if it fails G_i and passes all other gates.

Family G1 |W0| G2 |W0| G3 |W0| G4 |W0| G1 densityG2 densityG3 densityG4 density

V2×V3 107 162 317 147 5.3% 8.1% 15.8% 7.3%

V2×V4 118 162 337 151 5.9% 8.1% 16.9% 7.5%

V6×V7 115 147 285 141 5.8% 7.3% 14.2% 7.0%

3. Three Independent Structural Signals

3.1 Signal I — Orthogonality Invariance (R2, R3)
Across all families, all tau2 levels, and both tracks: R2 (channel overlap) = 0.0000 and R3

(dual-relaxation interference) = 0.0000 throughout. This is not approximately zero — it is exactly zero.

Channel orthogonality is not a Tier-1 artifact. Witness-separability and factorization survive lifting.

R2/R3/R4 values for V2x4 (diagnostic family):

tau2 level tau2 value Max Overlap (R2) Max Interference (R3) Max Migration (R4) R4 status

t1 0.1 0.0000 0.0000 0.0062 PASS

t2 0.3 0.0000 0.0000 0.0247 PASS

t3 0.5 0.0000 0.0000 0.0309 PASS

t4 0.7 0.0000 0.0000 0.0988 PASS

t5 0.9 0.0000 0.0000 0.1235 FAIL

3.2 Signal II — Retention Erosion: Monotone and Family-Specific
Retention (R1-T) tracks identity-preserving witness survival: the fraction of baseline witness IDs that

remain single-gate witnesses in the lifted pool. V2x4 exhibits monotone retention erosion across all

gates, while V2x3 and V6x7 remain above threshold.

Family Gate t1 t2 t3 t4 t5 Trend

V2×V3 G1 1.000 1.000 1.000 1.000 1.000 slope=+0.0000

V2×V3 G2 1.000 0.994 0.944 0.926 0.889 slope=-0.0290

V2×V3 G3 1.000 1.000 1.000 1.000 1.000 slope=+0.0000

V2×V3 G4 1.000 1.000 1.000 1.000 1.000 slope=+0.0000



V2×V4 G1 0.975 0.924 0.847 0.856 0.763 slope=-0.0492

V2×V4 G2 0.883 0.722 0.586 0.377 0.340 slope=-0.1432

V2×V4 G3 0.923 0.772 0.691 0.599 0.448 slope=-0.1122

V2×V4 G4 0.967 0.874 0.742 0.642 0.517 slope=-0.1132

V6×V7 G1 0.983 0.878 0.843 0.826 0.748 slope=-0.0522

V6×V7 G2 0.980 0.932 0.816 0.803 0.769 slope=-0.0551

V6×V7 G3 0.979 0.951 0.888 0.828 0.825 slope=-0.0432

V6×V7 G4 0.965 0.908 0.844 0.674 0.645 slope=-0.0872

Green = rho >= 0.70 (pass threshold). Red = below threshold.

3.3 Signal III — Slope Stratification (R5-T)
R5-T measures the linear slope of retention versus tau2 level index (fitted via least squares). A slope

near zero indicates projection geometry stability under lift. A systematically negative slope indicates

retention erosion — a geometric property of the lift, not noise.

Family Gate Raw slope Norm slope Delta(raw-norm) Classification

V2×V3 G1 +0.0000 +0.0000 +0.0000 Stable

V2×V3 G2 -0.0290 -0.0290 +0.0000 Stable

V2×V3 G3 +0.0000 +0.0000 +0.0000 Stable

V2×V3 G4 +0.0000 +0.0000 +0.0000 Stable

V2×V4 G1 -0.0492 -0.0492 +0.0000 Stable

V2×V4 G2 -0.1432 -0.1432 +0.0000 Stratification signal

V2×V4 G3 -0.1122 -0.1122 +0.0000 Stratification signal

V2×V4 G4 -0.1132 -0.1132 +0.0000 Stratification signal

V6×V7 G1 -0.0522 -0.0522 +0.0000 Mild erosion

V6×V7 G2 -0.0551 -0.0551 +0.0000 Mild erosion

V6×V7 G3 -0.0432 -0.0432 +0.0000 Stable

V6×V7 G4 -0.0872 -0.0872 +0.0000 Mild erosion



4. Normalization Null Result — Decision Criterion B1

Run B (encoding-invariant track) applied three normalization maps to gate inputs before thresholding:

G2 uses dk_rel = dk / (mean_kappa + eta), G3 uses B_rel = sharpness / median(sharpness), G4 uses

L_rel = locality_score / (mean_locality + eta). These maps were designed to absorb curvature-induced

scale drift — the specific mechanism predicted by Interpretation A (encoding artifact hypothesis).

The encoding hypothesis made a falsifiable prediction: normalization would restore retention in V2x4 to

passing levels. The prediction failed.

