


spring, you searched these WEP data and found that the modal combination of
these three weather conditions was 28 degrees Fahrenheit, 4 hours of sunshine,
and 10 mile per hour wind speed. During the WEP there were 23 days with
precisely these weather conditions. You assume that these 23 days are
representative of all "typical"™ winter’s days.

Your analysis is of one variable, BTUDIF, which is the difference during each
of these 23 days in BTUs consumed in the old-windowed section of Gilman Hall

minus those consumed in the newly windowed section of Gilman Hall. Computed

from data for these 23 days, the mean value of BTUDIF is 2,354,000 BTUs and

its standard deviation is 583,000 BTUs.

a. State the null and alternative hypotheses that Iowa State University
officials hired you to test.

b. At the .01 significance level, what would be the rejection rule for
testing the hypotheses in part a? (Show your work.)

c. At the .01 significance level, test the hypotheses listed in part a (or,
equivalently, apply the rejection rule obtained in part b). First justify
your conclusion statistically, then explain this conclusion in clear
English (i.e., not in statistical jargon).

d. Assume that the true difference in BTUs (i.e., in the typical-winter-
days’ BTUs consumed in the old-windowed section of Gilman Hall minus those
consumed in the newly windowed section of Gilman Hall) is in fact 2,000,000
BTUs. In applying the rejection rule in part b, would the probability of
your committing a Type II error be larger or smaller than your significance
level? (In your answer, assume o = 583,000 BTUs, @ = .01, and then show
how you came to this conclusion.)

4. The U.S. Congress has recently made it more difficult for poor people to
receive welfare payments. U.S. citizens can no longer receive welfare unless
they provide evidence that they are actively seeking work or are improving
their marketability (e.g., via education or other training). Moreover, even
citizens who qualify for welfare receive less money and receive it for shorter
periods than they did before Congress’s recent legislation. State and local
governments as well as charitable organizations are consequently left with the
responsibility of feeding and providing shelter to those citizens whom the
shortage of welfare funds has left homeless.

Your research objective is to document the effect that Congress’s welfare
legislation has had on U.S. citizens in a medium-sized Midwestern city.
Research on homelessness in the U.S. prior to Congress’s recent welfare
legislation differentiates between the long-term homeless (who have been
homeless for more than a year) versus the short-term homeless (who have been
homeless for a year or less). This research has found that at any one time
only 20% of homeless people in U.S. cities will have been homeless for less
than a year. You theorize that this percentage is now larger in the city due
to an influx of homeless people who lost welfare since the new welfare
legislation took effect 12 months ago.

a. Give null and alternative hypotheses that correspond to your theory.
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b. On a whim you go to a local shelter for the homeless, and find that half
(i.e., 50%) of the eight people there became homeless during the last year.
If the people in the shelter comprised a random sample of the city’s
homeless people, would this finding provide sufficient evidence at the .05
significance level for you to reject the null hypothesis stated in part a?
Explain your answer. (Show your work!)

c. The city’s mayor offers you enough funds to draw a random sample of 50
of the city’s homeless people. You do not believe this will afford you a
powerful enough hypothesis test. What would be the probability with a
sample this small of your making a Type II error if the percent of the
city’s "homeless who became homeless during the last year" were actually
30%? (Hints: Use the .05 significance level, and keep in mind that the
variance of the sampling distribution under the null hypothesis will not be
the same as the variance of the sampling distribution under the
[hypothetically] true sampling distribution.)

d. Your efforts in part c pay off, and the mayor provides you with enough
funds to draw a random sample of 200 of the city’s homeless people.
Interviews with these people reveal that one quarter (i.e., 25%) of them
became homeless during the last year. Use these data and the .05
significance level to test the hypotheses stated in part a. Explain your
conclusion in plain English, and show your work!

3F




