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Instructions: Do all your work on this exam. Unsupported answers may receive
little or no credit. Be sure to give a complete solution to each problem. You may
use a calculator. No books or notes are allowed. Do not share calculators.
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1. Some books state the IQ of Americans aged 20-34 has a mean of 1 10, while other books state
the mean 1Q is 100. Suppose that, to settle this dispute, 150 Americans aged 20-34 are chosen at
random, and their IQ’s are measured. Take the null hypothesis to be

Hy: population mean 1Q is 100, vs. the alternative hypothesis

H,: population mean IQ is >100.
Assume the population standard deviation is known to equal 30. Reject the null hypothesis if the
sample mean X found is greater than 105.
a. Find the level of significance of this test? (Find it as a number.) (6 points)
b. Find the Type II error probability of the test when the population mean is actually 110. (6
points)




2. Are ultra-low carbohydrate diets (“Atkins diets”) useful for weight reduction? In a
Harvard School of Public Health study widely reported as showing “Low-carb more effective
than low-fat” (see the HARVARD UNIVERSITY GAZETTE, October 23,2003), 14
subjects were placed at random into study groups, with 7 subjects going into the LF (low-fat
group), and the other 7 into the LC (Low-carb) group. Details for these groups were:
LF: 1500 calories for women (1800 for men), 55% carb., 15% protein, 30% fat
LC: 1500 calories for women (1800 for men), 5% carb., 30% protein, 65% fat.
After 12 weeks, the statistics on weight loss observed were (in pounds):
in the LF group YI =17 and s; = 6.4,
in the LC group 3(—2 =23 ands; =12.2.
a. Using the two-sample t-statistic, find:
-the value of t
-the degrees of freedom
-the P-value for testing the null hypothesis that the mean weight loss is the same
with the Low-Fat diet, as it is with the Low-Carb diet, in the population.
(6 points)
b. Find a 90% confidence interval on iz — Mic, the difference of mean weight loss with the
low-fat diet, and with the low-carb diet.
(6 points)
¢. Based on the results of parts a. and b., Agree or Disagree with each of the following
statements (circle one of “Agree” or “Disagree”):
L. “We reject the hypothesis that the diets have the same
effect.”......... Agree....Disagree
I1. “We fail to reject the null hypothesis; no difference between
low-fat and low-carb has been demonstrated in the
study”............. Agree...Disagree
M1 “People lost 6 more pounds in 12 weeks with low-carb, so we see
that low-carb is more effective for weight
loss”. o Agree...Disagree
(6 points)
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3. In a study of red/green color blindness, 500 men and 2100 women are randomly selected and
tested. Among the men, 45 have red/green color blindness. Among the women, 6 have red/green
color blindness. Let p,,p, be the two unknown population proportions of men and women
having red/green blindness.
(a) Find the Wilson estimate of the difference of the two population proportions p,, p, and its
error. (6 points)
(b) Find 95% confidence interval for the difference. (6 points)
(¢) Is there sufficient evidence to support the claim that men have a higher rate of red/green
color blindness than women? Use a 0.05 significance level. (6 points)
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4. Does firearm training result in safer practices by gun owners? In one study, randomly selected
subjects were surveyed with the results given in the following table. We wish to use a 0.05
significance level to test the claim that the formal firearm training is independent of how
firearms are stored.

Gun Stored Loaded and Unlocked?

Yes No
Had formal firearm training 120 330
Had no formal firearm training 50 300

(a) State the null and alternative hypotheses for the test and compute the expected cell count for
each cell. (4 points)

(b) Perform a chi-square test for the two-way table. Give the test statistic, the degree of freedom,
the p-value, and your conclusion. (6 points)

(c) Can you think of any flaw in the above design in determining the relationship between formal
training and how firearms are stored? (2 points)













