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Estimating random variables from random sparse observations

Let X1, . . . , Xn be a collection of iid discrete random variables and Y1, . . . , Ym a set of noisy
observations of such variables. Assume each observation to be a random function of a random
subset of the Xi’s. We consider the problem of estimating the Xi’s from such observations. This
setting encompasses a large array of challenging problems arising in communications, computer
science and statistics. I will describe several examples including sparse graph coding, counting in
satisfiability problems, and group testing. I will then prove a few mathematical properties of such
systems that arise in the limit of a large number of variables and discuss their implications.


