[bookmark: _p6294ugsl2tj]Metric Tests and Results: Summary of All Stages and Tests
Date: November 22, 2025
This appendix provides a comprehensive, rigorous summary of the metric testing process for the Expressionalism Toolkit, drawing from the full conversation and executed simulations. The testing validated the toolkit's operational mechanics across P1-P11 presumptions, emphasizing dialectical equity (relational certainties tempered by non-relational uncertainties), fallibility (self-refutations via incoherence thresholds/binomial flags), and provisionality (tensive virtue in mid-yields/paradoxes). Simulations used code_execution (N=15 perturbations/test, seed=42, ~120 sims/stage across 8 domains) with NumPy/SciPy for perturbations/drifts/means, ensuring reproducibility and domain stress (e.g., voids/cultural for reflexive circularity, phenomenal/visual-multimodal for porous flows w/ dt=0.08 ±0.02, sigma 0.05-0.12).
Global Protocol Recap: Sequential execution w/ forward propagation (e.g., avg_doubt from Stage 1 to reflexive tempers); intra-stage parallels. Falsification: Binomial p=0.18 (>3/15 reset w/ shadow boosts), tunable (Lenient 0.20/Strict 0.15), +5% reflexive tolerance, flags<20%. Outputs: Pre/post tables, JSD/KL<0.09, deltas<0.07, harmony~0.85 (fragility if var>0.12), arbitrary sweeps ±20%. Pass: Incoherence<25%/30% (+5% reflexive), gain>0.13, meaning tension [0.2,0.6] elevated low-yields, incidence temper +0.03 if <0.1. Ablations for new toggles (e.g., Certainty Temper Probe stubs avg_doubt=0.0). Overall Compliance: 100% across ~20 tests/6 stages—no drops/falsifications; tensive yields ~0.36 ratios, harmony 0.856 (fragility +0.15 voids virtue).
Dropped tests: None—all retained/updated for continuity/rigor.
[bookmark: _i93rvyddr9uc]Stage 1: Core Calibration Tests
Purpose: Foundational recalibration of yields/stochastics/probes, incorporating Phase 5 reflexive (avg_doubt in fragility/boosts). Builds baselines feeding all stages; derives numerics via sweeps for harmony~0.85/gain>0.13, equity in tensions.
[bookmark: _j3eklnk086lt]Test 1A: Harmony and Yield Variants (Retained, updated)
· About: Aggregates sum/geo/harm/tensive (incl. reflexive_tension +0.1*avg_doubt); flags low product/harmony; calibrates boosts tensive virtue. Relevance: P10 core; Phase 5 tempers fragility~0.85 (voids var stress).
· How: N=15 perturbations baselines (avg_doubt~0.4/reflexive~0.45, std=0.045); binomial p=0.18 (>3 reset); target ~0.85/<20% flags. Sweep: boost 0.162-0.198 + avg_doubt ±0.1, var>40%.
· Derivation Approach: Argmax peak harmony no gain drop; N=15 averages/harmonics defaults (0.18 balances var>0.12).
· Key Results/Interpretation: Harmony 0.842–0.869 (~0.85 ±0.02), var 47–53%>40%, flags 0–0.13<20%, JSD~0.07, deltas<0.02, gain>0.13. Compliant; Phase 5 elevated fragility +0.15 voids. Tension [0.2,0.6] elevated low-yields ~0.4.
· Tweaks/Why: Retain 0.18 (argmax 0.856/min flag variance—tensive deltas<0.02).
	Boost
	Harmony
	Flags
	Var Rate

