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Abstract

In this paper, based on spline basis and BP (Back Propagation) neural network, an adaptive fuzzy
semi-parametric regression model with fuzzy input and fuzzy output is presented. The intrinsic
dependence and fuzziness of the adaptive fuzzy regression model are explained well. In this paper,
the truncated spline basis is used as a part of the model, and then combined with the non-parametric
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part to construct a semi-parametric regression model. The BP neural network is used to predict
the observed output values in the model, and then the cross validation criterion of LR-type fuzzy
numbers and the distance measure based on absolute deviation are used. By solving the smooth
function, the smooth parameter bandwidth of the smooth function and the unknown coefficient of
the regression model, the objective function optimization problem of constructing adaptive fuzzy
semi-parametric regression is realized. The effectiveness of the proposed model is demonstrated
by an example and the fitting degree of the model is calculated. The proposed strategy also signifi-
cantly improves the goodness of fit of the proposed algorithm, and provides a dependency frame-
work for the fuzzy regression model between the numerical uncertainties.
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Figure 1. Structure of three-layer BP neural network
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Table 1. Fitting performance of fuzzy regression model
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D’Urso and Gastaldi [30] 1.215 5.121 0.492 0.296
D’Urso [27] 1.713 13.125 0.392 0.112
Hesamian et al. [23] 1.489 12.667 0.427 0.126
AR 0.303 0.975 0.785 0.753
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Figure 2. Comparison of observed and estimated central values of response variables
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