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ABSTRACT
Recent artificial intelligence (AI) systems have increasingly taken on important roles in areas requiring high levels of judgment and accountability, such as law, administration, and dispute resolution. However, traditional AI-based judgment systems, which inherently improve through learning and adaptation, face structural limitations in terms of reproducibility, explainability, and accountability. Previous studies have attempted to mitigate these issues through explainable AI (XAI), integration with rule-based systems, and institutional regulations, but they fundamentally maintain the paradigm of positioning AI as a judgment subject. This paper revisits this paradigm and proposes a new system architecture that utilizes AI but does not assign it judgment functions. The core idea is to clearly separate the judgment execution path from the structural evolution path. Judgment execution is performed deterministically under strict constraints: fixed input data, enforced procedural order, fixed mapping between criteria and facts, and blocking of post-hoc modifications. This guarantees identical output for identical input, complete explainability, and clear accountability. In contrast, AI is not involved in the judgment execution path; instead, it performs roles such as analyzing judgment history, detecting recurring error and omission patterns, performing statistical trend analysis, and generating structural adjustment candidates within a separate evolution path. Thus, the system maintains the certainty and reproducibility of judgment while achieving continuous structural improvement and adaptation in the long term. Unlike the existing paradigm that uses AI as a judgment subject, this paper demonstrates that structural separation, premised on AI's limitations, can resolve the fundamental dilemma between reproducibility and adaptability. The proposed architecture presents a new benchmark for AI system design in various fields where accountability and explainability are essential, not only in legal and administrative judgment systems.
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I. INTRODUCTION
With the rapid advancement of artificial intelligence (AI) technology, the use of AI systems in various judgment-required domains is rapidly expanding. In legal judgment support, administrative decision-making, dispute resolution, audit, and verification systems, AI is utilized as a tool for processing vast amounts of data and analyzing complex patterns, and has been expected to enhance the efficiency and consistency of judgment [1], [2].
However, in practical operational environments, AI-based judgment systems repeatedly face the same problems. Cases are consistently reported where judgment results differ for identical inputs, the judgment process is not reproducible, or clear explanations or accountability for results are difficult [3], [4]. Particularly in areas such as legal and administrative judgment, where the legitimacy and responsibility of outcomes are strictly required, these issues fundamentally undermine system reliability.
Existing studies have proposed approaches such as explainable AI (XAI), integration of rule-based models with machine learning, human-in-the-loop judgment structures, or institutional regulatory mechanisms to overcome these limitations [5]–[7]. However, these approaches commonly maintain AI as the judgment subject or a core element of the judgment path and remain at the level of mitigating problems through post-hoc supplementation or external control. As a result, the tension between judgment adaptability, reproducibility, and explainability remains unresolved.
This paper posits that the root cause of these problems lies not in a lack of technical performance or explanation techniques, but in a structural design flaw that places AI—whose essence is learning and adaptation—within the judgment path. That is, the moment judgment is delegated to AI, conflict with key requirements such as rule compliance, procedural fixation, and result reproducibility is inevitable. This is not a defect of AI, but a problem of system design that does not consider AI's characteristics.

Therefore, based on the principle of "using AI but not entrusting it with judgment," this paper proposes a new AI system architecture that clearly separates judgment execution from structural evolution. In the proposed structure, judgment execution is performed deterministically under fixed procedures and constraints, while AI performs only auxiliary roles in an evolution path separated from the judgment path. This structural separation ensures the reproducibility and explainability of judgment while enabling long-term system improvement and adaptation.

The main contributions of this paper are as follows:
1. It redefines the fundamental instability of AI-based judgment systems from a structural perspective.
2. It presents the possibility of coexistence between reproducibility and adaptability through an architecture that separates judgment and evolution.
3. By excluding AI from the judgment subject, it presents practically applicable design principles for domains requiring accountability and explainability.


II. RELATED WORK AND STRUCTURAL LIMITATIONS OF AI JUDGMENT SYSTEMS
Existing research on AI-based judgment systems has primarily focused on improving accuracy, learning efficiency, and securing explainability. While these studies adopt different approaches, they share a structural similarity in that they position AI as a central element in the judgment process.

A. Rule-Based Judgment Systems and Their Limitations
Early judgment systems were designed based on explicit rule sets. These systems have the advantage of high reproducibility and explainability because the judgment path is fixed and produces identical results for identical inputs [8]. However, they have limited ability to adapt to environmental changes or exceptional situations, and management complexity increases dramatically as rules proliferate. For new types of events or complex situations, they easily fall into a judgment-impossible state due to undefined rules.

B. Machine Learning-Based Judgment Systems and Reproducibility Problems
Machine learning and deep learning-based systems have been proposed as alternatives to overcome the limitations of rule-based systems, as they can learn patterns from large-scale data and perform complex judgments [9]. However, they structurally do not guarantee identical judgment results for identical inputs. Judgment results may fluctuate due to changes in training data, model updates, or parameter adjustments, and the judgment path itself is not explicitly fixed. This causes serious problems in areas where reproducibility, verifiability, and accountability are essential.