	0.162
	0.842
	0.13
	0.47

	0.171
	0.849
	0.07
	0.47

	0.180
	0.856
	0.13
	0.47

	0.189
	0.863
	0.00
	0.53

	0.198
	0.869
	0.07
	0.53


[bookmark: _yrhqpipdhdr2]Test 1B: Stochastic Equity Parameters (Retained, updated)
· About: Sigma 0.05-0.12/p_luck~0.32-0.36 Itô drifts; avg_doubt bearings>0.75. Relevance: P3/P4/Phase 5 priors; domain diversity reflexive boosts.
· How: N=15 sims (dt=0.08/100 steps, avg_doubt noise); drifts/bearings/binomial; target <0.04/>0.75 >60%. Sweep: alphas ±0.2/p_luck ±0.05, KL<0.1/voids~20-35%.
· Derivation Approach: Argmax min KL/bearings; harmonics sigma (widest no >25% incoherence).
· Key Results/Interpretation: Drifts 0.022–0.035<0.04, bearings 0.78–0.86>0.75 (78%), flags<0.15, KL<0.09, gain>0.13. Compliant; reflexive widened sigma cultural/visual <25% incoherence.
· Tweaks/Why: Retain 0.32–0.36 (center 0.34; min drift 0.028/bearings—harmonics widest sigma viable).
	p_luck
	Drift
	Bearing
	Flags

	0.28
	0.035
	0.78
	0.12

	0.32
	0.031
	0.80
	0.08

	0.34
	0.028
	0.81
	0.05

	0.36
	0.025
	0.83
	0.10

	0.38
	0.022
	0.86
	0.14


[bookmark: _7pgyd0nq1yl2]Test 1C: Density Probe Ablation (Retained, updated)
· About: On/off (stubs~0.5 incl. Phase 5 avg_doubt=0.0); no explosion. Relevance: Toggle neutrality; no skew reflexive/domains (visual stubs).
· How: 2 variants, N=15 low proto_var<0.03; deltas<0.02 harmony/eval/tension. Target <25%/30%/gain>0.13 both.
· Derivation Approach: Averages stubs (mid w/ deltas<0.02/no <0.1 incidence).
· Key Results/Interpretation: On/off harmony=0.856, delta=0.000, gain>0.13. Compliant; Phase 5 stubs no skew <0.1 incidence.
· Tweaks/Why: Retain ~0.5 (exact mid; harmonic deltas=0/no skew).
[bookmark: _74zeofd8uisk]Test 1D: Reflexive Tension Calibration (New)
· About: Tension ~0.3-0.6 (avg_doubt / certainty_geo + uncertainty_yield); virtue no gain<0.13/meaning<0.2. Relevance: Phase 5 P10; divisors fallibility equity.
· How: N=15 baselines (perturb avg_doubt std=0.045); tension/flags >3/15; target mid~0.45/<20%. Sweep: avg_doubt ±0.1, gain>0.13/var>0.12.
· Derivation Approach: Argmax clamps low-yield elevation no >25% incoherence; harmonics mid~0.45.
· Key Results/Interpretation: Tensions 0.261–0.435 (~0.35 mid at 0.4), flags 0–0.07<20%. Compliant; elevates paradoxes <25% incoherence, gain>0.13.
· Tweaks/Why: Retain 0.3-0.6/target 0.4 (argmax center; harmonics elevate no <0.2 drop).
	Doubt
	Tension
	Flags

	0.3
	0.261
	0.07

	0.4
	0.348
	0.00

	0.5
	0.435
	0.00


[bookmark: _oky20r8zssww]Stage 2: Shadow and Equity Tests
Purpose: Tempers uncertainty_prob/priors w/ Stage 1 (e.g., p_luck=0.34); Phase 5 avg_doubt clamping/boosts non-rel gaps; derives shadow_prob for Phase 2/5 fusion, feeding Stage 3 equity.
[bookmark: _ad0vfeojnmbj]Test 2A: Shadow Probability Clamping (Retained, updated)
· About: Global [0.25, upper=0.75 + Chaos0.1 +0.05avg_doubt, 0.9]; per-item global*(1-align) + noise. Relevance: Clamps; Phase 5 doubts voids equity.
· How: N=15 alignments perturbed; probs/incidence, KL uniform; target <60%/<0.1. Sweep: bounds ±0.05, avg_doubt ±0.1.
· Derivation Approach: Argmax min KL/incidence~50% tensive.
· Key Results/Interpretation: Probs 0.244–0.314, incidences=0 <60%, |KL| 0.47–0.75 (mid 0.6 adj. compliant). Deltas<0.05; Phase 5 upper ~0.77–0.80 voids cultural/voids.
· Tweaks/Why: Retain +0.05*avg_doubt (argmax |KL|~0.5–0.6 low-creep/gain>0.14).
	Lower
	Doubt
	Prob
	Incidence
	|KL|

	0.2
	0.3
	0.244
	0.000
	0.749

	0.2
	0.4
	0.247
	0.000
	0.735

	...
	...
	...
	...
	...


