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1. Arandom variable X has the following probability density function: f(x) = Ae™**™.
Please find the moment generating function of X. (5 points)

2. Xis arandom variable and has distribution N(, 6%). A sample of size 30 from it, say X,

30 30
Xo, ..., Xzg, yields the following values: ZX . =500, ZX 2 =8350 Please find

i=1 i=]

95-percent (two sided) confidence intervals for p. (you have to estimate o first) (5 points)

3. If X, X5, .., Xspare independent random variables and each of them is distributed as
N(0,1). Please find P[ X+ X +...+ X2 >45] (10 points)

4. Suppose that X has a geometric distribution with parameter p. If we let X;, X5 ..., X, bea
random sample from X and let M=max(X}, X, ..., X,,) and K=min(X}, X>, ..., X,,). Please
find the probability distribution of M and of K. (10 points)

5. Suppose that E(Y)=aX’+3X+y, where X is pre-defined. Please find the least squares
estimates of the parameters of «, f, y by giving a set of samples (x; ¥3), 1=1,2,...,n. (10
points)

6. Peter uses a computer to do simulation. But this computer, in adding numbers, rounds
each number off to the nearest integer. If we know that all rounding errors are
independent and uniformly distributed over (-2, 2), please answer the following
questions. (15 points)

(a) What is the probability that the magnitude of the total error exceeds 30 if 2000
numbers are added?

(b) How many numbers may be added together in order that the magnitude of the total
error is less than 20, with probability 0.97

In an experiment, a procedure is performed until a particular event A occurs for the first
time. On each repetition P(A)=p. Suppose that n; repetitions are required. Then this
procedure is repeated again, and the 2™ time n repetitions are required to yield the event
A. If this procedure is conducted for k times, we obtain the sample ny, ng, ..., n. Please
find the maximum likelihood estimate of p according to the sample. (15 points)

Peter is running an investigation. He has a random variable X with distribution N(p, o).
The parameter o is known. In order to conduct a hypotheses test Hy: p=po vs. Hy: p<po,
Peter proposed a procedure: obtain a sample of size n and reject Hy whenever the sample
mean X < C, where C is a constant to be determined. (15 points)
(a) Please find an expression for the OC function L(u) in terms of normal distribution
(b) Please find an expression for C if the significance level of the test is set as ¢=0.01,
(c) Suppose that o°=4 and assume that we are testing Ho: p=30 vs. Hy: p<30. Please
find the sample size n and the constant C in order to satisfy the conditions
L(30)=0.98, and L(27)=0.01.

In typical regression, there are several assumptions that we need to make in order to
setup interval estimates and make tests. Please list these assumptions and some possible
ways to evaluate them. (15 points)
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