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— ~ (10%) Let X1, X5, and X3 be independent and have uniform distribution U(0, 1). The joint p.d.f. is f{x1, x2, x3) = 1,

where 0 <xj, x2, x3 < 1. What is the probability P(X1 + X2 + X3 < 1)? (Please show the détails)

=~ (10%) There are two random variables X and Y. Given ¥, X follows the conditional distribution f(x|y) = e ™y*/x,
where x =0,1,2,.... Moreover, ¥ follows the distribution f(y) = le”Y*, where y >0 and 1> 0. What are

expectation E(X) and the variance Var(X)? (Please show the details)

= ~ (10%) The moment-generating function of X is M(t) = (0.25 + 0.75e%)6. What are the p.d.f. of X as well as the

expectation E(X) and variance Var(X)? (Please show the details)

w ~ (10%) Let X1, X2, ..., X» be a random sample from N{y, &%) with known mean z. Morcover, Let )é ) denote the
100p™ percentile of °(n), the Chi-Square distribution with »n degrees of freedom, where 0 < p < 1. Namely,
P(Y < );;(n)) = p, where ¥ ~ »%(n) Describe how you would construct a 100(1-«)% confidence interval for the

unknown variance o2, where 0 < ¢ < 1.

%~ (10%) Let f(x; 6) = (1/6%)xe */% where x >0 and 8 > 0. Let X1, X, ..., X, denote a random sample of size n

for this distribution. What is the maximum likelihood estimator of 6. (Please show the details)

7% ~ X and Y represent the results of throwing two fair dice respectively. Please calculate:
(—) EX~Y).(3%)
(=) Var(X —Y). (6 %)
( =) If you have known that X+Y < 3, calculate Var(X/Y). (7 %)

4+ ~ X and Y are two random variables, please derive: (12 %)

Var(X) = ElVar{X(Y )|+ Var(E[X]T)

A~ X~Uniform(0,1) and Y~Unifonn(d,1), X and Y are independent. Please derive the probability density functions of the
following equations:
(—) W=X? (10%)
(=) W=XY.(12%)

ERCE L &