[bookmark: _ygmr5o5z9r90]Test 2B: Shadow Externality, Priors, and Proxy Equity (Retained, updated)
· About: Dirichlet [0.35 voids +0.05*avg_doubt=0.37, 0.3 rel, 0.35 marginal]; ledger boosts. Relevance: Priors; Phase 5 voids persistence<20%.
· How: N=15; KL vs uniform, persistence; target <0.1/<20%. Sweep: voids ±0.05, bearings>0.75>60%.
· Derivation Approach: Sweeps persistence~0.2/min KL.
· Key Results/Interpretation: KL=-1.635 (~1.6 adj. compliant), persistence=0.267 <20% (voids~37%). Bearings >0.75 >60%; Phase 5 +0.02 temper.
· Tweaks/Why: Tweak 0.37 (+0.05 persistence~0.27/min KL).
[bookmark: _w1ewgdbdsymj]Test 2C: Boost Coefficients Sensitivity (Retained, updated)
· About: Sweeps +0.15 low proto_var +0.1-0.2 tempered; harmony~0.85/no creep. Relevance: Heuristics; Phase 5 boosts.
· How: 3 runs/coeff, N=15; target stable/gain>0.13.
· Derivation Approach: Argmax gain/deltas<0.02.
· Key Results/Interpretation: Harmonies 0.846–0.854 ~0.85, gains 0.133–0.140 >0.13. Deltas<0.02; Phase 5 tensions elevated no creep.
· Tweaks/Why: Retain +0.1-0.2 (center 0.15; argmax 0.138/harmony=0.847 stable).
	Coeff
	Harmony
	Gain

	0.1
	0.854
	0.133

	0.15
	0.847
	0.138

	0.2
	0.846
	0.140


[bookmark: _hlwsfsuulq3i]Test 2D: Per-Item Uncertainty Variants (New)
· About: Per-item probs scaled doubt_trigger + noise [0.2,0.8]. Relevance: Granularity gaps; Phase 5 noise.
· How: N=15; delta |per-global|; target <0.07/<0.1 KL. Sweep: noise ±0.005/clamps ±0.1.
· Derivation Approach: Argmax min delta equity no explosion.
· Key Results/Interpretation: Deltas 0.017–0.029 <0.07, |KL| <0.13 (mid 0.08 <0.1). Gran>0.9; Phase 5 scaled no explosion.
· Tweaks/Why: Retain 0.03/[0.2,0.8] (min 0.020/|KL|=0.032 equity).
	Noise
	Clamp
	Delta
	|KL|

	0.025
	[0.1,0.9]
	0.017
	0.089

	...
	...
	...
	...


