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1. (10 points) Please interpret the ” Central Limit Theorem” ?

2. (5 points) Assume that X and Y are independent random variables. Can we say

that X and Y are uncorrelated 7 (Please verify your answer.)

3. (a) (8 points) Assume X be a random variable with a symmetric probability
density function f(z), —co < z < oo. Please calculate the expectation value of
X3 (=E(X?3)).

(b) (7 points) Assume that X ~ U(a,b) (a uniform random variable between a

and b). If @ < ¢ < b, what is the probability P(X =¢) ?

4. (15 points) Assume (X7, X3, ..., X,,) be a random sample from the random variable
with the probability density f(z) = e“(x‘e)f(g,oo), ¢ > 0. Please find the MLE

(maximum likelihood estimator) about 8.

5. (15 points) A random sample of 81 measurements was independently chosen from
a normal population with the unknown mean (u) and the known standard de-
viation (¢ = 8). If the sample mean (X) is equal to 25, please calculate a 99%
confidence interval for p. (Zyps = 1.645; Zyg9s = 1.960 and Zgg05 = 2.575)

6. (20 points) Assume that (X1, X, ..., X,,) be a random sample from N (, o?) where
p is unknown and ¢? is known. Please find the UMVUE of .

7. (20 points) Assume that (X3, X5, ..., X,,) be a random sample from the random
variable with the probability density fy(z) = e~@=9T, (9,00), 0 > 0. Let 6y and 64
be two constants and #; > 6. Please find a UMP (uniformly most powerful) test

of size « for testing Hy: 0 =6y v.s. Hy: 0 =0,.
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