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Quantitative Assessment of Race and Gender Bias in Large Language Models:

An Empirical Analysis Using Economic Game Experiments
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Abstract: This study quantitatively assessed race and gender bias in 13 large language models (LLMs) accessed via AWS
Bedrock using behavioral economics games. We analyzed decision-making across combinations of six races (Japanese, Asian,
White, Black, Hispanic, Middle Eastern) and three genders (male, female, non-binary) in four games: Dictator Game, Ultimatum
Game, Trust Game, and Public Goods Game.

Two-way ANOVA, linear regression, and multiple comparisons using estimated marginal means (EMM) revealed significant
differences in response patterns across models by race and gender. Notably, statistically significant differences in altruism and
trustworthiness among races were observed in specific models, suggesting that LLMs may reflect biases inherent in their training
data. This study highlights challenges in the social implementation of LLMs from the perspectives of Al ethics and fairness.
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