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Abstract
This study addresses the challenges of trans-1

parency and explainability in AI-driven ad-2

vertising compliance review by proposing an3

autonomous AI agent that integrates Logic4

of Thought (LoT) to clarify logical proposi-5

tions with Reflection Prompting (RP) for self-6

correction mechanisms. The proposed agent7

identifies legal violations in the advertising con-8

tent and expresses them as logical formulae, en-9

abling visualization of reasoning processes pre-10

viously unattainable in conventional models.11

We evaluated the agent using 100 experimen-12

tal cases based on administrative guidance and13

court decisions related to Japan’s Act against14

Unjustifiable Premiums and Misleading Repre-15

sentations and the Unfair Competition Preven-16

tion Act. The results showed significant perfor-17

mance improvements, with accuracy increasing18

from 72% to 90% in identifying the relevant19

laws and number of articles, and the F1 score20

improving from 60% to 85%. The results of this21

study suggest the potential for flexible adapta-22

tion to various legal frameworks across differ-23

ent countries, indicating applicability beyond24

advertising reviews for general products, finan-25

cial products, and pharmaceuticals. It also26

highlights the possibility of application to other27

tasks requiring explainable and detailed legal28

compliance assessments.29

1 Introduction30

In the advertising industry, the importance of adver-31

tisement review has grown significantly due to digital32

transformation and increasing information volume. In-33

appropriate advertising expressions mislead consumers,34

damage corporate credibility, and pose legal risks, ne-35

cessitating efficient and transparent methods for regula-36

tory compliance. Traditional manual review approaches37

face challenges such as time and cost constraints, as well38

as risks of subjective bias and oversight. Consequently,39

there is growing interest in automating advertisement40

review using artificial intelligence (AI). While natural 41

language processing (NLP) and machine learning tech- 42

nologies have shown promise in detecting regulatory vi- 43

olations, current models face two major challenges: 44

1. Insufficient Regulatory Application Accu- 45

racy: Existing models frequently make errors in 46

identifying violations and applying relevant regula- 47

tions. 48

2. Lack of Reasoning Transparency: Models’ in- 49

ability to adequately explain their decision-making 50

process undermines trust in their results. [Arrieta 51

and others, 2020]. 52

To address these challenges, we propose an au- 53

tonomous AI agent integrating Logic of Thought 54

(LoT)[Liu and others, 2024] and Reflection Prompt- 55

ing (RP)[Li and others, 2023]. LoT enhances trans- 56

parency by explicitly expressing AI reasoning processes 57

as logical propositions, while RP provides mechanisms 58

for AI to self-evaluate and correct reasoning errors. Our 59

research focuses on improving reasoning transparency, 60

accuracy, and cross-domain applicability in regulated 61

fields like financial and pharmaceutical advertising. 62

2 Method 63

This study proposes an automated system for verifying 64

legal compliance in advertising content. The system em- 65

ploys a two-stage verification process based on Large 66

Language Models (LLMs) to efficiently and accurately 67

identify and evaluate potential legal violations. 68

System Overview: As shown in Fig.1, the system has 69

two stages: law-specific agents (Stage 1) and logic-based 70

risk assessment (Stage 2). 71

Stage 1. Identify and Organize Violations: In the 72

first stage, law-specific agents analyze advertising con- 73

tent and detect expressions that violate each respective 74

law. Each agent stores the full text of its respective law 75

as a key-value cache and loads it during detection. This 76

mechanism supports not only Japanese statutes but also 77

various legal systems of different countries in multiple 78

languages recognized by the LLM. An integration agent 79

aggregates the outputs from individual agents to assess 80

the relationships and severity of violations spanning mul- 81

tiple laws. This produces a comprehensive output detail- 82



Figure 1: In the first stage, specialized LLM agents for each law independently identify potentially high-risk sections within
the input text. Specifically, the PRA (Premiums and Representations Act), FIEA (Financial Instruments and Exchange
Act), and UCPA (Unfair Competition Prevention Act) agents store their respective statutes in key-value caches. During
the detection process, each agent loads its relevant cache. Subsequently, an integration agent consolidates the outputs from
these legal agents. In the second stage, four specialized agents—logical analysis, logical transformation, reflection, and risk
evaluation—collaborate to apply logical analysis to the identified risks and provide a comprehensive legal risk assessment.
This autonomous multi-agent approach enables efficient and accurate evaluation of advertising text for legal compliance.

ing violation locations, relevant laws, and severity assess-83

ments.84

Stage 2. Risk Assessment and Legal Analysis:85

The second stage conducts detailed risk assessment and86

identifies specific applicable laws and legal codes. A logi-87

cal analysis agent examines the logical structure of viola-88

tions using formal logic to generate proposition lists and89

logical formulae. A logic translation agent converts these90

into natural language for clarity. A reflection agent then91

validates the analysis results, evaluating and correcting92

potential errors in its reasoning. Finally, a risk assess-93

ment agent classifies risk levels (high/medium/low) with94

supporting rationale.95

3 Result and Discussion96

The system was evaluated using 100 test cases derived97

from administrative guidance and court decisions related98

to Japan’s Act against Misleading Representations and99

Unfair Competition Prevention Act. Comparing the100

complete two-stage system against Stage 1 alone, we101

observed significant performance improvements in iden-102

tifying advertising violations and relevant legal codes.103

The accuracy increased from 72% to 90%, while the 104

F1 score improved from 60% to 85%. These results, 105

achieved using Mistral Large 2 and Llama3.3-70b mod- 106

els, demonstrate that our proposed system effectively en- 107

hances both efficiency and transparency in advertising 108

compliance verification. 109
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