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The aims of this study are to develop predictive algorithms for two practical applications: classification of knee osteoarthritis (OA) based on knee x-
ray image and age prediction of mosquitoes based on near infrared spectra (NIRS) data. For the OA classif

to 
two levels of OA severity, healthy knee vs. OA level-2 knee, we achieved more than 85% accuracy. This dissertation successfully identified ROI and 
developed width-based features which are easy to implement and have a strong OA discriminating power. 
For the NIRS based age prediction problem on mosquito vectors, we develop a change-point model that corrects the problem of under-estimation and 
over-estimation of age based on existing methods. It is well-known that the NIRS spectra have a strong relationship �Z�L�W�K���W�K�H���P�R�V�T�X�L�W�R�¶�V���D�J�H�����:�H��
demonstrate that this relationship is not linear, and the linear relationship causes the under and over-estimation of age prediction. We propose a 
change-point model that assume different relationships for the young and old mosquitoes. The change-point at which this relationship changes is 
unknown, and an algorithm is developed to estimate this change point. This algorithm yields the change-points 8-days and 7-days for two studied 
mosquitoes which are almost the same as the widely used 7-days for classifying mosquitoes into young or old. We show that the change


