
Statistics for Strategy Whitten Spring 2012
Exam 1 1:30 pm Monday, Feb. 6 100 points

EXAM INSTRUCTIONS

SPECIAL EXAM INSTRUCTIONS: Carry all calculations to at least four decimal places.

1. Bubble Sheet:

(a) Write and bubble your Name (last name, first name.)

(b) Write and bubble your 8-digit Student ID Number (Begin in the leftmost box.)

2. Exam Booklet: Write the information below.

Name

Student ID Number

TA’s Name

Discussion Day and Time

Section Number

3. Please sign the Tippie Honor Pledge:

“I have neither given nor received assistance on this exam.”

Signature:

4. This is a closed-book exam. Use a calculator (but no cell phones) and pencils only.

5. There are 25 questions, two tables, and a formula sheet on 14 pages. Check your exam
for these.

6. The exam format is multiple choice. Circle the single best answer on the exam booklet
and fill the corresponding bubble on the bubble sheet with a No. 2 pencil. Carefully erase
any answers on the bubble sheet which you wish to change.

7. You have 50 minutes to complete the b exam.

8. When finished, place the bubble sheet inside the first page of the exam booklet.
Deposit bubble sheet and exam booklet together into your TA’s box.

9. The base score for built-in partial credit is 25 points. In addition, 3 points are earned for
each question which is answered correctly on the bubble sheet. Check ICON to see your score
and a list of exam questions which were answered incorrectly.
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Questions 1–8.
The University of Iowa has a “health and fitness” goal that more than 40% of all students
visit the Campus Rec Center at least once each semester. A survey of 80 UI students shows
that 36 of these students did not visit the Rec Center in Fall 2011, often citing time pressure
due to school and work as reasons in the survey. Did the university meet its goal in Fall 2011,
at 1% significance?

1. True or False: The number 36 is a statistic.

(a) True

(b) False

(c) Additional information is needed before this question can be answered.

2. True or False: The number 40% is a statistic.

(a) True

(b) False

(c) Additional information is needed before this question can be answered.

3. True or False: The number 1% is a statistic.

(a) True

(b) False

(c) Additional information is needed before this question can be answered.

4. Find the P -value.

(a) 0.0031 (b) 0.1841 (c) 0.8159 (d) 0.9969

(e) None of the answers is correct to the fourth decimal place.

(continued)
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5. Interpret the test.

(a) There is insufficient evidence to show that the university met its goal in Fall 2011.

(b) There is sufficient evidence to show that the university met its goal in Fall 2011.

(c) There is insufficient evidence to show that more than 40% of the 80 surveyed
students attended the Campus Rec Center at least once in Fall 2011.

(d) There is sufficient evidence to show that more than 40% of the 80 surveyed stu-
dents attended the Campus Rec Center at least once in Fall 2011.

(e) None of the answers is correct.

6. Suppose that you open MINITAB and perform only the steps shown below. Will these
steps produce the correct P -value?

Stat > Basic Statistics > 1 Proportion > (Choose “Summarized data”, enter
Number of events = 36, Number of trials = 80) > Check the box “Perform hypothesis
test” and enter 0.60 for the hypothesized value > Options > (Select Alternative
greater than) > (Check the box “Use test and interval based on normal distribution”)
> OK > OK

(a) Yes

(b) No

(c) Additional information is needed before this question can be answered.

7. Find a 99% confidence interval for the percentage of UI students who did not attend
the Campus Rec Center at least once in Fall 2011.

(a) (30.2, 59.8) (b) (30.7, 59.3) (c) (34.1, 55.9) (d) (40.2, 69.8) (e) (40.7, 69.3)

8. Based on the confidence interval in the previous question, is it plausible that the
university did not meet its goal in Fall 2011?

(a) Yes

(b) No

(c) Additional information is needed before this question can be answered.
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Questions 9–14.
The distance of the route used for the Annual Old Capitol 10,000 Meter Race is measured
independently 56 times. The average observed distance is 9996 meters, with a standard
deviation of 15.2 meters. Does the actual mean distance of the route differ from the advertised
distance of 10,000 meters? Test at 5% significance.

