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Executive Summary 

Apple’s seminal study, The Illusion of Thinking: Understanding the Limitations of Reasoning 

Models via the Lens of Problem Complexity (2025), reveals critical shortcomings in Large 

Reasoning Models (LRMs), demonstrating their inability to reason effectively in high-

complexity scenarios [1]. These findings highlight two essential imperatives for advanced AI 

applications: deterministic architectures to ensure reliable, auditable outcomes, and human-

Chain-of-Thought (CoT) partnerships to amplify reasoning through structured inquiry. This 

white paper examines Apple’s evidence, clarifies FERZ LLC’s interpretations, and underscores 

the indispensable role of determinism and human-CoT collaboration in high-stakes domains like 

legal, healthcare, and finance. Supported by a recent use case (May 2025), it offers a blueprint 

for trustworthy AI in regulated environments. 

1. Introduction: The Probabilistic Fallacy 

Probabilistic Large Language Models (LLMs) have advanced natural language processing, yet 

their reasoning capabilities falter in complex, high-stakes scenarios. Apple’s 2025 study exposes 

LRMs’ structural collapse, unable to sustain logic, execute algorithms, or reason coherently at 

scale [1]. This white paper examines Apple’s findings, distinguishing them from FERZ LLC’s 

strategic interpretations, and emphasizes two pillars for overcoming these limitations: 

deterministic AI systems for rule-based reliability and human-CoT partnerships for amplified 

reasoning through iterative inquiry. Drawing on a recent use case (May 2025), we explore how 

these approaches enable advanced reasoning, providing a roadmap for trusted AI in regulated 

domains [3]. 

2. Interpretations of Apple’s Findings and FERZ’s Interpretations 

Apple’s empirical analysis of LRMs (e.g., Claude 3.7 Sonnet Thinking, DeepSeek-R1) across 

controlled puzzles (e.g., Tower of Hanoi, River Crossing) reveals significant reasoning deficits 

[1]. Below, we present Apple’s findings and FERZ’s interpretations for clarity. 

2.1 High-Complexity Deficiency 

Apple’s Finding: LRMs achieve zero accuracy on tasks with deep compositional depth, despite 

ample token budgets (Apple, Figure 6). In Tower of Hanoi, models fail as disk counts increase, 

unable to maintain sequential logic [1]. 
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FERZ’s Interpretation: This obvious deficiency underscores probabilistic AI’s unsuitability for 

high-stakes domains requiring precision. FERZ interprets this as evidence that deterministic 

systems, with rule-based logic, are essential for reliable outcomes in applications like legal 

contracts or medical diagnoses. 

2.2 Inconsistent Scaling Behavior 

Apple’s Finding: At high complexity, LRMs reduce reasoning effort (inference tokens) despite 

increasing difficulty, operating below context limits (Apple, Figure 6), indicating an architectural 

failure in compute allocation [1]. 

FERZ’s Interpretation: FERZ views this erratic scaling as a critical flaw undermining trust in 

applications like high-volume healthcare data processing. Deterministic systems maintain stable 

performance through structured governance, ensuring scalability for enterprise needs. 

2.3 Inability to Execute Algorithms 

Apple’s Finding: Even with explicit recursive algorithms, LRMs fail to execute reliably, 

showing no performance gain (Apple, Figure 8), exposing deficits in symbolic manipulation [1]. 

FERZ’s Interpretation: Algorithmic precision is non-negotiable in regulated scenarios. FERZ 

interprets this as a call for deterministic systems leveraging symbolic reasoning to guarantee 

logical execution, vital for financial audits or compliance validation. 

2.4 Incoherent Reasoning Patterns 

Apple’s Finding: At low complexity, LRMs “overthink,” exploring incorrect paths after 

solutions. At high complexity, they settle on wrong answers prematurely (Apple, Figure 7), 

lacking robust self-correction [1]. 

FERZ’s Interpretation: This incoherence erodes reliability in mission-critical tasks. FERZ sees 

deterministic systems, with auditable logic, as the solution to eliminate errors, while human-CoT 

partnerships, as shown in a recent use case (May 2025), guide coherent reasoning. 

2.5 Three Regimes of Performance 

Apple’s Finding: LRMs exhibit three performance regimes: non-thinking LLMs outperform at 

low complexity, LRMs show CoT advantages at medium complexity, and both fail at high 

complexity (Apple, Figure 4) [1]. 

FERZ’s Interpretation: The medium-complexity CoT advantage highlights human-guided 

reasoning’s potential, as validated by the use case (May 2025). However, FERZ interprets high-

complexity failure as necessitating deterministic architectures for mission-critical applications. 

3. The Role of Determinism in Advanced Scenarios 

Apple’s findings confirm probabilistic AI’s inadequacy for advanced reasoning in high-stakes 

domains [1]. Deterministic AI systems offer the only viable solution, providing: 

3.1 Rule-Based Logical Consistency 

Deterministic systems enforce strict rules across pre-processing (input shaping), upstream (intent 

governance), and post-processing (output validation), ensuring error-free reasoning. Unlike 

LRMs, they maintain logical rigor for legal contracts, medical diagnoses, or financial audits. 
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3.2 Symbolic Reasoning for Precision 

LRMs’ algorithmic failures (Section 2.3) highlight the need for symbolic reasoning, which 

deterministic systems deliver [1]. By validating calculations and intents (e.g., financial trading 

compliance), they ensure precision where probabilistic models fail. 

