Applied Statistics I Spring 2009
MIDTERM EXAM 11 , .
(75 points)

- Name,

Read each question carefully. Write your work and answers on this test paper or, if you
prefer, you may attach printed sheets to this test paper. If you need more space to write, you

may continue your answer on the reverse but please indicate that you have done so. You may use -
resources including SPSS, applets, and your books and notes. -

1) (20 points) The average outstanding bill for delinquent customer accounts for a national
department store chain is $\;\8/\5/go with a standard deviation of Q;{/sg Assume the
outstanding bill amounts are normally distributed.

a) What is the probability that a customer chosen at random has an outstanding bill over
__$200? Include a sketch. )

o= 33q| or 3T

b) Asimple random sample of 64 delmquent accounts is taken. What is the approximate
sampling distribution of the mean outstanding bill for these accounts? (Note: Be sure to
state the shape, mean, and standard deviation.) Include a sketch.
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¢) What is the probability that the é?p e mean of
bill is over $200? Include a sketch.
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d) Itis ;‘c%ually very unlikely that outstandmg bill amounts are normally distributed. Given
this fact, which, if any, of your previous answers, a), b), or ¢), is likely to be incorrect?

] Es,r#?ﬂyexl?laln e A wowld. be meovock ke iise Tee
Js'wcl’aaﬂons were dore AXsUndpa a rormal S . Wi o ddlfewe v - d(Sirbuim
v&emd Sﬁl:l L;?o(-‘- bewn g c o 30 %‘““"‘ would appear duffereudys . T ot

vard Because pL. awt o 1age S0wpl andl bet Q&u&f’(ﬁ-
A Cvhral Lo Teoens Car assimn. 40%&0”@ MO M SONpLs



2 0of 4

2) (15 points) A Bureau of Labor Statistics report gives a 90% confidence interval for the
average income of full-time female workers in 2001 as $28,944 to $29,486. This result was
calculated by advanced methods from the Current Population Survey, a multistage random
sample of about 50,000 households.

a) Would a 95% confidence interval be wider or narrower? Explain your answer.
k 957 Confidener. mieaal weuld ke woider, P YN
(m@\qar Confidoner, Lr must, hawk o !améa.f vvsm%‘m. Q( ewor 4o
‘Malude wiove possible. yalues O_F M el v “K“hj ave i
unlikely | -
b) Would the null hypothesis that the 2001 average income of all full-time female workers
was $28,000 be rejected at the 10% significance level in favor of the two-sided

alternative? What about the null hypothesis that the average was $29,000? Explain
briefly how you can answer without doing any calculations. '
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¢) Ifinstead of a sample of 50,000 households, only 12,500 households were included in

the study, find the 9go% confidence interval. (Note: Assume that changing the sample size
has the same effect here as it would if the sample were an SRS.)
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3) (20 points) An author of a new book claims that adults following her suggested diet
program will lose an average of 5.8 pounds.per week. A researcher believes that the true
figure will be lower and carries out a test involving a random sample of 100 adults. The
average weight loss of the 100 people under the program was 5.1 pounds per week. Assume
the standard deviation is 4.5 pounds per week. :

Are the results of this experiment good evidence that the true average weight loss differs
from what is claimed by the author? Is the evidence significant at the o = 0.05 level? Use the

4-step method to present your solution and be sure to interpret the p-value in context.
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 4) (20 points) To answer this problem, use the information provided in Question 3).

a) Calculate a 97% confidence interval for the population average weight loss based on the
sample. Provide a sketch showing how you obtained the value for z* needed for your
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b) Howlargea sampie would be required to estimate the mean weight loss within +0.5
pounds with 97% confidence? -
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¢) Upon further investigation, it is found that the sample of 100 people used for this study
was drawn from the membership list of a national health club chain. Does this fact cause

either the significance test you carried out in the previous problem or the confidence
interval in a) to be invalid? Explain briefly why or why not.
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