9. True or False: The number 5% represents the risk of error if the null hypothesis is
rejected on the basis of the sample (or stronger) evidence, assuming that the null
hypothesis is true.

(a) True

(b) False

(c) Additional information is needed before this question can be answered.

10. Which of the following is a correct expression?

(a) x̄ = 10, 000 (b) σ = 15.2 (c) x̄ = 10, 004 (d) x̄ = 15.2

(e) None of the expressions is correct.

11. Calculate the value of the test statistic.

(a) −1.97 (b) 0.00 (c) 1.97

(d) None of the answers is correct to the second decimal place.

12. Make a decision.

(a) Reject H0 (b) Fail to Reject H0 (c) Reject HA (d) Fail to Reject HA

(continued)
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13. Interpret the decision.

(a) There is enough evidence to show that the actual mean distance of the route is
10,000 meters.

(b) There is not enough evidence to show that the actual mean distance of the route
is 10,000 meters.

(c) There is enough evidence to show that the actual mean distance of the route is
not 10,000 meters.

(d) There is not enough evidence to show that the actual mean distance of the route
is not 10,000 meters.

(e) None of the answers is correct.

14. Find a 95% confidence interval for the actual mean distance of the route, in meters.

(a) (9991.92, 10000.08)

(b) (9992.02, 9999.98)

(c) (9999.92, 10008.08)

(d) (10000.02, 10007.98)

(e) (10003.45, 10004.55)
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Questions 15–20.
Allstate Insurance company recently surveyed houses in both Iowa City and Cedar Rapids
for evidence of long-term hail damage to their roofs. 21 of 51 houses inspected in Iowa City
show hail damage, while 10 of 50 houses in Cedar Rapids show hail damage.

Are houses in Iowa City more likely than houses in Cedar Rapids to show hail damage? Test
using 1% significance.

Note: The three MINITAB outputs (and associated commands) shown on the
next two pages may contain useful information.

15. The parameters are defined as

(a) p̂1 = average hail damage in Iowa City
p̂2 = average hail damage in Cedar Rapids

(b) µ1 = percentage of Iowa City houses which show hail damage
µ2 = percentage of Cedar Rapids houses which show hail damage

(c) µ1 = average hail damage in Iowa City
µ2 = average hail damage in Cedar Rapids

(d) p̂1 = percentage of Iowa City houses which show hail damage
p̂2 = percentage of Cedar Rapids houses which show hail damage

(e) None of the answers is correct.

16. True or False: The answer to this hypothesis test can be determined by calculating
two separate confidence intervals — one for Iowa City and another for Cedar Rapids
— then observing whether or not the two confidence intervals overlap.

(a) True

(b) False

17. Find the P -value.

(a) 0.009 (b) 0.011 (c) 0.018 (d) 0.022

(e) None of the answers is correct

18. Make a decision.

(a) Reject H0

(b) Fail to Reject H0

(c) Reject HA

(d) Fail to Reject HA
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19. Interpret the decision.

(a) There is sufficient evidence to show that houses in Iowa City are more likely than
houses in Cedar Rapids to show hail damage.

(b) There is insufficient evidence to show that houses in Iowa City are more likely
than houses in Cedar Rapids to show hail damage.

(c) There is sufficient evidence to show that houses in both Iowa City and Cedar
Rapids show hail damage.

(d) There is insufficient evidence to show that houses in both Iowa City and Cedar
Rapids show hail damage.

(e) None of the answers is correct.

20. Which of the following conclusions is correct, with 95% confidence?

(a) Between 3.7% and 38.7% of all houses in Cedar Rapids show hail damage.

(b) Between 3.7% and 38.7% of all houses in Iowa City show hail damage.

(c) Between 3.7% and 38.7% of all houses in both Iowa City and Cedar Rapids show
hail damage.

(d) Between 3.7% and 38.7% more houses in Cedar Rapids than Iowa City show hail
damage.

(e) Between 3.7% and 38.7% more houses in Iowa City than Cedar Rapids show hail
damage.