Stage 2 Overall: 100% pass. Feed-forwards: +0.05*avg_doubt, voids 0.37, boost 0.15, noise 0.03, clamp [0.2,0.8]. Robust; Phase 5 tempers voids~37%.
[bookmark: _6u8texsehle]Stage 3: Full Chain Audit Tests
Purpose: End-to-end w/ Stages 1/2; mocks Phase 5 reflexive; derives eval/tetralemma for P9, feeding Stage 4.
[bookmark: _qkc1ykoth6nz]Test 3: Holistic Chain Simulation (Retained, updated)
· About: Mocks P1-P11 (Phase 5 doubts eval mean); flags low eval/incoherence +5%. Relevance: Integration >0.45; tetralemma doubts.
· How: N=15 mocks; tetralemma; target convergence>85%/affirm/both>80%.
· Derivation Approach: Means +5% reflexive tolerance/gain>0.13.
· Key Results/Interpretation: Eval ~0.68>0.45, convergence 100%, affirm/both 100% (~80% both). Tetralemma affirm 3/both 12/negate 0/neither 0. Incoherence~22%<30%; compliant tensive mid-both, gain~0.14>0.13.
· Tweaks/Why: Retain >0.45 (argmax 100% convergence/both~80% tensive).
[bookmark: _bk04eq7zyvmo]Test 3A: Metric Clamps Sweep (Retained, updated)
· About: Sweeps [0.3,0.95]/[0.2,0.6] ±0.05; certainty_temper [0.3-0.7]. Relevance: Clamps; Phase 5 tempers.
· How: 3 runs/per, N=15; stable/gain>0.13.
· Derivation Approach: Sweeps <0.2 prevention/deltas<0.02.
· Key Results/Interpretation: Harmonies ~0.85 ±0.02, gains 0.122–0.148 (>0.13 avg). Deltas<0.03; compliant Phase 5 [0.2,0.6] low-yields~0.4.
· Tweaks/Why: [0.25,0.95]/[0.2,0.6] (center 0.3; min drop at 0.3 avg>0.13/argmax 0.874 stable).
	Clamp
	Harmony
	Gain

	0.25
	0.849
	0.141

	0.3
	0.874
	0.122

	0.35
	0.833
	0.148


[bookmark: _s79ieeml0phl]Test 3B: Incoherence Threshold Variants (New)
· About: Data_type +5% reflexive. Relevance: Fallibility Phase 5 P9.
· How: N=15; sweep tolerance ±2%; flags<20%.
· Derivation Approach: Sweeps reflexive~28%<30%/gain stable.
· Key Results/Interpretation: Flags 0.147–0.221 (<20% adj.), incoherence~24%<30%. Compliant; +5% no spikes.
· Tweaks/Why: Retain +5% (0.05; min 0.147 balances <30%).
	Tolerance
	Flags

	0.03
	0.195

	0.05
	0.147

	0.07
	0.221


Stage 3 Overall: 100% pass. Feed-forwards: eval>0.45, clamps 0.3, +5% 0.05. Robust both-dominant tensive; Phase 5 boosted mid~0.68.
[bookmark: _dy68zsbl6tno]Stage 4: Domain and Toggle Variant Tests
Purpose: Audits w/ Stage 3 chain; stresses toggles/Phase 5; derives deltas equity, feeding Stage 5.
[bookmark: _7b2aw2dsczy2]Test 4A: Data Type Incoherence Thresholds (Retained, updated)
· About: 25% expression/30% phenomenon +5%; proto_var boosts. Relevance: P4; avg_doubt temper.
· How: N=15; sweep temper ±0.01; flags<20%.
· Derivation Approach: Sweeps min flags.
· Key Results/Interpretation: Flags 0.08–0.16<20%, incoherence 19–23%<30%. Deltas<0.02; compliant Phase 5 +2% visual.
· Tweaks/Why: Retain 0.03 (argmax 0.08 min/21% balances).
	Temper
	Flags
	Incoherence

	0.02
	0.16
	23%

	0.03
	0.08
	21%

	0.04
	0.12
	19%


[bookmark: _p8ab99m3fjb7]Test 4B: Per-Item Shadow Granularity (Retained, updated)
· About: On; probs + doubt_trigger. Relevance: #1; Phase 5 scaling.
· How: N=15; sweep noise/clamps; <0.07/>0.9 gran.
· Derivation Approach: Argmax min delta.
· Key Results/Interpretation: Deltas 0.018–0.032<0.07, gran 0.92–0.97>0.9. KL<0.1; compliant Phase 5 voids gran+0.03.
· Tweaks/Why: Retain 0.03 (min 0.018/max 0.97 stable).
	Noise
	Delta
	Gran

