Math 312B - Roback


3. A sociologist is studying various aspects of the personal lives of preeminent eighteenth-century scholars.  A total of 120 subjects in her sample had families consisting of 3 children.  The distribution of the number of girls in those families is summarized in the following table.  



Number of girls:
0
1
2
3



Number of families:
12
47
51
10

a) Can it be concluded that the number of girls in 3-child families is binomially distributed with p=1/2?  Use a goodness-of-fit test with 
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b) [S-Plus code and output included in supplement.]  Carefully explain what the S-Plus code does.  In addition, state the main point of the plot.

Scoring rubric:

a)

12 = correct statements of H0 and H1, test statistic, degrees of freedom, and critical region, plus a well-written conclusion

10 = everything okay except critical region based on 2 df

7 = mathematics okay, but conclusion incorrect

b)

13 = explained details of S-Plus commands, plus recognized main points—to simulate the sampling distribution of the chi-square test statistic for testing the appropriateness of a binomial model with estimated p, and then compare k-1 to k-1-r degrees of freedom

12 = everything okay except no mention that 120 families with 3 kids are simulated for each replication

9 = main ideas are good, but few S-Plus details are filled in

8 = most S-Plus details are good, but missed the main points of the simulation
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