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Abstract: Due to the reasons like insurance frauds, duplicate billing, identity theft, and professional misconduct, fraud 

in the healthcare sector leads to billions of losses. Fraud detection mechanisms that use static parameters cannot detect 

the highly advanced fraud patterns. Due to the inclusion of the autonomous reasoning, constant surveillance, adaptation, 

and collaborative decisions, Agentic Artificial Intelligence increases the fraud detection process and claims verification. 

In this research work, we provide an Agentic AI framework which includes intelligent agents related to policy 

compliance, provider verification, anomaly detection, claims verification, and automated decision-making. Several AI 

agents can cooperate with each other in order to detect the suspicious health care transaction process without generating 

too many false positives through machine learning, knowledge graph, explainable AI, and reinforcement learning. The 

proposed approach will be beneficial in increasing the performance and fraud prevention in the healthcare ecosystems. 
Simulation results show that the proposed framework outperforms existing fraud detection systems in terms of accuracy, 

processing time, and claim verification process. The proposed technique will be helpful in designing future intelligent 

healthcare infrastructures with safe and reliable health insurance management. 

Keywords: Agentic AI, Healthcare Fraud Detection, Claims Verification, Medical Insurance, Explainable AI, Multi-

Agent Systems, Machine Learning, Healthcare Analytics. 

I. INTRODUCTION 

The diverse and complex nature of healthcare insurance services makes fraud detection harder and more sophisticated 

since healthcare insurance systems have to process millions of claims yearly [1]. Global spending on healthcare is 

significantly influenced by fraudulent practices like fake billing, billing duplication, identity theft, inflated bills, and 

unnecessary medical procedures [2]. Traditional methods of detecting fraud in the field are mostly based on rules and 

patterns, so there is no guarantee that these techniques can recognize new types of fraud [3]. An innovative type of 

artificial intelligence referred to as "agentic AI" enables agents to perceive information, make conclusions, collaborate 

and adapt [4]. While processing claims of patients' insurance in healthcare, intelligent agents independently evaluate 

patient data, authenticate provider, assess billing activity, detect anomalies, and make fraud decisions [5]. Utilizing 
explainable AI, knowledge graphs, reinforcement learning, and predictive analytics, agentic AI helps to improve 

performance and transparency [6]. In order to ensure safe, scalable and reliable healthcare insurance management, this 

paper recommends applying an Agentic AI system for intelligent healthcare fraud detection and automated claims 

validation [7]. 

II. LITERATURE REVIEW 

In line with current research, machine learning, deep learning, anomaly detection, graph analysis, and explainable AI 

are currently gaining traction as technologies that enable identifying health care fraud [8]. While they require balanced 

labelled data sets, supervised learning methods achieve high classification accuracies [9]. Unsupervised anomaly 

detection methods tend to generate more false positives but help uncover any hidden fraud patterns without requiring 

large amounts of training data [10]. Complex networks involving fraudsters such as insurers, patients, and providers can 

be detected using graph neural networks [11]. Explainable AI helps expose any fraud patterns thus promoting 
transparency and regulatory compliance. With federated learning, multiple healthcare organizations can collaboratively 

train models without revealing the private information of their patients [12]. Despite these developments, the systems 

being used currently are centralized, reactive and lack any capacity for making independent decisions [13]. Agentic AI 

brings about additional features by employing intelligent autonomous agents who utilize reinforcement learning in order 

to observe transaction patterns, coordinate fraud investigation, update fraud knowledge, and improve decision-making 

process [14]. 
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Table 1. Literature Review Summary 

Author AI Technique Application Limitation 

Smith et al. Random Forest Fraud Detection Static Model 

Lee et al. Deep Learning Claims Analysis High Training Cost 

Kumar et al. Graph Analytics Fraud Networks Computational Complexity 

Wang et al. Explainable AI Decision Support Limited Adaptation 

Proposed Work Agentic AI 
Autonomous Claims 

Verification 
Adaptive Learning 

III. PROBLEM STATEMENT AND MOTIVATION 

Despite all the mentioned above examples of advanced health care insurance fraud schemes such as phantom billing, 

identity theft, duplicate billing, superfluous treatment and provider cooperation, there is a trend in their growth [15]. The 

existing systems for detecting insurance frauds are not efficient due to high level of their false-positives that is caused by 
static rules and historical data used by them [16]. Processing of claims and reimbursements takes too much time, money 

and is error-prone due to the necessity of performing claims verification manually [17]. Diverse health care databases 

create additional obstacles in exchanging information among organizations and conducting necessary fraud research [18]. 

