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Abstract:
Multilevel classification is a problem in statistics which has gained increasing importance in many real-world problems, but it has not yet received the same statistical understanding as the general problem of classification. The goal our application is to detect cervical neoplasia (pre-cancer) using quantitative cytology, which involves measurements on the cells obtained in a Papanicolou smear. In particular, the case where we have a high-dimensional feature vector of measurements on each cell has proved to be a challenging problem for researchers in the statistical and machine learning areas. This problem has historically been approached problem in two ways: a) ignore this multilevel structure of the data and perform classification at the microscopic (cellular) level, and then use ad-hoc methods to classify at the macroscopic level, or b) summarize the microscopic level data into a few statistics and then use these to compare the subjects at the macroscopic level. We consider a more rigorous statistical approach, the Cumulative Log-Odds (CLO) Method. Combining the CLO method with clustering in a likelihood framework helps to account for between patient heterogeneity. Comparisons will be given of several of these approaches using actual data and out-of-sample predictions.
