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In many applications, we have access to large datasets (such as location of
major road intersections in a state, healthcare records, database of building
profiles, and visual stimuli), but the corresponding labels (such as traffic or
wind speed at the intersections, customer satisfaction, energy usage, and
brain response, respectively) are hard to obtain. We investigate the question
of how to efficiently sample such large datasets, under label budget
constraints. Our solutions apply to the problem of sampling for large-scale
linear regression, as well as related problems of sampling signals on large
graphs and constrained compressed sensing.
We derive computationally feasible and near minimax optimal sampling
strategies for both with and without replacement settings for prediction as well
as estimation of the regression coefficients. Experiments on both synthetic
and real-world data confirm the effectiveness of our sampling algorithm for
small label budgets, in comparison to popular competitors such as uniform
sampling, leverage score sampling and greedy methods.
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