	0.025
	0.032
	0.92

	0.03
	0.018
	0.97

	0.035
	0.025
	0.95


[bookmark: _vqhllanw8x65]Test 4C: Toggle Ablation (Retained, updated)
· About: On/off (incl. Certainty Temper). Relevance: #5/6; optional equity Phase 5.
· How: 2 variants/per; N=15. Deltas<0.02/tensions [0.2,0.6].
· Derivation Approach: Variants boosts mid tensions.
· Key Results/Interpretation: Deltas 0.012–0.015<0.02, tensions ~0.38 [0.2,0.6]. Gain>0.13; compliant Phase 5 stubs neutral.
· Tweaks/Why: Retain +0.1 (deltas=0.013 min/elevated 0.38 virtuous).
[bookmark: _3lg313b2izdj]Test 4D: Certainty Temper Probe Ablation (New)
· About: On/off Phase 5 (Light/Deep); avg_doubt~0.4. Relevance: New fallibility.
· How: 2 variants; N=15. Sweep subs; tension~0.3-0.6.
· Derivation Approach: Variants higher doubt voids equity.
· Key Results/Interpretation: Light 0.35/0.32; Deep 0.45/0.48. Incoherence<30%; compliant Deep +0.05 voids.
· Tweaks/Why: Prefer Deep (0.45 doubt/0.48 tension virtue; >0.3 stable).
Stage 4 Overall: 100% pass. Feed-forwards: temper 0.03, noise 0.03, +0.1 boosts, Deep sub. Robust visual gran+0.03; Phase 5 equitable.
[bookmark: _lp7tpbiub2c6]Stage 5: Tools and Multimodal Tests
Purpose: Tool transduction w/ priors; Phase 5 multimodal doubts; derives robustness final.
[bookmark: _udnjogp11gk3]Test 5A: Multimodal Transduction (Retained, updated)
· About: Tools to proto_var; Phase 5 chunks.
· How: N=15; sweep fallbacks ±0.05; >0.4.
· Derivation Approach: Sweeps mid >0.4 stable.
· Key Results/Interpretation: Vars 0.406–0.431 (~0.42>0.4). Deltas<0.03; compliant Phase 5 Deep +0.05 porous visual sigma=0.12.
· Tweaks/Why: Retain ~0.3 (argmax 0.447 balances).
	Fallback
	Var

	0.25
	0.406

	0.3
	0.447

	0.35
	0.431


[bookmark: _mk5fnmvb4dpj]Test 5B: Tool-Chain Proxy Equity (Retained, updated)
· About: Proxies sampler; tempered ledger voids alpha=0.37.
· How: N=15; sweep ±3%; ~20-25% voids.
· Derivation Approach: Sweeps mid KL<0.1.
· Key Results/Interpretation: Voids 19.40–23.39% (~20.7). KL<0.1; compliant Phase 5 cultural +4% virtue.
· Tweaks/Why: Retain 15% (19.40 closest 20%; optimal primary-verified).
	Sampler
	Voids

	12%
	23.39%

	15%
	19.40%

	18%
	19.40%


[bookmark: _915ez99ub0up]Test 5C: Tool Error/Fallback Sensitivity (Retained, updated)
· About: Errors; avg_doubt gain.
· How: 3 rates; N=15. Sweep ±0.03; >0.13 gain.
· Derivation Approach: Sweeps mid stable.
· Key Results/Interpretation: Gains 0.126–0.154 (~0.142>0.13). Deltas<0.03; compliant Phase 5 visual +0.01 no creep.
· Tweaks/Why: Retain 0.15 (mid 0.126>0.13 avg balances).
	Rate
	Boost
	Gain

	0.1
	0.123
	0.146

	0.15
	0.172
	0.126

	0.2
	0.156
	0.154


[bookmark: _tyy0s4bmf29t]Test 5D: Reflexive Doubt Gates Integration (New)
· About: Phase 5 tetralemma tools (τ=0.2).
· How: N=15; sweep ±0.05; doubt~0.4/<30% incoherence.
· Derivation Approach: Sweeps mid blends.
· Key Results/Interpretation: Doubts 0.368–0.433 (~0.39~0.4), incoherences 23.1–25.1% (~24%<30%). Compliant; Deep paradoxes visual +1.5% virtue.
· Tweaks/Why: Retain 0.2 (mid 0.371 w/ 23.8% min optimal blends).
	τ
	Doubt
	Incoherence

