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Data Mining has applications in virtually every area of science, business, engineering, medicine and education. It is extensively used to solve many important and current problems, which defy solution by traditional techniques. 

Very large amounts of critical business data have been stored in computer systems and the volume is growing exponentially. Even so, the chasm between the generation of data and our understanding of what these data mean is constantly increasing. It is not easy to extract implicit information and knowledge from data sets, and the larger the data set, the more difficult this task becomes. Being rich in data and information too often finds us poor in knowledge and lacking in wisdom.

In this project, Data Mining technology is used to build models for the health risk stratification of individuals in a corporate environment. Cancer, stroke, cardio vascular disease and diabetes were the diseases of focus. Caterpillar’s experience has shown that available public health risk models vary widely in terms of predictive accuracy.  The graph below demonstrates the degree of disagreement between two public risk models for the same preventable disease. Clearly this degree of disagreement between public experts calls the efficacy of the models into question.  
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Ongoing collaborative research between Caterpillar and Bradley University’s Intelligent Systems Laboratory is working to align the knowledge found in public experts to increase the accuracy of these disease risk stratification approaches.  Results to date are very encouraging, as demonstrated by the gains achieved in accurate assessment of disease risk shown above.

PROCEED is the platform used for model development. PROCEEDTM is Caterpillar’s patent-pending process to convert large quantities of data and information into knowledge and action. The student researchers from Bradley’s Intelligent Systems Laboratory work with Caterpillar technical and medical staff to expand current prototypes in the MRS space, assemble more complex test sets, and evaluate system performance against established industry benchmarks.
There are five data sources available for creating the learning set. Of these, three are combined to provide attributes relevant to constructing improved MRS models. These are the Diagnostic Code (ICD9) data set, Treatment Codes (CPT) data set, and Prescription Drugs Codes data set. Because of the high dimensionality of these data sets, various dimensionality reduction and feature selection algorithms are applied to the data sets. This reduces the noise in the classification accuracy of the new models that irrelevant attributes can introduce.
