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ASSIGNMENTS

EXERCISE ON RATIONAL INATTENTION

Here’s a discrete tracking problem. The object is to minimize E[|X −Y |]+θ I(X ,Y ) by choosing
the joint distribution of X and Y . X and Y each can take on only integer values between 1 and 5,
so the state space consists of just 25 points. The marginal distribution of Y , thought of as what you
know before you collect information, puts probabilities (1,2,3,2,1)/9 on the integers 1 to 5.

(a) What is the mutual information between X and Y (i.e., I(X ,Y )), when tracking is perfect,
so X ≡ Y ?

(b) Is there a positive value for θ such that the solution is X ≡ Y ? If so, display one.
(c) Find solutions for two other values of θ , so that I(X ,Y ) is roughly one half and roughly

one quarter of the mutual information in the perfect-tracking case.
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