Solutions for Homework 8
(1) LetY = nF,(z). ThenY ~ Binomial(n, F(z)). So, E(Y) = nF(z),
Var(Y) = nF(z)(1 — F(z) and hence E(F),(z)) = F(z) and Var(ﬁ’q(a:)) =
F(z)(1 — ( )/n. Note that bias = 0 and Var( n(x)) = 050 E(F,(z) —
F(z)) — 0. Thisimpliesthat £, (z) & F(x).

(2) Set e, = log(2/a)/(2n) where o = .05. From the DKW inequality, a 95
per cent interval is F,(z) + €,.

(3) Without loss of generality assumethat = < y. Let

] 0 otherwise.

] 0 otherwise.

S0 Frp(z) = n ' X0, I and Fy(y) = n~' 2y Ji. Now, Cov(Fy (@), Fr(y)) =
E(Fu(z)Fa(y)) — B(F,(2))E(Fa(y)) = E(Fu(2)Fa(y)) — F(z)F(y). And,

B(Fu(x)Faly) = nE (zfi) zJi)

i %

= n'F(z) +n*n(n — 1)F(z)F(y).
Therefore,

Cov(Fo(2), Fu(y) = n ' F(z)+n"2n(n—1)F(z) F(y)~F(z) F(y) = -

n

[F(z) = F(z)F(y)]-
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