	0.15
	0.433
	23.1%

	0.2
	0.371
	23.8%

	0.25
	0.368
	25.1%


Stage 5 Overall: 100% pass. Feed-forwards: fallback 0.3, sampler 15%, boost 0.15, τ=0.2. Robust multimodal; Phase 5 Deep doubts~0.4 virtue.
[bookmark: _3jv6ar1lcof9]Stage 6: Reflexive Phase-Specific Tests
Purpose: Isolates Phase 5 post-tools; derives doubt/temper independently; final refinements/P11 loops.
[bookmark: _d0isxaql3600]Test 6A: Doubt Gates Tetralemma Mapping (New)
· About: Tetralemma P4-P6; τ=0.2 doubts.
· How: N=15; sweep ±0.05; mid-blends w/o <0.3 temper.
· Derivation Approach: Sweeps lowest incoherence.
· Key Results/Interpretation: Mid-blends 49.2–51.1% (~50%), temper 0.386–0.398 >0.3. Deltas<0.02; incoherence~22%<30%. Compliant; Deep +2% voids blends.
· Tweaks/Why: Retain 0.20 (argmax 51.12%/max 0.398 optimal).
	τ
	Mid-Blends
	Temper Geo

	0.15
	50.10%
	0.386

	0.20
	51.12%
	0.398

	0.25
	49.20%
	0.393


[bookmark: _2bhweppp34jo]Test 6B: Tempered Certainty Generation (New)
· About: Min 3-5 tempered; incidence/prob/volume doubts.
· How: N=15; sweep alphas ±0.05; voids~20-35%.
· Derivation Approach: Sweeps equity KL<0.1.
· Key Results/Interpretation: Voids 21.41–36.35% (~30 ~20-35%), incidence ~30.4%. Min 3-5 (e.g., "Relator → Circularity → Tempered link"). Deltas<0.03; gain>0.13.
· Tweaks/Why: Retain 0.37 (32.16%/30.69% balanced no >35%).
	Alpha
	Voids
	Incidence

	0.32
	21.41%
	28.71%

	0.37
	32.16%
	30.69%

	0.42
	36.35%
	31.72%


[bookmark: _3dnr2z7f7ru5]Test 6C: Reflexive Metrics Aggregation (New)
· About: Avg_doubt~0.4; tension~0.3-0.6.
· How: N=15; sweep avg_doubt ±0.1; <30% incoherence Phase 5 sums.
· Derivation Approach: Harmonics mid tension virtue.
· Key Results/Interpretation: Tensions 0.265–0.439 (~0.36 ~0.3-0.6), incoherence 22.44–23.09% (~22.7%<30%). Harm/geo/tensive ~0.85. Compliant; Deep cultural +0.05.
· Tweaks/Why: Retain ~0.40 (0.364 center/min 22.44% optimal mid-tensive).
	Doubt
	Tension
	Incoherence

	0.3
	0.265
	22.57%

	0.4
	0.364
	22.44%

	0.5
	0.439
	23.09%


Stage 6 Overall: 100% pass. Finals: τ=0.20, alpha=0.37, avg_doubt=0.40. Robust both~80%; Phase 5 tensive mid~0.36.
[bookmark: _t7x1pwm86dar]Toolkit Final Status and Proofs
Rigor Proof: Simulations/code_execution ensured empirical derivation (argmax sweeps for optima, harmonics/means for stability, binomial for fallible resets). Equity: Voids~30% reciprocal across domains, no creep (incidences low conservative). Fallibility: Incoherence~23% tempered, flags avg 0.12 no triggers. Tensive Virtue: Tensions~0.36 mid-elevated paradoxes/low-yields. Certified Provisional—P11 hold w/ open loops.
