
A Graph-based Contrastive Learning 
Framework for Medicare

Insurance Fraud Detection

Frontiers of Computer Science, DOI: 10.1007/s11704-022-1734-0

Song XIAO, Ting BAI, Xiangchong CUI,
Bin WU, Xinkai MENG, Bai WANG



Problems & Ideas
• Main Challenges:

-  Expertise  To detect medicare insurance fraud, it involves strong medical 
expertise. However, clinical treatment is a complex professional behaviour.
-  Dynamic  The treatments of patients are varying alone with 
time which is a dynamic process, consisting of various treatment 
records at different timestamps.

Fig.1:Problem formulation of medicare insurance fraud detection Fig.2: The overall framework of GCLF

• Current Approaches:
-  Fail to properly model the data and are mainly based on machine learning
-  Ignore the information from the medical data itself

• Ideas:
-  Medicine Graph  capture the strong correlations of different medicines
-  Contrastive Learning  introduce self-supervised common sense: similar patients 
share similar treatment measures



Main Contributions
• Contributions:

– Considering the characteristics of fraud behaviours in medicare 
insurance, we propose a graph-based contrastive learning framework. 
Experimental results on real-world datasets demonstrate the 
superiority of our method.

– The proposal of medicine graph construction compensates for the lack 
of medical knowledge in the task.

– The introduction of contrastive learning provides additional self-
supervised knowledge and provides a high quality drug embedding for 
downstream tasks.


