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Disease Classification and Data Reduction: Application to Cancer Detection
Based on Proteomic Data
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It is often needed to get quick
approximate answers from large databases (i.e.,
data reduction), since obtaining answers
quickly is important and it is acceptable to
sacrifice the accuracy of the answer for speed.
The reduction process is important in the
exploratory data anaysis, particularly when
interactive response times are critical. For
example, doctors need to decide from the
medical exam if cancer patients need surgeries,
chemical therapies, or thorough physical exam.
Popular data reduction methods include
histogram, singular value decomposition
(SVD), index tree, sampling, and wavelet.

We will use data from prostate cancer
patients (Proteomic data), which include
records of about 300 patients and amost
50,000 variables. Our goa is to include the
data reduction methods to minimize the
classification error. The project will be divided
into three years. The focus of the first year isto
explore the performance of frequently used
classification methods, such as support vector
machine (SVM), neural network, classification
and regression tree, and logistic regression. We
shall use the pre-processed data with only 779
variables and possible errors corrected
manually, and the goa of the first year is
binary classification. Data reduction methods
will be considered in the second year and the
raw data (about 48,000 variables and errors not
corrected) will be used as well. The focus will
be on the diagnosis of patients and we shall
consider methods of combining samples from
the same patient.
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