Family Gate Raw passRate Norm passRate Delta Interpretation

V2×V3 G1 1.000 1.000 +0.0000 Control

V2×V3 G2 1.000 1.000 +0.0000 Control

V2×V3 G3 1.000 1.000 +0.0000 Control

V2×V3 G4 1.000 1.000 +0.0000 Control

V2×V4 G1 1.000 1.000 +0.0000 Normalization insufficient (-> B)

V2×V4 G2 0.400 0.400 +0.0000 Normalization insufficient (-> B)

V2×V4 G3 0.400 0.400 +0.0000 Normalization insufficient (-> B)

V2×V4 G4 0.600 0.600 +0.0000 Normalization insufficient (-> B)

V6×V7 G1 1.000 1.000 +0.0000 Control

V6×V7 G2 1.000 1.000 +0.0000 Control

V6×V7 G3 1.000 1.000 +0.0000 Control

V6×V7 G4 0.600 0.600 +0.0000 Control

Delta = 0.0000 across all gates. Not approximately zero. Exactly zero. The normalization maps

transformed gate thresholds proportionally with inputs, preserving pass/fail status identically. This is a

structural null: the encoding hypothesis is falsified.

5. Staged Degradation Trajectory (V2x4)

The migration metric (R4-T) reveals a geometric property of the lift that the slope analysis alone does

not capture: degradation is staged, not binary. At low tau2, witnesses erode but retain single-gate

identity. At high tau2, witnesses lose single-gate identity and partially migrate — without producing

overlap or interference.

tau2 tau2 value G2 retention G3 retention G4 retention R4 migration Stage

t1 0.1 0.883 0.923 0.967 0.0062 Projection stress



t2 0.3 0.722 0.772 0.874 0.0247 Projection stress

t3 0.5 0.586 0.691 0.742 0.0309 Projection failure

t4 0.7 0.377 0.599 0.642 0.0988 Projection failure

t5 0.9 0.340 0.448 0.517 0.1235 Breakdown onset

The projection degrades before the partition collapses. R2 and R3 remain zero throughout. This

confirms that witness-separability survives lifting; retention geometry does not. Staged degradation is a

geometric property of the lift, not a threshold artifact.



6. Theorem — Tier-2 Selective Transfer (Empirical)

Theorem (Tier-2 Selective Transfer — Empirical).

Let G = {G1, G2, G3, G4} be a witness-separably factorized gate set established at Tier-1

(certified by Chambers LIII and LIV). Let F = {V2xV3, V2xV4, V6xV7} be three Tier-2 operator

families applied via identity-preserving lift at tau2 in {t1,...,t5} (values 0.1 to 0.9). Then:

(i) Channel orthogonality is preserved under all families at all tau2 levels: R2 = 0 and R3 = 0

throughout. Witness-separability and factorization survive lifting.

(ii) Retention geometry is family-dependent: V2xV3 and V6xV7 maintain rho_i >= 0.70

across >= 4/5 tau2 levels for all gates. V2xV4 exhibits monotone retention erosion with slopes |d

rho/d tau| in [0.11, 0.14] for G2/G3/G4, against baseline |d rho/d tau| <= 0.06 in stable families.

(iii) Encoding-invariant normalization (dk_rel, B_rel, L_rel) produces Delta(passRate) =

0.0000 across all gates and tau2 levels for V2xV4, eliminating scale drift as an explanation.

(iv) At tau2 = t5, witness migration in V2xV4 crosses R4 threshold (mu = 0.1235 > 0.10),

indicating onset of projection breakdown while structural orthogonality is maintained.

Conclusion: Tier-2 lifting preserves witness-separability but does not uniformly preserve

retention geometry. Curvature-augmented operator families exhibit projection-level lift

incompatibility distinct from encoding effects. This establishes Tier-2 stratification as a structural

property of the operator hierarchy — hierarchical non-isometry of admissibility geometry under

operator lift.

7. Decision and Scope

Criterion Triggered? Evidence

B1: V2x4 fails after normalization YES Delta = 0.000; normalization has no effect on pass/fail

B2: V2x4 has steeper erosion slope YES V2x4 norm slopes -0.11 to -0.14 vs stable <=0.06

Decision rule satisfied YES (both) Either B1 or B2 sufficient; both triggered

A (encoding artifact) falsified YES Structural null on normalization collapses A

What this does NOT mean:
This result does not falsify factorization. It does not mean Tier-2 is broken. It does not mean Axis V

collapses. It means transferability is family-dependent. Factorization survives lifting. Admissibility



geometry does not lift uniformly. That is a stronger statement than universal transfer.

Scope boundaries (unchanged from LV v1.0.0):
LV does not search for new gates, assert global completeness, or extend the invariant model. It tests

robustness of the current invariant partition under operator tier change. Option C (projection-space

reformulation) remains open as a separate future chamber.

8. Vertical Arc — Completed

Chamber Question Result

LIII Are there hidden mechanism classes? No — structural completeness certified

LIV Does factorization survive perturbation? Yes — robustness certified under identity-preserving perturbation

LV Does factorization survive operator tier change? Yes (channels) / Partially (geometry) — stratification certified

The vertical arc is complete. LIII establishes that no mechanism classes are hidden at Tier-1. LIV

establishes that the factorization survives parametric perturbation. LV establishes that factorization

survives operator tier change, but admissibility geometry is family-dependent under lift. Together these

form a closed, falsifiable structural theory: factorization exists, persists, and stratifies.

CHAMBER LV CERTIFIED. VERTICAL ARC CLOSED.

Tier-2 Selective Transfer Theorem (Empirical) — Decision B — Confirmed.

Do not revise LV. Do not pursue Option C without independent theoretical

motivation.

Open projection-space reformulation as a new chamber if warranted.


