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INTRODUCTION
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• MARKETS GENERATE ABUNDANT SIGNALS — YET ECONOMIC FRAMEWORKS STRUGGLE 

TO ADAPT UNDER PERSISTENT ANOMALY. 

• WHY DO SUCH INFORMATION-RICH SYSTEMS STILL EXPERIENCE INSTABILITY?

• DO SYSTEMS FAIL BECAUSE THEY COORDINATE SIGNALS BUT LACK AN EXPLICIT 

CALIBRATION AXIS TO SECURE METRIC INTEGRITY OVER TIME?

• MANY INTELLECTUAL FRAMEWORKS PRIVILEGE ONE REASONING MODE WHILE LEAVING 

OTHERS IMPLICIT. 

• DEDUCTIVE SYSTEMS RISK CIRCULARITY

• EMPIRICISM RISKS NOISE 

• ADAPTIVE HEURISTICS RISK DRIFT

• THIS WORK ARGUES: COMPLEX ADAPTIVE SYSTEMS REQUIRE COHERENCE, 

CORRESPONDENCE, AND AN EXPLICIT CALIBRATION AXIS.
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THIS PRESENTATION:

• INTRODUCES THE COHERENCE–CORRESPONDENCE–CALIBRATION 

(CCC) FRAMEWORK AS A STRUCTURAL ARCHITECTURE FOR 

EVALUATING ADAPTIVE SYSTEMS

• APPLIES IT TO AUSTRIAN ECONOMICS AS A STRUCTURAL CASE STUDY. 

NOTE: THE CRITIQUE IS GROUNDED IN SYSTEM ARCHITECTURE AND CONTROL-THEORETIC DESIGN PRINCIPLES, 

NOT DOCTRINAL DISPUTES.  

CCC FRAMEWORK → ANALYSIS → IMPLICATION → WORKING EXAMPLE



THREE MODES OF REASONING

KEY INSIGHT: THESE THREE MODES 

JOINTLY FORM THE MINIMAL 

ARCHITECTURE OF ADAPTIVE 

INTELLIGENCE AND KNOWLEDGE 

SYSTEMS.
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COHERENCE–CORRESPONDENCE–CALIBRATION FRAMEWORK

CCC FRAMEWORK ASSESSES THE WORLDVIEW ON THE FOLLOWING 

THREE CRITERIA: 

1. ARE ITS RULES AND INTERNAL LOGIC STRUCTURALLY CONSISTENT? → 

COHERENCE (DEDUCTION)

2.  DO ITS SIGNALS RELIABLY TRACK REAL-WORLD BEHAVIOUR? → 

CORRESPONDENCE (INDUCTION)

3.  DOES IT CONTAIN AN EXPLICIT MECHANISM TO SECURE AND RECALIBRATE ITS 

EVALUATIVE STANDARD OVER TIME? → CALIBRATION (ABDUCTION)
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THE CCC TRIAD IS DIRECTLY MERGED WITH THE THREE CLASSICAL MODES OF REASONING. 



IRREDUCIBILITY OF THE THREE MODES

• DEDUCTION REQUIRES PREMISES → PREMISES REQUIRE 

INDUCTIVE GROUNDING.

• INDUCTION REQUIRES CATEGORIES → BUT CATEGORIES 

THEMSELVES REQUIRE LOGICAL STRUCTURE.

• BOTH REQUIRE HYPOTHESIS SELECTION UNDER 

UNCERTAINTY → ABDUCTION.

→ NO MODE CAN JUSTIFY ITS OWN STARTING POINT.

→ ISOLATION COLLAPSES FUNCTION.
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KEY INSIGHT: INTELLIGIBILITY REQUIRES THE TRIADIC REASONING ARCHITECTURE.¹

• DEDUCTION  INDUCTION  ABDUCTION

• INTELLIGENCE = CLOSED REASONING LOOP

¹ Charles Sanders Peirce, Collected Papers, 5.171 (c.1903)



• WITHOUT INDUCTION (CORRESPONDENCE), THE SYSTEM 

CANNOT GENERALIZE  — IT COLLAPSES INTO EMPTY 

FORMALISM;

• WITHOUT DEDUCTION (COHERENCE), IT PRODUCES 

NOISE;

• WITHOUT ABDUCTION (CALIBRATION), — IT LOSES 

ERROR-CORRECTION AND PRODUCES CONFIDENT BUT 

UNGROUNDED OUTPUT.

