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We study the mechanisms of anomalous electronic properties of transition-metal
oxides with hollandite-type crystal structure. We use the first-principles electronic
structure calculations based on the density functional theory as well as the model
calculations based on the variational cluster approximation and density-matrix
renormalization group method. We in particular clarify the origin of the
quasi-one-dimensional electronic state of ruthenium oxide, mechanism of the perfect
ferromagnetism and metal-insulator transition in chromium oxide, and mechanism of
the formation of the superatomic crystal in molybdenum oxide.
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