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When speaking about links between Statistics and Optimization, what comes to mind first is the indispensable role
played by optimization algorithms in the “numerical toolbox” of Statistics. The goal of this course is to present another
type of links between Optimization and Statistics. We are speaking of situations where Optimization theory (theory,
not algorithms!) is of methodological value in Statistics, acting as the source of statistical inferences. We focus on
utilizing Convex Programming theory, mainly due to its power, but also due to the desire to end up with inference
routines reducing to solving convex optimization problems and thus implementable in a computationally efficient
fashion.

The topics we consider are:

e As astarter, we consider estimation of a linear functional of unknown “signal” (a signal in the “usual sense,”
a distribution, or an intensity of a Poisson process, etc). We also discuss the problem of estimating quadratic
functional by “lifting” linear functional estimates. As an application, we consider a signal recovery procedure
- “polyhedral estimate’” — which relies upon efficient estimation of linear functionals.

e Next, we turn to general problem of linear estimation of signals from noisy observations of their linear images.
Here application of Convex Optimization allows to propose provably optimal (or nearly so) estimation
procedures.

The exposition does not require prior knowledge of Statistics and Optimization; as far as these disciplines are
concerned, all necessary for us facts and concepts are introduced before being used. The actual prerequisites are
elementary Calculus, Probability, Linear Algebra and (last but by far not least) general mathematical culture.
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