Assignment 3 1

Assignment 3

Prob-1. Check that by, b; and s? are unbiased estimators for 3y, 31 and o2, respectively.
(For s, denote @ as the sum of squared residuals. Prove that E(Q) = (n — 2)0?.)

Prob-2. Prove that by is the BLUE for .

Prob-3. A substance used in biological and medical research is shipped by airfreight to
users in cartons of 1,000 ampules. The data below, involving 10 shipments, were collected
on the number of times the carton was transferred from one aircraft to another over the
shipment route (X) and the number of ampules found to be broken upon arrival (V).
Assume that first-order regression model is appropriate.

d.

(5 1 2 3 4 5 6 7 8 9 10
X1 0 2 0 3 1 0 1 2 0
Yo 16 9 17 12 22 13 8 15 19 11

Obtain the estimated regression function. Plot the estimated regression function
and the data. Does a linear regression function appear to give a good fit here?

Obtain a point estimate of the expected number of broken ampules when X = 1
transfer is made.

. Estimate the increase in the expected number of ampules broken when there are 2

transfers as compared to 1 transfer.

Verify that your fitted regression line goes through the point (X,Y).

Prob-4.
Refer to Airfreight breakage Prob-3.

a.

b.

Estimate [; with a 95 percent confidence interval. Interpret your interval estimate.

Conduct a t test to decide whether or not there is a linear association between
number of times a carton is transferred (X') and number of broken ampules (Y'). Use
a level of significance of .05. State the alternatives, decision rule, and conclusion.
What is the P-value of the test?

. Bo represents here the mean number of ampules broken when no transfers of the

shipment are made—i.e., when X = 0. Obtain a 95 percent confidence interval for
By and interpret it.

A consultant has suggested, on the basis of previous experience, that the mean
number of broken ampules should not exceed 9.0 when no transfers are made.
Conduct an appropriate test, using o = .025. State the alternatives, decision rule,
and conclusion. What is the P-value of the test?

. Obtain the power of your test in part (b) if actually 5y = 2.0. Assume o{b;} = .50.

Also obtain the power of your test in part (d) if actually 5y = 11. Assume o{by} =
79.



