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A study on credit risk rating methods for commercial banks based on combined weighting and KMeans

clustering

Zikai Xu, Shaowen Yu"
School of Mathematics, East China University of Science and Technology, Shanghai

[ Abstract] This paper addresses key challenges in the credit risk rating of Chinese commercial banks,
including low rating coverage, opaque modeling methods, and difficulties arising from small sample sizes. A
comprehensive rating model is proposed by integrating multiple objective weighting methods with unsupervised
learning techniques. First, the coefficient of variation method and the entropy weight method are used to assign
weights to selected indicators, and a paired sample t-test is conducted to confirm the significant difference between
the two scoring results. Based on this, a combined weighting scheme is developed to synthesize the strengths of both
methods. Then, a one-dimensional KMeans clustering algorithm is applied to categorize the final scores into rating
levels, with the optimal number of clusters determined through analysis of the loss function. An empirical study using
2023 data from 271 commercial banks and eight key credit risk indicators demonstrates that the proposed model can
effectively extract information from limited data, balancing objectivity and flexibility. The results not only
differentiate banks by risk level but also suggest directions for future model enhancements, highlighting the model’s
practical value and adaptability.

[ Keywords] Credit rating; Coefficient of variation method; Entropy weight method; Combined weighting;
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