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Research and Application of Functional Logistic Regression Model

DENG Nan, LUO Youxi
(School of Sciencess Hubei Univ. of Tech., Wuhan 430068, China)
Abstract: As a new kind of high-dimensional data, functional data focuses on the intrinsic nature of the da-
ta rather than the external structure. More information can be captured by fitting the data into functional
data through non-parametric methods. In the case that response variables are binary classified, this paper
considers establishing a functional Logistic regression model under the Bayesian framework, and uses the
MCMC algorithm to obtain the conditional posterior distribution of parameters by introducing appropriate
prior information. The concrete solution process is as follows: firstly, the regression coefficient function
and regression function type independent variable are expanded by selecting data-driven principal compo-
nent basis function, and the number of expanded items is truncated. The high-dimensional data are repre-
sented in low dimension by utilizing the orthogonality of principal component basis function. Then Poyla-
Gamma transformation is used to establish the Gibbs sampling algorithm that is easy to obtain parameter
posterior. The posterior distribution of regression function expansion term coefficient is obtained. Monte
Carlo simulation results show that this method has good classification performance. Finally, this paper ap-
plies the method to the actual data of Tecator and finds that its classification effect is better than other
methods.

Keywords: functional data; principal component analysis; logistic regression; polya-gamma
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