AI SYSTEMS AS AN ANALOGY
LLMS MAKE VISIBLE, AT SCALE, THE INTERACTION OF ALL THREE REASONING MODES. THEIR FAILURE MODES 

EXPOSE THE NECESSITY OF EACH AXIS.

KEY INSIGHT: A SINGLE MODE ALONE IS NON-GENERATIVE — THE SYSTEM CANNOT PRODUCE INTELLIGENCE. 

ANY ECONOMIC SYSTEM THAT CLAIMS TO BE ADAPTIVE MUST INSTANTIATE ALL THREE STRUCTURALLY. 7



CASE STUDY: AUSTRIAN ECONOMICS — EPISTEMIC STRUCTURE

• FOUNDATIONAL THEORY LAYER

• MISES — PURPOSEFUL HUMAN ACTION AS FOUNDATIONAL AXIOM (PRAXEOLOGY)

• A PRIORI DEDUCTIVE SYSTEM; EXPLAINS INTELLIGIBILITY, NOT PREDICTION

• VALUE-NEUTRAL IN SCOPE (WERTFREIHEIT)

• MARKET PROCESS LAYER

• HAYEK/KIRZNER — CATALLAXY, DISPERSED KNOWLEDGE, LOCAL LEARNING, PROFIT/LOSS AS 

ERROR, DISCOVERY, CORRECTION (INDUCTION, ABDUCTION)
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KEY INSIGHT: 

• AE DISTRIBUTES LEARNING ACROSS MARKET ACTORS, BUT INSULATES THE THEORY DESCRIBING 

THAT LEARNING FROM THE SAME REVISION PROCESS.

• THE AXIOMATIC BASE REMAINS METHODOLOGICALLY INSULATED FROM EMPIRICAL REVISION.
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CCC FRAMEWORK ANALYSIS —ARCHITECTURAL ASYMMETRY IN AE
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CCC Axis Level AE

COHERENCE THEORY DEDUCTIVE — PRAXEOLOGY, AXIOMATIC DERIVATION FROM ACTION

CORRESPONDENCE MARKET 

PROCESS

EMPIRICAL — CATALLAXY, EVOLUTIONARY INFORMATION SYSTEM NOT 

DERIVED FROM FOUNDATIONAL AXIOMS BUT INSTITUTIONAL ANALYSIS.

CALIBRATION SYSTEM 

GOVERNANCE

UNDERSPECIFIED — FOUNDATIONAL AXIOMS TREATED AS FIXED; NO 

EXPLICIT MECHANISM FOR REVISING SYSTEM-LEVEL OUTCOMES UNDER 

PERSISTENT THEORY–REALITY DIVERGENCE.

KEY INSIGHTS: 

• INTELLIGIBILITY AT THE THEORETICAL LEVEL CANNOT ARISE FROM DEDUCTION ALONE IF 

ADAPTIVE LEARNING OCCURS AT THE SYSTEM LEVEL.

• A SYSTEM DESCRIBING ADAPTIVE INTELLIGENCE MUST ITSELF BE CALIBRATABLE. OTHERWISE, THE 

MODEL CAN REMAIN INTERNALLY COHERENT WHILE REALITY DIVERGES INDEFINITELY.



METHODOLOGICAL CHOICE AND ITS CONSEQUENCE
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• TREATING ECONOMICS AS A PURELY A PRIORI SCIENCE IS A LEGITIMATE 

METHODOLOGICAL CHOICE. THAT CHOICE PRIORITIZES LOGICAL NECESSITY.

• THE LOGIC OF CHOICE IS A PRIORI; PEOPLE'S EXPECTATIONS CONVERGING 

(COORDINATION) IS AN EMPIRICAL HYPOTHESIS ABOUT REAL-WORLD COORDINATION.