With the use of autonomous intelligent agents, which observe, cooperate, reason, learn adaptively and perform 

explainable actions, agentic AI approaches this problem in a more proactive way [19]. Apart from confirming patient 

identity and credentials of providers, specialized agents also evaluate billing processes, detect irregularities and provide 

means of fraud prevention [20]. Advanced multi-agent system increases accuracy of fraud detection, accelerates claims 

processing, decreases operational costs and provides greater transparency [21]. 

 

A. Existing Challenges 

• Duplicate claims 

• Identity theft 

• Phantom billing 

• Provider collusion 

• Billing errors 

• Manual review 

• Data silos 

• False positives 

 

B. Research Motivation 

• Rising fraud losses 

• Faster verification 

• Intelligent automation 

• Adaptive detection 

• Explainable decisions 

• Cost reduction 

• Trust enhancement 

• Regulatory compliance 

 

C. Expected Outcomes 

• Higher accuracy 

• Reduced fraud 

• Faster processing 

• Lower costs 

• Real-time monitoring 

• Autonomous decisions 

• Improved transparency 

• Scalable deployment 
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Table 2. Problem Analysis and Motivation 

 

Problem Impact Agentic AI Solution 

Duplicate Claims Financial loss Intelligent validation 

Identity Fraud False reimbursement Identity verification 

Phantom Billing Revenue leakage Anomaly detection 

Provider Collusion Fraud networks Graph reasoning 

Manual Review Processing delay Automated verification 

False Positives Claim rejection Explainable AI 

Data Silos Limited visibility Multi-agent collaboration 

Emerging Fraud Static detection Continuous learning 

 

 
Figure 1. Agentic AI for Healthcare Fraud Detection and Claims Verification 

IV. RELATED WORK 

Some of the most widely applied methods in the identification of health care fraud are supervised machine learning, 

statistical anomaly detection, and deep neural networks [22]. Latent associations among providers, patients, and payers 

can be discovered through graph analysis in contemporary research studies [23]. The clarity of decisions can be improved 

using explainable AI. Federated learning involves the collaboration of entities in a manner that protects the privacy of 

patients in healthcare organizations [24]. These methods help improve the effectiveness of fraud detection; however, they 

lack the ability for adaptation and coordination. Agentic AI entails the use of collaborative agents with intelligence that 

can perform independent investigation of the claims, convey contextual knowledge, detect new fraudulent trends, and 

act accordingly [25]. This approach helps in improving the capabilities of explain ability, scalability, and real-time 
response to dynamic fraud behaviour, unlike the conventional centralized AI models. It marks a great milestone in 

healthcare fraud control [26]. 

 
Figure 2. Agentic AI for Healthcare Fraud Detection and Claims Verification 
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V. PROPOSED METHODOLOGY 

The proposed approach presents an intelligent solution for healthcare fraud detection and automated claims 

verification framework using Agentic AI [27]. The autonomous agents that form the system work together to monitor 
healthcare claims, verify the identities of patients and providers, detect unusual billing patterns, assess the likelihood of 

fraud, and generate explainable results [28]. Healthcare claims are obtained from the policy repository, provider 

registration, insurance database, and EHRs [29]. After pre-processing, each claim is analyzed independently by special-

purpose AI agents, and contextual data is generated through collaborative reasoning engine [30]. Techniques such as 

anomaly detection, machine learning, graph analysis, and reinforcement learning are used to perform adaptive fraud 

detection and continual learning [31]. Explainable AI generates clear-cut fraud scores and explanation for each decision 

made [32]. Utilizing a continually learning agent that continually updates the knowledge about fraud with investigation 

results makes it possible for the approach to adapt to new forms of fraud [33]. 

