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To earn your credits, you must show vour work.

You don't have to use the calculator. However, ybu may use the
information at the end of page 2.

1. Let X4, Xo, ..., X, be a sample from a continuous uniform on the interval {0, €.

(a) Find a sufficient statistic for 6.

(v) Find a pivotal quantity for & based ona sufficient statistics for 8.

(¢} Find a (1-a) confidence interval for 6, based on the pivotal quantity in (b).

(d) Is your confidence interval in (c) the shortest-length confidence interval for 67

If not, find it.

2. Suppose we have a population of N objects, M of which are labeled successes and
the remaining N-M failures. We draw a sampie of size n without replacement from
this population. Let X be the number of successes in the sample. Find the uniformly
most powerful size a test that M= Mo against M>Ma.

3. Tet Xy, X, ..., X, be independert, with X; ~ P(i6), 6 > 0.

(a) Find the MLE of exp(-26).

(b) Find the best unbiased estimator of exp(-20).

4, Prove or disprove the following two statements.

(a) If X, % aand g(x) is continuous at x=a, then g(Xy) 5 g(a).

(o) If X, 5 a, Y 5 b, and g(x, ) is continuous at (x, ¥) = (&, b), then g(X,, Yu)
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5. A company has three machines A, B, and C for making | kQ resistors. It has been

observed that 80% of resisters produced by A are within 50 Q of the nominal value.

Machine B produces 90 % of resistors within 50 Q2 of the nominal value. The

percentage for machine C is 60%. Each minute, machine A produce 300 resistors, B

produces 400 resistors, and C produces 300 resistors. All of the resistors are mixed ———

together at random in one bin and packed for shipment.

(a) What is the probability that the company ships a resistor that is within 50 Q of

the nominal value?

(b) What is the probability that an acceptable resistor comes from machine C.

6. Randormn variables X and Y have the joint density function
f(x, y)= cexp—[2x% — 4xy + 4y? ]

{a) What are E{X] and E[Y]?

(b) Find the correlation coefficient of X and Y.

(¢) What are Var{X] and var[Y]}7

(d) What is the constant ¢?

(e) Are X and Y independent?

Note:

If a random variable X has a Poisson distribution with mean m>{, then X has the

density function fx) = E_mmx, =0, 1,2, ...
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