Data Analysis (Math 206) Exam 1




Name





Spring 2001 - Hartlaub

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

1. List and discuss at least two variables from everyday life for which you expect that the variable 
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 itself does not follow a normal or bell-shaped distribution.  Then discuss what would happen to the sampling distribution of 
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 as the sample size increased.  Sketch diagrams of the 
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 distributions as the sample size 
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increases.  (20)

2. The Wall Street Journal reported that the average cost of renting a car in Orlando, Florida is 
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 per day.  Vacationing families (with rental cars) at Disney World were randomly selected and asked how much they were being charged for their rental cars.  The cost per day (in dollars) is provided in rental.dat.  Use the output from rental.sas to answer the questions below.

a. Are you willing to assume that the daily car rental costs have an approximately normal distribution?  Explain.  (5)

b. Use a 5% level of significance to test the claim that the center of the distribution for car rental cost per day for families visiting Disney World is less than that reported  by the Wall Street Journal.  State your hypotheses, test statistic, p-value, and conclusion.  (10)

c. What type of error could you be making in part (b)?  Explain  (5)

3. The U.S. Department of Transportation, National Highway Traffic Safety Administration, reported that 77% of all fatally injured automobile drivers were intoxicated.  A random sample of 27 records of automobile driver fatalities in Kit Carson County, Colorado showed that 15 involved intoxicated drivers.

a. Do these data indicate that the population proportion of driver fatalities related to alcohol is less than 77% in Kit Carson County?  Use 
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  (10)

b. What is the power of the test in part (a) when 
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 and 
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?  (10)

c. Would the power of the test go up or down if 
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?  Do not do any calculations, just explain what happens and why.  (5)

4. A study of the effects or exercise on physiological and psychological variables compared four groups of male subjects.  The treatment group (T) consisted of 10 participants in an exercise program.  A control group of 5 subjects volunteered for the program but were unable to attend for various reasons.  Subjects in the other two groups were selected to be similar to those in the first two groups in age and other characteristics.  These were 11 joggers and 10 sedentary people who did not regularly exercise.  Part of the ANOVA table used to analyze these data is given below.

Source
Degrees of Freedom
Sum of Squares
Mean Square
F

Groups
3

34951.96


Error
32

2203.14


Total





a. Fill in the missing entries in the ANOVA table.  (5)

b. State 
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 and 
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 for this experiment.  (5)

c. Find the p-value for the ANOVA test and write a brief conclusion.  (10)

5. A researcher wishes to see if there is a difference in the weights (in pounds) of four types of lawnmowers.  The data are provided in mower.dat.  Use the output from mower.sas to answer the questions below.

a. At 
[image: image12.wmf].01

a

=

, can we conclude that the weights differ?  State the appropriate hypotheses, test statistic, p-value, and conclusion.  (10)

b. Should multiple comparisons be used in this experiment?  If so, summarize the appropriate comparisons.  If not, explain why not.  (10) 

6. People who do shift work must often adjust their eating habits, sleep habits, exercise habits, family contacts, social lives, and overall lifestyles to accommodate their jobs.  Extensive rearrangement of a person's habits and lifestyle can sometimes result in tension, anxiety, and overall health problems.  Data from an extensive study of the health consequences of shift work can be found in daynight.dat and bothshift.dat.  The data sets contain opinion ratings obtained from random samples of nurses on working day shift, night shift, and rotating shifts.  The opinion ratings range from 0 = no feelings of tension and anxiety to a rating of 4 = extensive feelings of tension and anxiety.  The scale is continuous, so a nurse could mark any number between 0 and 4.  Use the output from shiftwork.sas to answer the following questions.

a. Is the average rating for day-shift nurses significantly different from the average rating for night-shift nurses?  Use 
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and be sure to state your hypotheses, test statistic, p-value, and conclusion.  (10)

b. Is it reasonable to assume that the two random samples (day-shift nurses and night-shift nurses) are independent?  Explain.  (5)

c. Two opinion ratings were obtained from the random sample of nurses working on the rotating shift (one after a day shift and one after a night shift).  Why can't PROC TTEST be used to analyze this data?  (5)

d. Do the nurses working on the rotating shift have significantly higher tension ratings after working the night shift?  Use 
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and be sure to state your hypotheses, test statistic, p-value, and conclusion.  (10)
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