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4.18 (Optimal Termination of Sampling) (Www)

This is a classical problem, which when appropriately paraphrased, is known as
the job selection, or as the secretary selection, or as the spouse selection problem.
A collection of N > 2 objects is observed randomly and sequentially one at a
time. The observer may either select the current object observed, in which case
the selection process is terminated, or reject the object and proceed to observe
the next. The observer can rank each object relative to those already observed,
and the objective is to maximize the probability of selecting the “best” object
according to some criterion. It is assumed that no two objects can be judged to
be equal. Let v* be the smallest positive integer r such that
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Show that an optimal policy requires that the first r* objects be observed. If
the 7*th object has rank 1 relative to the others already ohserved, it should be
selected; otherwise, the observation process should be continued until an object of
rank 1 relative to those already observed is found. Hini: We assume that, if the
rth object has rank 1 relative to the previous (r —1) objects, then the probability
that it is best is r/N. For k > r*, let Jz(0) be the maximal probability of finding
the best object assuming k objects have been selected and the kth object is not
best relative to the previous (k — 1) objects. Show that
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