Handout: Proof that s ¢ is unbiased for s

First, definitions
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Next, today’s verification, under SRS, n out of N
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and substituting our formula for theoretical variance (1 —n/N)s?;;/n of gs:
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All this was under SRS sampling. If sampling was done equiprobably with replace-
ment, then the estimator W = n~! i1 Wj, where the W;’s are iid random variables
equal to y; with probability 1/N, for alli =1,..., N. So the mean of Wj is gy, and the
variance of Wy is N'SN (v, —gp)? = (1 — 1/N) s, v, and
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in with-replacement sampling, Var(W) = n~' VarlW;, = — S2y

which is estimated unbiasedly by 1/n times the sample variance of the observed W;
random variables.



