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This study aimed to optimize statistical causal inference within the
framework of statistical decision theory to avoid erroneous insights in data analysis. First, a
Bayesian decision theory-based method for estimating causal effects was proposed and its
effectiveness was demonstrated through simulations and experiments with real data. Additionally,
efficient approximation algorithms using MCMC and variational Bayesian methods were developed to
address computational complexity issues, enabling high-precision estimation even with small-scale
data. Furthermore, methods for causal inference using instrumental variables and for estimating
conditional average treatment effects were proposed, demonstrating superiority over conventional
methods. The research outcomes were presented at top conferences such as AISTATS and AAAI,
contributing to the fields of statistics and artificial intelligence.
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