3.3 Auditable and Transparent Outcomes 

High-stakes domains require traceability. Deterministic systems generate tamper-proof logs, 

enabling forensic audits, unlike LRMs’ opaque reasoning (Section 2.4) [1]. This aligns with 

regulatory mandates (e.g., EU AI Act, GDPR) for explainability. 

3.4 Scalability for Enterprise Demands 

Deterministic systems provide real-time performance, meeting enterprise-grade throughput, 

unlike LRMs’ erratic scaling (Section 2.2) [1]. This ensures reliability in high-volume scenarios, 

such as healthcare data processing or legal document analysis. 

4. Human-CoT Partnership: Amplifying Reasoning 

Apple’s medium-complexity CoT advantage (Section 2.5) highlights human-guided reasoning’s 

power, as shown in a use case (May 2025) where structured inquiry transformed a contentious 

dialogue into a sophisticated AI solution [1]. Human-CoT partnerships are pivotal for advanced 

scenarios: 

4.1 Structured Inquiry as Reasoning Catalyst 

Precise, iterative prompts trigger CoT reasoning, amplifying AI’s capabilities. In the use case, 

provocative prompts elicited evidence-based responses, refining reasoning recursively, aligning 

with The Question is the Lock’s thesis that inquiry unlocks AI’s potential (Section IV) [3]. 

4.2 Recursive Compounding of Clarity 

Each human-AI exchange builds clarity, compounding insight through dialectical refinement. 

The use case’s iterative dialogue, guided by the Meyman Recursive Cognition Framework 

(MRCF), progressed from emotional claims to technical synthesis, mirroring Apple’s CoT traces 

(Apple, Figure 7), proving recursive inquiry’s efficacy in robust reasoning [1, 2]. 

4.3 Mitigating Probabilistic Limitations 

Human-CoT partnerships address LRM incoherence (Section 2.4) with external structure [1]. In 

the use case, verification questions (e.g., “What primary sources support your claim?”) corrected 

biases, ensuring coherence where LRMs fail. 

4.4 Enabling Medium-Complexity Success 

Apple’s medium-complexity regime (Section 2.5) relies on CoT, enhanced by human inquiry [1]. 

The use case’s success in navigating bias and complexity validates this, but high-complexity 

scenarios require deterministic oversight to prevent breakdown. 

5. Convergence: Determinism and Human-CoT Synergy 
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Apple’s findings advocate a dual approach: deterministic systems for reliability and human-CoT 

partnerships for amplified reasoning [1]. Their synergy is transformative: 

5.1 Deterministic Oversight for High Complexity 

LRMs’ high-complexity failure (Section 2.1) demands deterministic systems to ensure 

compliance and precision in regulated domains, providing the logical scaffolding LRMs lack [1]. 

5.2 Human-CoT for Medium-Complexity Innovation 

Human-CoT partnerships excel in medium-complexity tasks, as seen in the MRCF-guided use 

case (May 2025) [2]. Structured inquiry amplifies reasoning, fostering innovation within 

probabilistic limits. 

5.3 Hybrid Model for Enterprise Trust 

Combining deterministic governance with human-CoT collaboration creates a hybrid model, 

transforming probabilistic AI into a trusted partner. This aligns with regulatory mandates (2026–

2030, EU AI Act) and market demands ($50B AI governance market by 2028). 

6. Conclusion: Determinism Is Indispensable 

Apple's revelation of LRM's profound deficiencies—failing to reason, execute, or scale—signals 

the end of probabilistic AI's viability in high-stakes domains [1]. This paradigm shift aligns with 

architectural insights first articulated by the author in 2021, which identified current AI 

approaches as "excessively statistical" and called for causality analysis and dynamic 

augmentation—predictions now empirically validated by Apple's research. 

The convergence of evidence is unmistakable: deterministic AI systems, with rule-based logic, 

symbolic reasoning, and auditable transparency, are the sole foundation for advanced reasoning 

scenarios. Human-CoT partnerships, validated by Apple's medium-complexity findings and an 

MRCF-guided use case (May 2025), amplify reasoning through structured inquiry, but require 

deterministic oversight to address probabilistic shortcomings [1, 2]. 

Deterministic systems and human-CoT partnerships represent not just a technical solution, but an 

architectural evolution toward truly intelligent systems. This approach addresses the fundamental 

gaps in current AI: the need for causal reasoning, dynamic augmentation, and structured 

semantic representation beyond statistical pattern matching. 

Regulatory, market, and ethical imperatives affirm one truth: only deterministic AI can deliver 

the guarantees needed for legal, healthcare, and financial applications. FERZ LLC, with its 

deterministic frameworks, including LASO(f), is uniquely positioned to lead this paradigm shift, 

leveraging both prescient architectural insights and innovative IP portfolio to forge a future of 

structured, trustworthy intelligence [4]. The transformation from probabilistic speculation to 

deterministic certainty is not merely technological—it is the fulfillment of an architectural vision 

whose time has finally come. 
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