Nonparametrics (Math 216) Exam 2 
Name 


                
December 10, 2004 - Prof. Hartlaub

You may use your book and your notes for this exam, but you must show all of your work to receive full credit.  The point values for each part are provided in parentheses.  Solve all parts of the problems below.

1.
An experiment was conducted to compare the effects of inpatient and outpatient protocols on the in-laboratory measurement of resting metabolic rate (RMR) in humans.  A previous study had indicated measurements of resting metabolic rate on elderly individuals were different for the different protocols.  If measurements depend on the protocol, then comparison of the results of studies conducted by different laboratories using different protocols would be difficult.

The experimental treatments consisted of three protocols: (1) an inpatient protocol in which meals were controlled—the patient was fed the evening meal and spent the night in the laboratory, then RMR was measured in the morning; (2) an outpatient protocol in which meals were controlled—the patient was fed the same evening meal at the laboratory but spent the night at home, then RMR was measured in the morning; and (3) an outpatient protocol in which meals were not strictly controlled—the patient was instructed to fast for 12 hours prior to measurement of RMR in the morning.


There were nine subjects in this experiment, and every subject was measured under all three protocols.  RMR readings (provided below and in p:\data\math\stats\nonparametrics\RMR.mtw) were taken over a one-hour period shortly after the subject arrived in the laboratory.

Row  Subject  Protocol1  Protocol2  Protocol3

  1        1       7131       6846       7095

  2        2       8062       8573       8685

  3        3       6921       7287       7132

  4        4       7249       7554       7471

  5        5       9551       8866       8840

  6        6       7046       7681       6939

  7        7       7715       7535       7831

  8        8       9862      10087       9711

  9        9       7812       7708       8179

a.
Identify the appropriate model for this experiment.  (5)

b.
The researchers were interested in comparing the RMR measurements for the three protocols.  State the appropriate hypotheses using the parameters you identified in part (a).  (5)

c.
Are the RMR measurements significantly different for these three protocols?  Conduct the appropriate test using a significance level as close to .05 as possible.  (10)

d.
Should you follow up your test from part (c) with multiple comparisons?  If yes, identify the procedure you would use.  If no, explain why not.  (5)

e.
Do you think the researchers were happy with the results of the significance test?  Explain.  (5)

f.
Is there a significant positive association between the RMR measurements for protocols 1 and 3?  State the appropriate hypotheses, conduct the appropriate test, and provide a point estimate for the appropriate parameter.  (20)

2.
Many studies suggest that exercise causes bones to get stronger.  One study examined the effect of jumping on the bone density of growing rats.  Ten rats were assigned to each of three treatments: a 60-centimeter “high-jump,” a 30-centimeter “low-jump,” and a control group with no jumping.  The bone densities (in milligrams per cubic centimeter) after 8 weeks of 10 jumps per day are provided below and in the file p:\data\math\nonparametrics\bonedensity.mtw.

Row  Control  Highjump  Lowjump

  1      611       650      635

  2      621       622      605

  3      614       626      638

  4      593       626      594

  5      593       631      599

  6      653       622      632

  7      600       643      631

  8      554       674      588

  9      603       643      607

 10      569       650      596

a.
Identify the appropriate model for this experiment.  (5)

b.
The researchers suggested that they were interested in looking for general differences in the bone densities for the three groups.  State the appropriate hypotheses using the parameters you identified in part (a).  (5)

c.
Are the bone densities for these three groups significantly different?  Conduct the appropriate test using a significance level as close to .05 as possible.  (10)

d.
Should you follow up your test from part (c) with multiple comparisons?  If yes, identify the procedure you would use.  If no, explain why not.  (5)

e.
Another researcher speculates that bone density will increase with the intensity of exercise.  State the alternative hypothesis for this researcher using the parameters you identified in part (a).  (5)

f.
Identify the procedure you would use to test the hypothesis that bone density increases with the intensity of exercise.  Do not conduct the test.  (5)

g.
A third researcher is in the preliminary stages of designing a new study because she believes that low intensity exercise will increase bone density, but intense exercise will have detrimental effects on bone density.  What alternative and test procedure would you suggest for this researcher?  Explain.  (10) 

h.
Identify a contrast for comparing the control group with the two exercise groups and explain how you would estimate this contrast.  Do not do the calculations.  (10)










