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Abstract

With the rapid growth of the social economy and people’s strong demand for a high-quality life, the
issue of educational equity between urban and rural areas and among cities in various regions has
become increasingly severe. As a key implementation area of the national regional coordinated de-
velopment strategy, Sichuan Province is confronted with differences in the efficiency of educational
resource allocation and the varying conditions of local economic development. To effectively ad-
dress and optimize the uneven distribution of educational resources, this study takes the panel data
of 21 prefectures and cities in Sichuan as the research object, adopts the DEA-EM model, introduces
two-way fixed effects in multi-regional analysis, and uses the simulated annealing algorithm to op-
timize the weight distribution of DEA efficiency values to avoid getting stuck in local optimal solu-
tions. It also combines K-fold cross-validation to enhance the robustness of the model, breaking
through the limitations of traditional linear analysis and providing a more dynamic and precise an-
alytical framework for educational equity research.
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Table 1. Model fitting degree and prediction effect under different folds of cross-validation
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Figure 1. Flowchart of simulated annealing algorithm
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Table 2. Data of educational resources in various regions
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Figure 2. Density distribution of data from each city after logarithmic standardization
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Figure 3. The different impact of the characteristics of educational investment on educational equity in various regions
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Figure 4. 3D map of the importance of features in each city
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Figure 5. DEA efficiency values and cluster efficiency distribution
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Table 3. Analysis of clustering features
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0.0 0.347 0.051 0.265 0.460 2.920 0.060
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Figure 6. Visualization of regression analysis
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Figure 7. The results of DEA-EM model optimization
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Figure 8. Sensitivity analysis results of the DEA-EM fusion model
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