C. Limitations of Explainable AI (XAI)
XAI is an approach to compensate for the opacity of machine learning models, providing post-hoc explanations for judgment results or visualizing important internal features of the model [10]. However, XAI remains a method of adding explanations after judgment results are generated and does not solve the structural instability of the judgment process itself. Even if explanations are provided, if identical judgments for identical inputs are not reproducible, the problems of accountability and verifiability are not fundamentally resolved.

D. Contradictions in Hybrid Judgment Structures
Hybrid structures combining rule-based and learning-based systems attempt to secure both constraint through rules and flexibility through learning simultaneously [11]. However, hybrid structures also cannot completely eliminate problems such as rule circumvention, opacity in exception handling, and ambiguity of judgment responsibility because AI is still located within the judgment path. If the boundary between rules and learning is ambiguous, identifying the origin of judgment results becomes difficult, which may rather degrade system reliability.

E. Common Structural Limitations of Existing Approaches
In summary, existing approaches share the following common limitations. First, most maintain AI as the judgment subject or a core element of the judgment path. Second, attempts to simultaneously secure judgment adaptability and reproducibility face structural conflict. Third, explainability or regulation remains a post-hoc supplementary means and does not guarantee the deterministic stability of the judgment path itself.

III. PROPOSED ARCHITECTURE: STRUCTURAL SEPARATION OF JUDGMENT AND EVOLUTION
This section proposes an overall architecture for implementing a system that utilizes AI but does not entrust it with judgment. The core is to physically and logically separate the Judgment Path and the Evolution Path, ensuring the determinacy and reproducibility of judgment while enabling long-term structural improvement.

A. Design Principles
1. Invariance of Judgment Execution: Judgment execution must always follow the same procedure and structure and must not be changed in real-time based on external factors or learning outcomes.
2. Result Generation by Structural Mapping: Judgment results must be generated solely through explicit mapping and consistency calculation between structured criterion elements and factual data.
3. Restricted Role of AI: AI is not involved in the judgment execution path and is used only for auxiliary roles such as judgment history analysis and structural improvement support.
4. Separated Evolution: Structural improvement occurs in a path separated from judgment execution and must not infringe upon the reproducibility of existing judgment execution.

B. Judgment Path: Deterministic Judgment Structure
This path generates actual judgment results and operates under the following strict constraints:
• Fixed Input Data: Cannot be changed after judgment initiation.
• Enforced Procedural Order: Cannot execute outside predefined sequence.
• Fixed Mapping Relationship: Correspondence between criterion elements and factual data cannot be arbitrarily modified during the judgment process.
• Blocking of Post-Hoc Changes: After judgment result generation, changes to input, criteria, or factual data are blocked.

Judgment is performed in the following steps:
1. Structuring: Extract and structure judgment criterion elements from input data.
2. Alignment: Align factual data corresponding to criterion elements.
3. Mapping: Create explicit mapping between criterion elements and factual data.
4. Consistency Calculation: Calculate consistency score based on mapping results.
5. Result Derivation: Generate final judgment result according to the calculated consistency.

This process is completely deterministic and always produces identical results for identical inputs. All processes and results are recorded, enabling post-hoc verification and accountability attribution.

C. Evolution Path: Separated Analysis and Improvement
This path is responsible for the improvement and adaptation of the judgment structure and is clearly separated from the judgment execution path. In this path, AI performs the following roles:
• Analysis of accumulated judgment history and verification information.
• Detection of recurring error patterns, omission patterns, and frequency of conflicts between criterion elements.
• Statistical trend analysis of judgment results.
• Generation of structural adjustment candidates through analysis of relative contribution of criterion elements, error/omission frequency.

It is important that the analysis results or adjustment candidates generated here are not immediately applied to judgment execution. Structural adjustments are managed as new judgment structure versions through separate approval or version control procedures and are maintained independently of the existing judgment structure.

D. Effects of Separation Structure and Responsibility Framework
This separation brings the following effects:
• Stability Assurance: Judgment execution occurs within a fixed structure, ensuring reproducibility and explainability.
• Adaptability Maintenance: Continuous analysis through the evolution path enables long-term system improvement.
• Clear Accountability Attribution: Responsibility for judgment results is clearly attributed to the entity designing and operating the structure, while AI bears only the responsibility of an analysis tool.

E. Scalability of the Architecture
The proposed architecture can be applied not only to legal and administrative systems but also to all areas requiring accountability and explainability, such as audit, verification, certification, and regulatory compliance. This design provides universal principles not dependent on specific domains or algorithms.

IV. FOUR-STAGE EVOLUTION MODEL OF JUDGMENT STRUCTURE
The path through which the proposed system's structural stability and verifiability are gradually expanded is explained by a four-stage model. Each stage has independent completeness, and higher stages include and extend the structures of lower stages.


