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1. A series of experiments are designed and performed to determine the difference of
two production processes A and B to manufacture the 1.8 liter four-cylinder engine
head. There are two batches of aluminum-alloy material for the experiment. Each
batch includes ten samples. The results of one important response are summarized as

follows:

Process A 7 3 3 4 8 3 2 9 5 4
Process B 6 3 5 3 8 2 4 9 4

All statistical test to be performed at the significant level a =0.05.

a. An independent t-test is designed for this experiment. Write down the assumptions,
hypothesis, perform appropriate analysis and draw conclusion. (10%)

b.It was feared that the batch to batch material variation in the production processes
would influence the analysis, propose an alternative (the simplest) test for this
experiment. Write down the assumptions, hypothesis, perform appropriate
analysis and draw conclusion. (10%)

c.Based on a and b construct confidence intervals for the difference of response from

two production processes and draw conclusion. (10%)

2. Consider the regression model
iid
Y =bX,+¢, i=1,2,---,n where & ~N(0,5°)
a. Find the least squares estimator % . (10%)
b. Find the distribution of % including distribution form and parameters. (10%)