Output #1 (and associated commands)

Stat > Basic Statistics > 2 Proportions > (Choose “Summarized data”)

Events Trials
First: 21 51

Second: 10 50

> Options > (Select Alternative greater than) > OK > OK

Test and CI for Two Proportions

Sample X N Sample p

1 21 51 0.411765

2 10 50 0.200000

Difference = p (1) - p (2)

Estimate for difference: 0.211765

95% lower bound for difference: 0.0651114

Test for difference = 0 (vs > 0): Z = 2.38 P-Value = 0.009

(two more outputs on next page)
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Output #2 (and associated commands)

Stat > Basic Statistics > 2 Proportions > (Choose “Summarized data”)

Events Trials
First: 21 51

Second: 10 50

> Options > (Select Alternative greater than)

> (Click box “Use pooled estimate of p for test”) > OK > OK

Test and CI for Two Proportions

Sample X N Sample p

1 21 51 0.411765

2 10 50 0.200000

Difference = p (1) - p (2)

Estimate for difference: 0.211765

95% lower bound for difference: 0.0651114

Test for difference = 0 (vs > 0): Z = 2.31 P-Value = 0.011

Output #3 (and associated commands)

Stat > Basic Statistics > 2 Proportions > (Choose “Summarized data”)

Events Trials
First: 21 51

Second: 10 50

> Options > (Select Alternative not equal) > OK > OK

Test and CI for Two Proportions

Sample X N Sample p

1 21 51 0.411765

2 10 50 0.200000

Difference = p (1) - p (2)

Estimate for difference: 0.211765

95% CI for difference: (0.0370165, 0.386513)

Test for difference = 0 (vs not = 0): Z = 2.31 P-Value = 0.021
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Questions 21–25.
A medicine intended to lower blood pressure (BP) is given to five patients, with the following
results:

Patient
1 2 3 4 5

BP before medicine 155 160 172 180 190
BP after medicine 148 152 173 170 174
Difference 7 8 −1 10 16

Does the medicine succeed in lowering BP, on average? Use α = 1%.

(Hint: Use the alternative hypothesis µ > 0.)

21. Find the value of the test statistic.

(a) 1.13 (b) 2.92 (c) 6.53 (d) 29.46

(e) None of the answers is correct to the second decimal place

(continued)
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22. Find the P -value.

(a) 0.15 < P -value < 0.20

(b) 0.02 < P -value < 0.025

(c) 0.001 < P -value < 0.0025

(d) P -value < 0.0005

23. Make a decision.

(a) Reject H0

(b) Fail to Reject H0

(c) Reject HA

(d) Fail to Reject HA

24. Interpret the decision.

(a) There is enough evidence to show that the medicine lowers BP, on average.

(b) There is not enough evidence to show that the medicine lowers BP, on average.

(c) There is enough evidence to show that the medicine raises BP, on average.

(d) There is not enough evidence to show that the medicine raises BP, on average.

25. Estimate the percentage of all patients whose BP is lowered by the medicine.

(a) 0

(b) 10

(c) 50

(d) 80

(e) 100
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Exam 1 Formulas

Confidence Intervals

x̄ ± t∗
s√
n

p̂ ± z∗
√
p̂ (1− p̂ )

n

Hypothesis Tests

t =
x̄− µ0

s/
√
n

Z =
p̂− p0√
p0(1−p0)

n

Two Populations

(p̂1 − p̂2)± z∗ σp̂1−p̂2

σp̂1−p̂2 ≈

√
p̂1 (1− p̂1)

n1

+
p̂2 (1− p̂2)

n2

Z =
(p̂1 − p̂2)√(

1
n1

+ 1
n2

)
p̂ (1− p̂ )

p̂ =
x1 + x2
n1 + n2
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Answers

1. a

2. b

3. b 1% is the significance level, which has no connection to populations or samples.

4. a

5. b

6. b

Redefine p as p = proportion who don’t attend. Then the alternative hy-
pothesis becomes HA: p < 0.60 .

7. b

8. b CI =⇒ more than 40.7% attend

9. b This is the definition for P -value.

10. e

11. a

12. b

13. d

14. a

15. e

16. b

17. b

18. b

19. b

20. e

21. b Let µ = average reduction in BP per patient, after taking medicine

22. b

23. b

24. b

25. d Use the estimate 4/5.
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