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Many scattered-data approximation methods, especially kernel and quasi-interpolation schemes, are stable
and local, yet often produce high-bias estimates. In this talk, I present a simple, operator-level remedy: a
multiscale (multilevel) error-correction wrapper that repeatedly applies a given quasi-interpolation operator on
nested subsets of the data, progressively correcting residuals across scales. The main message is that multiscale
approximation can be understood not only as “adding detail,” but as a systematic bias-reducing strategy.

To make this effect measurable, I introduce a practical diagnostic, the bias ratio, which isolates the bias
contribution within the mean-squared error (MSE) under noisy sampling. I also describe a simulation-based
protocol for estimating this quantity in both Euclidean and manifold-valued settings. The framework applies
to manifold-valued functions by replacing linear updates with logarithmic/exponential maps and, when needed,
averaging via Karcher means. Numerical studies demonstrate consistent bias-ratio reduction for scalar approxi-
mation (e.g., moving least squares) and for manifold outputs, including SO(3) and the manifold of SPD matrices,
often yielding performance comparable to increasing approximation order, but with significantly improved bias
behavior.
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