FURTHER EXAMPLES TO SUPPLEMENT TODAY’S LECTURE

 (ANSWER KEY)
Do the populations of people who live in cities, in the suburbs, and in rural areas own different numbers of cars?  To find out, I randomly sampled 5 urban residents, 5 suburban residents, and 5 rural residents; I asked each person how many cars they own.  Here are the responses I obtained:
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For the full sample: 
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Test the hypothesis that in the population the mean number of cars owned is the same for people who live in urban, suburban, and rural areas.  Use a significance level of  = 0.05.  Be sure to state the competing hypotheses, compute the appropriate test statistic, and state your conclusion about whether you reject or fail to reject H0.  (Here, ignore the assumptions that (1) the variable must be distributed normally within each population and (2) that the amount of variability in each group must be the same.  It’s just a practice example.  If this were real research, of course, we would not do so.)
(1) Hypotheses: 

H0: urban = suburban = rural
Ha: Not all urban, suburban, rural are equal

(2) Assumptions: Temporarily waved for this example…

(3) Confidence Level: =0.05

(4) Critical Value: Critical value for F2,12 when =0.05 is 3.89 (Reject H0 if F > 3.89)

(5) Test Statistic: 
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 (This is a simpler formula!)

MSBetween = [(5((0.400-1.267)2)+ (5((1.400-1.267)2)+ (5((2.000-1.267)2)]/(3-1)

MSBetween= 3.920 / 2 = 1.960
MSWithin = [((5-1)( 0.5482)+ ((5-1)( 0.5482)+ ((5-1)( 0.7072)] / (15 – 3)

MSWithin = 4.400 / 12 = 0.367
F = MSBetween / MSWithin = 1.960 / 0.367 = 5.345
(6) Conclusion: Reject H0.  Not all the population means are equal.
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