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This thesis will find groupings of medical issues, whether expected or unexpected, that our 
sample population members have claimed through their insurance. 

2 Project Importance 

All insurance companies, regardless of the kind of insurance they offer, do their best to predict 
the future by comparing current clients to historical clients' information. Any statistically 
significant connection, regardless of expectations and hidden factors, can help to actuarially 
model future behavior. Any suggested clusters, or groupings, will be explored in light of 
current medical knowledge and otherwise statistical significance. 

This project will be an innovative application of existing Bayesian methods of cluster 
analysis to known healthcare information. The majority of existing statistical literature 
focuses on healthcare performance, not the maladies that demand healthcare in the first 
place. 

3 Project Overview 

3.1 Data Overview 

This data comes from an undisclosed healthcare insurance provider and includes all paid 
claims from 1 July 2012 to 30 June 2013. In that time, the company paid claims for 6,113,838 
people. Each claim includes the person's age, gender, claim amount paid, kind of treatment, 
and episode start date. The first few rows, as an example of the data, are shown in Table 1. 

ETG, or "Episode Treatment Group", is based on a commercial classification of possi
ble medical treatments. Technically there are six digits, not four, but we remove the last 
two (more specific) digits to protect patient privacy. For example, ETG 711901 (Major 
joint inflammation - foot & ankle) becomes, for us, a more general ETG 7119 (Major joint 
inflammation). One book 1 explains, 
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