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ISGS: A Combinatorial Model for Hysteresis Effects
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Abstract: In anticipation of data sets with small sample size and evident lag effects, a novel ISGS (ISOMPA-
SMOTE-GA-SVR) model was proposed to address the issues of low prediction accuracy and inadequate generalization in
single-algorithm prediction models. This ISGS model integrates isometric feature mapping (ISOMAP), synthetic minority
oversampling technique (SMOTE), genetic algorithm (GA), and support vector regression (SVR), thereby providing a com-
prehensive solution. Firstly, ISOMAP and SMOTE were employed to perform feature transformation on data sets character-
ized by small sample size and evident lag. Secondly, the SVR algorithm was adopted due to its robust ability to generalize
and classify non-linearly in regression analysis of the data set. Lastly, GA was utilized to optimize the parameters of SVR,
thereby enhancing the prediction accuracy of the model. Three data sets comprised of meteorological factors, air quality
and the number of patients with respiratory diseases was utilized to conduct simulation and comparative experiments using
the ISGS model. The experimental results demonstrate that the proposed ISGS model achieves a prediction accuracy of
93.65%, surpassing that of all other reference models. Furthermore, the model exhibits superior generalization capabilities
and can effectively handle data sets with higher dimension and smaller sample size.
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