• PRAXEOLOGY(AXIOMATIC AND DEDUCTIVE) ≠ CATALLAXY (EMPIRICAL PROCESS)

THE STRUCTURAL CONSEQUENCE IS THIS: 

• ACTION AXIOMS CANNOT PROVE EMPIRICAL CLAIMS. THEY MUST BE TESTED.

• NO LAYER ASKS WHETHER THE EVALUATIVE CRITERIA THEMSELVES REMAIN STABLE UNDER 

COMPOUNDING DYNAMICS

• A SYSTEM WITHOUT FORMAL META-CALIBRATION CAN REMAIN INTERNALLY COHERENT 

WHILE ACCUMULATING STRUCTURAL DRIFT UNDER ITS OWN SUCCESS CONDITIONS.
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HUMEAN IS-OUGHT NORMATIVE BRIDGE 

AUSTRIAN ECONOMICS

• MARKETS COORDINATE DISPERSED KNOWLEDGE (IS)

• COORDINATION / VOLUNTARY EXCHANGE IS 

PREFERABLE (EVALUATIVE NORM)

• THEREFORE: NON-INTERVENTION (OUGHT)

• DESCRIPTIVE STATEMENTS ABOUT THE WORLD (WHAT IS) DO NOT LOGICALLY ENTAIL NORMATIVE 

CONCLUSIONS (WHAT OUGHT TO BE). 

• IS CLAIM ABOUT HOW MARKETS BEHAVE → OUGHT CLAIM ABOUT WHAT POLICY SHOULD DO

• OUGHT REQUIRES A NORMATIVE BRIDGE; THEREFORE: EVERY POLICY CLAIM EMBEDS A VALUE PREMISE. 
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KEYNES/MMT (AS A REFERENCE)

• MARKETS PRODUCE INSTABILITY / UNDEREMPLOYMENT (IS)

• STABILITY / FULL EMPLOYMENT IS PREFERABLE (EVALUATIVE 

NORM)

• THEREFORE: INTERVENTION (OUGHT)

Implicit

KEY TAKEAWAY: NORMATIVITY IS UNAVOIDABLE. THE QUESTION IS WHETHER THE 

EVALUATIVE PREMISE IS EXPLICIT AND STRUCTURALLY CONSTRAINED UNDER FEEDBACK.

BOTH ECONOMIC TRADITIONS SHOW SYMMETRY IN THE IS-VALUE-OUGHT ARCHITECTURE



METRIC TARGETING → DRIFT 
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GOODHART’S LAW: WHEN A MEASURE BECOMES A TARGET, IT CEASES TO BE A GOOD MEASURE

ELEVATE PROFIT/OUTPUT INTO A DE-FACTO EPISTEMIC AUTHORITY.

• WHEN METRIC BECOMES THE GOAL → BEHAVIOR SHIFTS TO GAME THE METRIC

• AUSTRIANS: METRIC DOMINANCE THROUGH MARKET PROFIT SIGNAL → VULNERABLE TO DRIFT

• KEYNES: METRIC DOMINANCE THROUGH POLICY OPTIMIZATION → VULNERABLE TO DRIFT

• EVALUATIVE PREMISES FUNCTION AS FIRST-ORDER SELECTION METRICS IN RECURSIVE SYSTEMS.

KEY INSIGHT: RECURSIVE EVALUATIVE SYSTEMS 

REQUIRE SECOND-ORDER GOVERNANCE.

• HUME (NORMATIVITY IS UNAVOIDABLE)

• GOODHART (METRICS DRIFT UNDER OPTIMIZATION)
• RECURSIVE SYSTEMS THEORY(FEEDBACK AMPLIFIES DRIFT)

SYSTEMS-LEVEL SYNTHESIS



• CATALLAXY — A DECENTRALIZED ORDER EMERGING FROM COUNTLESS LOCAL DECISIONS 

COORDINATED THROUGH PRICE SIGNALS.

