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Enterprise ESG Rating Prediction Based on Cost-Sensitive XGBoost Model
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Abstract : Aiming at the prediction bias caused by the imbalance in the distribution of ESG ratings and the
insufficient explanatory power of existing models for ESG behavior in different industries, this paper
proposes an improved prediction model based on the combination of cost—sensitive limit gradient
lifting (XGBoost) and Shapli addition explanation (SHAP) framework. We introduce a cost-sensitive
learning strategy combined with synthetic minority oversampling (SMOTE) to enhance the model's
ability to capture minority—class samples. At the same time, the marginal gain of financial indicators
is quantified, and the SHAP algorithm is used to analyze the industry heterogeneity. The results show
that cost-sensitive optimization significantly improves the prediction accuracy of extreme ratings,
with a recall rate of 91.72% for "laggards" and 92.24% for "leaders". The introduction of financial
fundamentals and industry information effectively corrects the dependence of historical ratings, and the
macro average receiver operating characteristic area (Macro AUC) is as high as 97.81%. The driving
mechanism is differentiated by industries, with heavy polluting industries showing the logic of "asset—
intensive compliance", while non-heavy polluting industries showing the characteristics of "efficiency
premium and market sensitivity". This article provides an efficient decision—-making tool for investors to
accurately anchor high—quality ESG targets and investigate tail risks.
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