Probability Models. Solutions to Problem Sheet 10.

1. E[X,] =pand Var(X,) = 22

n

(a) Applying Chebyshev’s inequality to X, and letting h = 0.1p gives

p(1 —p)/n _ 100(1 —p)
(0.1p)? np

P(|X, —p| >0.1p) <

Hence P(|X, — p| > 0.1p) < 0.05 provided *2U=2) < .05, j.e. n > P42 = 2000p),

(b) The Central Limit Theorem implies that if Z = %, then for n large P(Z <
z) = ®(z) where @ is the c.d.f. for the N(0, 1) distribution. Here

P(IXn —pl 2 01p) = P (\Z\ > M) ~ 2 (1—@ (0.1 np ))

p(1—p)

Hence we want ¢ (0.1 ! ) = 0.975,500.1, /=&~ = 1.96 and therefore n = (9:6°(-p) _
(1-p) (1-p) p

384.16 (- _ 1).
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