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Abstract

The long-term distribution of Olympic medals presents a “Matthew effect”—a pattern where the
strong get stronger and the weak get weaker. The causes and solutions to this phenomenon are im-
portant topics in sports economics research. This paper analyzes three core variables: by construct-
ing a quantitative model for the contribution rate of star coaches (w), combined with decision tree
and random forest regression, it identifies the impact of foreign coaches on medal scoring rates and
the matching rules between events and countries; it uses the difference-in-differences (DID) method
to decompose the dynamic effects of the host country’s institutional quality, revealing the relation-
ship between the number of hosting and marginal effects; and it explores the asymmetric compen-
sation effect between GDP and population through cluster analysis. The study finds that foreign coaches
increase the medal scoring rate by an average of 15.8%, with this proportion reaching 40%~50%
in the cases of China and the United States, but there are significant differences in event adaptation.
The host country effect shows marginal diminishing returns: the first hosting brings a 12.3% gain,
and after four hostings, it turns into a negative effect, with institutional quality (referee impartiality,
venue management) being a key regulating variable. Cases such as China, where a low per capita
GDP combined with a large population achieves a high number of medals, confirm that the economic-
population compensation effect challenges the single economic determinism. These findings pro-
vide empirical support for analyzing the pattern of Olympic medals and exploring paths to break
the “Matthew effect”.
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Figure 1. High-frequency word co-occurrence network in literature
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Figure 3. The impact of coach change on medal count and change
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Figure 4. Schematic diagram of DID model
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