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Summary:

Some standard numerical problems become intractable in high dimensions. Yet
successes are often achieved in practice. This may be explained in terms of
the underlying target function being somehow simpler than assumed in the in-
tractability arguments. A prototypical form of simplicity is approximate linear-
ity. In moderate dimensions linearity can be investigated by linear regression.
In very high dimensions this becomes computationally inefficient and eventually
infeasible, as the cost of regression for n observations in d dimensions grows as
nd?. This paper presents a quasi-regression method for determining the degree
of linearity in a function, where the cost grows only as nd. A bias corrected
version of quasi-regression is able to estimate the degree of linearity with a sam-
ple size of order d?/3. An example is given of a function on [0, 1]1:00%:000 for
which the amount of linear variability is accurately estimated from only 100,000
observations.



