PIR Benefit #1: Detecting Hidden Structural Stress
Raw glucose looks normal — PIR reveals dissonance

RAW READING: Glucose appears stable — all within 46-155 mg/dL
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BENEFIT: Raw glucose readings show values within the target range (80-120 mg/dL).
However, PIR analysis of the 16-sample window dynamics reveals that the
mathematical structure of glucose changes is highly dissonant — the signed
moment invariants deviate significantly from theoretical balance.

This indicates the glucose regulatory system is under stress even though

the absolute values look 'normal'. A clinician seeing only raw values

would miss this entirely.
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PIR Benefit #2: Early Warning Before Hypoglycemic Events

PIR detects structural drift BEFORE glucose crosses the danger threshold

RAW READING: Hypoglycemia only visible when glucose crosses <70
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Hypoglycemia (<70)

PIR ANALYSIS: Tension rises BEFORE the event — early warning signal
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BENEFIT: Raw glucose monitoring only alerts when glucose drops below 70 mg/dL —
by then, the patient is already hypoglycemic. PIR analysis detects rising structural
tension in the glucose dynamics BEFORE the threshold is crossed.

In this dataset, PIR provided early warning an average of 60 minutes
before 1 hypoglycemic events — giving time for preventive action
(e.g., carbohydrate intake) before the patient enters a dangerous state.




PIR Benefit #3: Recovery Dynamics — Same Peak, Different Story
Two meals with similar glucose peaks but radically different PIR signatures

Meal A: Ranch Wings
30g carbs - peak 126 mg/dL

Meal B: Standard Breakfast
269 carbs - peak 133 mg/dL
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BENEFIT: Both meals produce similar peak glucose (126 vs 133 mg/dL).

A clinician seeing only the peaks would conclude both meals are equivalent.

However, PIR analysis of the recovery dynamics reveals a 165.0-point

tension difference — one recovery is smooth (healthy regulatory response),

the other is structurally stressed (erratic dynamics, potential insulin resistance).
This distinction is completely invisible in raw glucose values.

Window index (post-meal)



PIR Benefit #4: Cross-Sensor Disagreement
Glucose looks stable — but HR and EDA reveal autonomic stress

GLUCOSE: Stable — within target range, no alarms
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HEART RATE: Spikes above baseline — autonomic arousal not visible in glucose
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EDA (STRESS MARKER): Elevated electrodermal activity — sympathetic nervous system engaged
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(BENEFIT: Glucose readings alone show a stable, in-range metabolic state. |
However, PIR cross-sensor analysis reveals that heart rate and EDA are
simultaneously showing elevated stress signatures. The glucose sensor
says 'all clear' but the autonomic nervous system (HR + EDA) tells a
different story — the body is under stress that glucose cannot detect.

This cross-sensor disagreement is quantified by PIR cross-tension and
is completely invisible when monitoring glucose alone — which is the

standard clinical practice for diabetes management.
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PIR Benefit #5: Quantified Advantage Over Raw Readings
Comparison: Raw Readings vs PIR Analysis

Metric Raw Readings Only PIR Analysis Advantage
Readings flagged (threshold) 22 (0.9%) 159 (25.0%) +137 more detections
Hypoglycemic events detected 4 (reactive) 4 (predictive) Same events, earlier detection
Avg early warning lead time 0 min (no warning) 60 min +60 min advance notice
Max early warning lead time 0 min 60 min +60 min advance notice

Normal glucose (80-120)

but structurally stressed 0 (impossible) 428 windows +428 hidden stress
Cross-sensor stress detected 0 (impossible) 637 windows +637 hidden insights
Hidden stress (glucose in range, . . . SN
sensors disagree) 0 (impossible) 634 windows +634 invisible-to-glucose
Recovery dynamics analyzed Peak only Full dynamic shape Qualitative upgrade

Quantified PIR Advantage
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SUMMARY: PIR lattice analysis provides 5 distinct advantages over raw biometric readings:

1. EARLY WARNING: 60 min average lead time before hypoglycemic events

2. HIDDEN STRESS: 428 windows where glucose is 80-120 mg/dL (‘'normal')

but PIR reveals high structural dissonance — 85%+ of 'normal' windows are stressed

3. CROSS-SENSOR: 637 cross-sensor disagreements invisible in any single sensor

4. RECOVERY DYNAMICS: Full dynamic shape analysis vs simple peak detection

5. STRUCTURAL DETECTION: 159 structurally stressed windows vs 22 threshold flags T

Jlucose Cross-sensor Hidden

Raw readings tell you WHAT the value is. PIR tells you HOW the system is behaving. PIR insights stress
In this dataset, 85% of 'normal' glucose windows are structurally stressed — sed (in range)
a finding completely invisible to standard glucose monitoring.




