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10.

If the moment-generating function of X is M (¢) = exp(166¢ + 200¢%), find

(a) (5 %) The variance of X.
(b) (54°) P(148 < X <172).

Let X and Y have a bivariate normal distribution with parameters ux = 2.8, py =
110, 0% = 0.16, 0% = 100, and p = 0.6. Compute

(2) (6 4) P(106 <Y < 124).

(b) (54) P(106 <Y < 124|X = 3.2).

Let Z1, Z5, and Z3 have independent standard normal distributions, N (O 1). Find

the dlstrlbutlon of
Z

G+2))2

Approximate P (39.75 <X< 41.25), where X is the mean of a random sample of
size 32 from a distribution with mean y = 40 and variance o% = 8.

Suppose that we have a random sample X1, Xy, ..., X, from a population that is
N{u,0?). We plan to use to estimate © = >7 (X - X )2 /c. Compute the bias in

O as an estimator of o2 as a function of the constant c.

Let f(z) = (1/8)z0=9/% 0 < § < 00, and 0 < z < 1. Find the maximum likelihood
estimator for 4. Is it an unbiased estimator for 87

Let X be a random variable with mean p and variance o2. _Given two independent
random samples of sizes n;, and ny, with sample means X; and X,, show that

X =aX;+(1-0a)Xs, 0 <a <1 is an unbiased estimator for y. If X, and X, are

independent, find the value of a that minimizes the standard error of X.

. Consider the probability density function

fl)=c(l+0z), -1<z<1

(a) (5 %) Find the value of the constant c.
(b) (5 %) What is the moment estimator for §7

Let X3, ..., X, be iid Poisson()). Find 8 uniformly most powerful (UMP) test of
Hy: A< Xpversus Hy : A > ).

The fraction of defective integrated circuits produced in a photolithography process
is being studied. A random sample of 300 circuits is tested, revealing 13 defectives.
Calculate a 95% two-sided confidence interval on the fraction of defective circuits
produced by this particular tool. '
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