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Abstract: To detect differences between mean curves of two samples in longitudinal study or 
functional data analysis, we usually need to partition the temporal or spatial domain into several pre-
determined sub-areas. We applied the idea of large-scale multiple testing to find the significant sub-areas 
automatically in a general functional data analysis framework. A nonparametric Gaussian process 
regression model is introduced for two-sided multiple tests. We derive an optimal test which controls 
directional false discovery rates and propose a procedure by approximating it on a continuum. The 
proposed procedure controls directional false discovery rates at any specified level asymptotically. In 
addition, it is computationally inexpensive and able to accommodate different time points for 
observations across the samples. I will also present numerical examples, including simulation studies and 
applications to an executive function research in children with Hemiplegic Cerebral Palsy. 
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