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Abstract

In this paper, the classical fuzzy semi-parametric partially linear model is extended. A new adap-
tive fuzzy semi-parametric regression model is constructed by combining spline function and
nonparametric method in the data with fuzzy explanatory variable and fuzzy response variable,
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and taking the spread of fuzzy response variable as the linear combination of the center of fuzzy
response variable. The model focuses on the relationship between the center of the explanatory
variable and the response variable to simplify the constructed model. Then, a hybrid method of
cross validation and minimum absolute deviation is proposed to optimize the objective function of
the constructed adaptive fuzzy semi-parametric regression, and then the bandwidth of the non-
parametric part of the fuzzy semi-parametric regression model and the real coefficients to be es-
timated in the parametric part are estimated. In order to verify the validity of the proposed model,
some commonly used fitting indexes are used to test the performance of the regression model. Fi-
nally, the regression model proposed in this paper is compared with the proposed method, and
the results show that the proposed regression model is more effective and accurate.
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Table 1. The fitting performance of fuzzy regression model

1. BRI RE RIS 1 RE

ME MSM MAPE, MAPE, MAPE,

D’Urso (2003) 0.262 0.780 0.019 0.336 0.287
Chen and Hsuech (2007) 2.536 0.757 0.020 0.352 0.275
Choi and Buckley (2008) 1.453 0.744 0.020 0.444 0.369
Chachi and Taheri (2016) 1.577 0.657 0.026 0.438 0.286
Hesamian et al. (2017) 0.552 0.894 0.008 0.137 0.105
Chen et al. (2020) 0.406 0.673 0.034 0.525 0.924
Proposed method 0.089 0.917 0.006 0.117 0.110
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Figure 1. The fit of the model
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