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ABSTRACT 
k Nearest Neighbor (kNN) method is an important statistical method that has a wide range of applications in 
functional estimation and machine learning etc. There are several advantages of kNN methods. Firstly, they 
are usually computationally fast and do not require too much parameter tuning. Secondly, kNN methods are 
purely nonparametric, which means that it can automatically adapt to any continuous underlying distributions, 
without relying on any specific models. Thirdly, for many statistical problems, including density estimation, 
functional estimation, classification and regression, kNN methods are all proven to be consistent, as long as a 
proper k is selected. However, despite many existing works on analyzing the performance of kNN methods, 
several theoretical problems still need further study. For example, the theoretical convergence rate of 
functional estimation, classification and regression are still not completely established. In this talk, we will 
present our recent progress in analyzing the convergence rates of kNN type methods for several functional 
estimation and machine learning problems. 
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