First Exam (40 points) Wednesday 14/10/2020 60 Minutes
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Q1.

Show that the sampling distribution of b; is normal with mean 3, and variance o2/ Yo (X — = X1

Instructor: Dr. Monjed H. Samuh

\(eﬁ Student ID:

[22 points] For i = 1,2,...,n, let Y; = f + 5,.X; + ¢;, where the X;’s are fixed and the ¢,’s are
uncorrelated random variables with mean zero and common variance 2. 3y & ; are unknown constants.
Let }, = by + b; X; be the least squares line with
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Q2]... [18 points] A substance used in biological and medical research is shipped by airfreight to users
in cartons of 1000 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 Y. Assume that first-order regression model is appropriate. |
The relation Y = 3y + 5, X + ¢ is estimated using this data and the least square line is found to be:
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Y =10.2 + 4X.

You are also given that:
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1. (2 points) Obtain a point estimate of the expected number of ampules when X = 1 transfer is made.
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2. (1 points) Estimate the increase in the expected number of ampules broken when there are 2 transfers
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as compared to 1 transfer.

3. (2 points) Obtain the residual for the first case.
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4. (7 points) Estimate 3, with a 95% confidence interval. Interpret your interval estimate.
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5. (6 points) 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 = 0.05. State the
alternatives, decision rule, and conclusion. What is the p-value of the test.
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GOOD LUCK



