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In this study, we developed an algorithm based on convolution neural net-
work to model the non structural components and allowing for the parametric
covariate estimation. This algorithm can be used for model building with im-
ages where the spline and other nonparametric regression tools are difficult
to apply. We derived the convergence properties of the non-structure compo-
nents and also the consistency and asymptotic normality of the parametric
coefficient estimators. Simulation results showed that the bias of coefficient
estimators of CNN based approach was much smaller than other approaches
including spline, gam and pca-based models. We also applied the proposed
method to analyze a medical image study of Alzheimer disease.
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