STATISTICS “FOR DEPARTMENT OF MATHEMATICAL SCIENCES”
(701007001, 114-2) - HOMEWORK 2

Return by April 15, 2026 (Wednesday) 15:00

Total marks: 50
Note. Using ETEXto prepare your homework is encouraged but not required. If you do
so, please print it out and submit a hard copy.

Exercise 1 (10 points). Suppose that X1, X5, -+, Xy are random sample with N (u, o?).
Using Theorem 3.1.14, we know that
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therefore var(25252) = 2(N — 1). We now consider an estimate of o2 of the form
S? = cZ(Xi —X)? for some ¢ > 0.

Compute the mean squared error (MSE) of 52.

Exercise 2. Let a > 0 and let X, Xs,---, X are random sample with
0 'y <0,
P(Xi <y) = qy2/60% 0<y<9,
1 y > 0.

(a) (10 points). Using the fact EY = [[P(Y > y)dy and EY? =2 [ yP(Y > y)dy for
all nonnegative random variable Y, compute the expectation and variance of

for any ¢ > 0.
) (5 pomts) Compute the mean squared error (MSE) of 6.
) ( ). Determine the value of ¢ > 0 so that 0 is unbiased.
) ( ). Determine the value of ¢ > 0 so that § minimize the MSE.
(d) (5 points). Compute the MSE of the estimator 6’ = dX of 6 for all d > 0.
) ( ). Determine the value of d > 0 so that the estimator ¢’ = dX is unbiased.
) ( ). Determine the value of d > 0 so that § minimize the MSE.

5 points
D points