• PRICE/PROFIT → SIGNAL. WHAT EXACTLY DOES THE SIGNAL MEASURE?

• PROFIT (PROXY) MEASURES SUCCESS WITHIN CURRENT EXCHANGE CONDITIONS AT 

CURRENT PRICES, NOT SYSTEM COORDINATION OF CAPITAL STRUCTURES ACROSS TIME

• NO EVALUATION STANDARD → MAX(PROFIT AS PROXY) ≠ MAX(COORDINATION)

• ENTREPRENEURIAL SELECTION PRESSURE SHIFTS BEHAVIOR TOWARD MAXIMIZING THE PROXY

• “PRODUCE COORDINATION → PROFIT FOLLOWS” TO “MAXIMIZE PROFIT → REGARDLESS 

OF ANY VALUE ADD.”

CATTALAXY AND THE CALIBRATION QUESTION 

13

IF CALIBRATION IS NECESSARY, WHERE COULD IT EXIST?



DIGITAL CATALLAXY IN PRACTICE — CCC IN DECENTRALIZED AI MARKETS

• BITTENSOR — AN INTELLIGENCE ECONOMY STRUCTURED AROUND THREE ACTOR CLASSES:

• MINERS — PRODUCERS OF INTELLIGENCE

• VALIDATORS — EMPIRICAL EVALUATORS

• SUBNET OWNERS — INCENTIVE ARCHITECTS

• THE PROTOCOL LAYER HAS ALL THE RULES, CONSTRAINTS, CONSENSUS LOGIC (OUGHT)

• TOKEN EMISSION VENTURE FUNDING FOR DECENTRALIZED EXPERIMENTATION

KEY INSIGHT: THIS ILLUSTRATES HOW DECENTRALIZED SYSTEMS CAN EMBED 

METRIC GOVERNANCE AND ADAPTIVE CALIBRATION INTO PROTOCOL LOGIC.

CCC AXES:

• COHERENCE: PROTOCOL RULES AND CONSENSUS LOGIC

• CORRESPONDENCE: EMPIRICAL SCORING OF OUTPUTS

• CALIBRATION: RUBRIC EVOLUTION, SUBNET COMPETITION, INCENTIVE REALIGNMENT VIA YUMA CONSENSUS
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CONCLUSION: WHAT CCC REVEALS

• ALL ADAPTIVE INTELLIGENCE SYSTEMS REQUIRE THE CCC TRIAD — COHERENCE, CORRESPONDENCE, AND 

CALIBRATION. THIS CRITIQUE CONCERNS MISSING ARCHITECTURE, NOT THE MARKET PROCESS ITSELF. 

• OVER LONG HORIZONS, SYSTEMS WITHOUT GOVERNED RECALIBRATION CAN REMAIN INTERNALLY CONSISTENT 

WHILE GRADUALLY DRIFTING AWAY FROM REALITY.

• HUME + GOODHART + RECURSIVE SYSTEMS LOGIC IMPLIES NECESSITY OF SECOND-ORDER GOVERNANCE

• COORDINATION CLAIMS REQUIRE AN EVALUATIVE STANDARD; EVALUATION IMPLIES NORMATIVITY.

• MOST ECONOMIC DEBATES APPEAR TO BE ABOUT POLICY, BUT UNDERNEATH THEY ARE ACTUALLY ABOUT 

EVALUATIVE ARCHITECTURE.

• CCC ASKS HOW EVALUATIVE METRICS THEMSELVES ARE GOVERNED, TESTED, AND REVISED OVER TIME.

KEY TAKEAWAYS:

• PRAXEOLOGY EXPLAINS THE LOGIC OF ACTION; CATALLAXY DESCRIBES AN EMPIRICAL 

ADAPTIVE MARKET PROCESS. ADAPTIVE SYSTEMS REQUIRE CALIBRATION OF SIGNALS.

• COORDINATION WITHOUT CALIBRATION DRIFTS; CALIBRATION WITHOUT COORDINATION 

STAGNATES. INTELLIGENT ARCHITECTURE REQUIRES BOTH. 15



Q&A
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cccframework.ca
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