A. Stage 1: Establishment of Basic Judgment Structure
A basic structure that meets the minimum requirements of a judgment system is established. The core is to ensure that judgment is derived through explicit structural operations of "criteria-fact mapping" and "consistency calculation." This secures explainability and reproducibility.

B. Stage 2: Introduction of Quantitative Evaluation Structure for Judgment Results
While maintaining the Stage 1 structure, a layer for quantitatively evaluating the quality of generated judgment results is added. By calculating reliability, consistency, and contribution using mapping results among multiple criteria, objective verification grounds for the validity of judgment results are prepared. The judgment itself remains unchanged.

C. Stage 3: Judgment Structure Verification and History Accumulation
All structural information (mapping information, calculation results, etc.) generated from judgment results and processes is cumulatively stored as historical data. This stage involves analyzing this data to identify recurring error patterns, omission patterns, and structural instabilities, thereby verifying the long-term stability and reliability of the judgment structure itself.

D. Stage 4: Separated Automatic Structural Adjustment
This stage involves automatically adjusting and evolving the judgment structure based on the verification results accumulated in Stages 1–3. AI generates structural adjustment candidates through analysis, but these adjustment proposals are not applied immediately. They are managed as new structure versions through separate version control procedures, while the existing judgment execution path remains unchanged. This allows the system to acquire the ability to evolve while maintaining reproducibility and accountability.

E. Significance of the Staged Evolution Model
The four-stage evolution model presented in this paper is distinguished from existing approaches in that it does not mix the structure performing judgment with the mechanism improving the judgment structure, but separates and expands them in stages. Each stage is independently complete, and progression to a higher stage presupposes the structural stability of the lower stage. This staged evolution presents a practical path to structurally solve the problems of reproducibility, explainability, and accountability faced by AI-based judgment systems.
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Figure 1. Separation of Judgment and Evolution Paths
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Figure 2. Four-Stage Evolutionary Judgment Structure
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V. DISCUSSION AND PRACTICAL IMPLICATIONS

A. Structural Separation of Judgment Responsibility and AI Responsibility
In existing systems, responsibility attribution was ambiguous when judgment errors occurred. In the proposed structure, since judgment results are derived by a fixed structure and procedure, responsibility is clearly attributed to the structure design and operating entity. AI performs only the role of an analysis tool without responsibility. This resolves major obstacles to introducing AI systems in legal, administrative, and audit fields.

B. Coexistence of Reproducibility and Adaptability
Previously, reproducibility (rule-based) and adaptability (learning-based) were considered conflicting. The proposed structure resolves this dichotomy by separating judgment execution (reproducibility) and structural evolution (adaptability). It structurally proves that both values can coexist within the same system.

C. Structural Explainability
Explainability does not mean post-hoc interpretation but rather the structural traceability of the judgment generation process. The proposed judgment path has an explicit structure (criteria, facts, mapping, calculation), so explanations for judgment results are naturally derived from the judgment process itself. This reduces dependence on post-hoc techniques like XAI.

D. Practical Applicability
This architecture is not dependent on specific AI models and can be implemented by integrating with existing workflows, log management, and audit systems. Therefore, it can be gradually introduced into existing infrastructure without new platform development, enabling application with low operational risk in public systems and corporate audits.

E. Shift in AI Utilization Paradigm
This study emphasizes that AI's strength lies not in "judgment" but in "large-scale data analysis and pattern detection." By placing AI not in the judgment path but in the evolution path, its efficiency can be maximized while maintaining system stability. This suggests that in future AI system design, "where" to apply automation, rather than "what," should be a key design criterion.

F. Limitations and Future Work
This paper has presented concepts focusing on structural principles and architecture and has not addressed quantitative experiments or performance comparisons for specific domains. Future research should empirically analyze operational costs, performance stability, and evolution effects by applying it to various real-world cases. Additionally, research on approval procedures for structural adjustment candidates and governance models will be subsequent tasks.

VI. CONCLUSION
This paper identified that the problems of reproducibility, explainability, and accountability in AI-based judgment systems stem not from limitations of technical performance but from errors in structural design, and proposed a fundamental solution. Unlike existing approaches, it proposed a new architecture that completely excludes AI from the judgment subject and clearly separates the judgment execution path from the structural evolution path. Judgment execution is performed deterministically under strict constraints, guaranteeing reproducibility and accountability attribution, while AI supports the system's continuous improvement in a separated evolution path. Furthermore, through the four-stage evolution model from basic structure establishment to separated automatic adjustment, it demonstrated that this architecture is not a static design but an evolvable ecosystem.
The core contribution of this paper is not proposing a new algorithm but presenting a paradigm shift that redefines the role of AI and redesigns the structural foundation of the system. Especially in areas where responsibility and explanation are essential, this approach of not placing AI as the judgment subject suggests a promising direction that can simultaneously provide high reliability and practicality. Ultimately, this study structurally demonstrates that better AI systems may start not from making AI judge more, but from designing systems so that AI does not judge.
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