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The aim of this project is to develop the general framework to discuss the
differential geometrical analysis on the theory of optimal design of non-linear experiments. Based
on techniques in quantum information geometry, we obtain optimal or near optimal estimation
strategies for quantum estimation problems. The more detailed main results out of this project are
as follows. 1. Derivation of lower bounds for the Bayesian risk in quantum estimation. 2.
Implementation of numerical algorithms to obtain optimal designs. 3. Investigation of the necessary
and sufficient condition for saturating the quantum Cramer-Rao inequality. 4. Tradeoff relation for
estimating the position of a relativistic spin-1/2 particle. 5. Optimal quantum decoding method for
label classification problems using quantum neural network. 6. Properties of the gap between a
finite-sample estimation error bound and the asymptotic bound.
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