Exam 1 - Linear Regression Models (Math 316)

Spring 2003 - Brad Hartlaub

Solve all four problems, and be careful not to spend too much time on a particular problem.  The point values for each part are in parentheses.  To receive maximum credit, show all of your work.  Good luck and enjoy your break!

1. Dissociation pressure for a reaction involving barium nitride was recorded as a function of temperature and the data are provided in barium.dat.  The second law of thermodynamics gives the approximate relationship
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where T is absolute temperature.  Use the SAS output from barium.sas to answer the questions below.

a. Estimate A and B.  (6)

b. Provide interval estimates for A and B, using the procedure that provides the smallest intervals with a 95% family confidence coefficient.  (10)

c. Can the intervals in part (b) be used to test hypotheses the hypotheses that A = 5 and B = -10?  Explain.  (5)

d. Does the linear model above provide a good fit?  Comment. (10)

e. Would you recommend a formal test for lack of fit with these data?  (5)

f. Are the assumptions you made with this model satisfied?  Explain.  (10)

g. Provide an interval estimate for the expected pressure at a temperature of 1000.  (10)

2. Suppose that 
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a. Find the least squares estimators of 
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[image: image5.wmf]1

b

.  (20)

b. Assuming that the error terms
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 follow a normal distribution with mean zero and variance 
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, specify the likelihood function.  (5)

3. It is well known that large bodies of water have a mitigating effect on the temperature of the surrounding land masses.  On a cold night in central Florida, temperatures were recorded at equal distances along a transect running downwind from a large lake.  The suggested model is 
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.  Explain how you would use a data set containing temperature (Y) and location (x) to obtain confidence intervals for 
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4. A psychiatrist wants to know whether the level of pathology (Y) in pyschiotic patients 6 months after treatment can be predicted with reasonable accuracy from knowledge of pretreatment symptom ratings of thinking disturbance (X1) and hostile suspiciousness (X2).  The data are provided in psychotic.dat.  Use the output from psychotic.sas to answer the questions below.

a. Identify the least squares equation involving only thinking disturbance. (5)

b. Identify the least squares equation involving only hostile suspiciousness. (5)

c. Identify the least squares equation involving both explanatory variables. (5)

d. Is there any association between the two explanatory variables?  Explain.  (5)

e. Which model would you use to provide prediction intervals for the next five patients to visit this psychiatrist?  Explain why.  (10)

f. Identify the procedure you would use to obtain the prediction intervals and comment on the family confidence level for your predictions.  (10)

g. Identify the 95% confidence limits for the parameters in your model.  (5)

h. Identify the observation that deviates most from the regression line in your model.  (5)

i. Identify the 
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 matrix for your model.  (5)
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