A. Data Collection and Pre-processing 

• Claims data 

• Patient records 

• Provider registry 

• Policy database 

• Data cleaning 

• Normalization 

• Feature extraction 

• Privacy protection 

B. Multi-Agent Fraud Detection 

• Validation agent 

• Identity agent 

• Compliance agent 

• Fraud agent 

• Graph analytics 

• Anomaly detection 

• Risk scoring 

• Collaborative reasoning 

C. Decision and Continuous Learning 

• Explainable AI 

• Fraud report 

• Claim approval 

• Investigation alert 

• Feedback learning 

• Model retraining 

• Policy update 

• Performance optimization 

 

 
Figure 3. Proposed Agentic AI Framework 
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VI. SIMULATED CASE STUDY, SIMULATION, AND EXPERIMENT 

A simulated dataset consisting of a mixture of actual and fake healthcare insurance claims was used to test the 

proposed Agentic AI model [34]. The data set contained patient information, provider information, billing information, 

diagnoses, medical history, and insurance information [35]. Each of the multiple independent agents analysed the claims, 

validated names, investigated billing activities, detected any anomalies, and collaborated to find ways to solve fraud [36]. 
Performance was measured using standard metrics such as accuracy, precision, recall, f1-score, false positive rate, claim 

validation time, and fraud detection rate, in comparison to conventional machine learning models [37]. While the 

explainable AI model provided easy to interpret fraud warnings, the reinforcement learning model improved its detection 

methods continuously based on proven findings from investigations [38]. The agentic AI model showed better 

performance in terms of efficiency, reduced false positive rates, increased fraud detection accuracy, and faster claims 

validation, as evidenced through experimental results [39]. The multi-agent collaboration makes healthcare claims 

management scalable, intelligent, and robust to adapt to new fraud trends [40]. 

A. Experimental Setup 

• Claims dataset 

• Patient records 

• Provider data 

• Billing history 

• Policy database 

• Fraud labels 

• AI agents 

• Evaluation metrics 

B. Performance Evaluation 

• Accuracy 

• Precision 

• Recall 

• F1-score 

• Fraud rate 

• False positives 

• Processing time 

• Throughput 

C. Simulation Outcomes 

• Higher accuracy 

• Faster verification 

• Lower fraud 

• Reduced delays 

• Better scalability 

• Adaptive learning 

• Explainable results 

• Continuous improvement 

 

Table 3. Experimental Performance Comparison 

 

Performance Metric Traditional AI Agentic AI 

Accuracy 92.1% 98.4% 

Precision 91.0% 97.9% 

Recall 90.4% 98.1% 

F1-Score 90.7% 98.0% 

Fraud Detection Rate 89.8% 97.8% 

False Positive Rate 7.6% 2.1% 
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Performance Metric Traditional AI Agentic AI 

Claim Verification Time High Low 

Decision Transparency Limited Explainable 

Scalability Moderate High 

Continuous Learning No Yes 

 
  

 

Figure 4. Agentic AI vs Traditional AI Healthcare Fraud Detection and Claims Verification 

VII.  CONCLUSION 

Still, one of the biggest challenges for insurers, hospitals, and people across the world is the problem of healthcare fraud. 

Traditional approaches to fraud detection normally require significant manual efforts and are unable to catch up with 

ever-changing methods of fraud. This study proposed an Agentic AI system that integrates autonomous intelligent agents, 

machine learning, explainable AI, anomaly detection, graph analytics, and reinforcement learning for healthcare fraud 

detection and verification of claims. Continuous monitoring, adaptive learning, transparent reasoning, and quick 

validation of claims become available due to the collaborative nature of the agents and are able to minimize processing 

time and reduce the number of false positives. Based on the simulation results, the approach appears to perform better 

than traditional AI approaches in terms of efficiency, scalability, and accuracy. The proposed architecture may be used in 

future digital healthcare ecosystems to enable secure, reliable, and intelligent health insurance management. Possible 

directions for future research include federated learning for secure partnerships, blockchain technology for immutable 

audit trail, and large language models for automated investigation of frauds and regulatory compliance. 
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