Homework (not to be turned in)

Yesterday a student suggested that some practice homework would be helpful, so here are two problems from an old exam.

I. A friend claims that boys are relatively better at mathematical skills, girls at verbal skills. To test his claim, you obtain a random sample of 900 scores from boys who took the SAT last year.  On average, their math score is ten points higher than their verbal score, which appears to support your friend's claim. 

The test is designed so that the difference between the math and verbal scores, averaged over all test takers, is zero. You reason that if boys are not, on random, relatively better at math, the mean difference for them should be zero too. 

From your sample, you estimate that for the population the standard deviation of the difference of the scores is thirty. What is the standard deviation of the mean of a sample of 900? 

[Note that the standard deviation of the population tells you how much the score will vary from one individual to another. The standard deviation of the mean of a sample of 900 tells you how much the average over a random selection of 900 individuals will vary from one such sample to another, which is not the same thing  This point, and how to do the calculation, was not discussed in class but is in the text]

What is the Z statistic for your result? 

Do you think it is significant at the .05 level?         .01 level? 

You may want to use the table in the book.

Should you use a single or double tailed test and why?

II. Your client, Megacorp Inc., employs more than 90,000 people of a bewildering variety of ethnic origins. You have been sued by an enterprising law firm, ClassActionsRUs, acting on behalf of J. Lilovich et. al., for discriminating against Americans of Bosnian descent. Their evidence is a statistical study showing that the wages of your Bosnian employees are lower than the average wage of your employees by $430/year, a result which, their study shows, has less than a .05 probability of occurring by chance. Since, they explain, the odds that Megacorp is discriminating are better than twenty to one, they have obviously satisfied the civil standard of proof.

List at least three different and independent reasons why their argument is wrong. Pick one of them and briefly describe how you would explain it to a jury. 

