Statistics 1601

ASSIGNMENT 7: CHAPTER 7 ( points)

All problems taken from Introduction to the Practice of Statistics, Fifth Edition by David S. Moore and George P. McCabe.

7.20  A sample of size n = 15 is used to perform a significance test for H0: ( = 0 versus Ha: ( > 0.  The test statistic is t = 2.15.

(a)  What are the degrees of freedom for this statistic?

(b)  Give the two critical values t* from Table D that bracket t.

(c)  What are the right-tail probabilities p for these two entries?

(d)  Between what two values does the P-value of the test fall?

(e)  Sketch the t distribution for this exercise and illustrate your answers to parts (c) and (d) with the sketch.

(f)  Is the value t = 2.15 significant at the 5% level?  Is it significant at the 1% level?

(g)  If you have software available, find the exact P-value.

7.26  Many organizations are doing surveys to determine the satisfaction of their customers.  Attitudes toward various aspects of campus life were the subject of one such study conducted at Purdue University.  Each item was rated on a 1 to 5 scale, with 5 being the highest rating.  The average response of 1406 first-year students to “Feeling welcomed at Purdue” was 3.9 with a standard deviation of 0.98.  Assuming that the respondents are an SRS, give a 99% confidence interval for the mean of all first-year students.

7.31  The researchers studying vitamin C in CSB in Example 7.1 were also interested in a similar commodity called wheat soy blend (WSB).  Both of these commodities are mixed with other ingredients and cooked.  Loss of vitamin C as a result of this process was another concern of the researchers.  One preparation used in Haiti called gruel (or “bouillie” in Creole) can be made from WSB, salt, sugar, milk, banana, and other optional items to improve the taste.  Samples of gruel prepared in Haitian households were collected.  The vitamin C content (in milligrams per 100 grams of blend, dry basis) was measured before and after cooking.  Here are the results:

Sample
1
2
3
4
5

Before
73
79
86
88
78

After

20
27
29
36
17

Set up appropriate hypotheses and carry out a significance test for these data.  (It is not possible for cooking to increase the amount of vitamin C.)

7.37  How accurate are radon detectors of a type sold to homeowners?  To answer this question, university researchers placed 12 detectors in a chamber that exposed them to 105 picocuries per liter (pCi/l) of radon.  The detector readings were as follows:

91.9

97.8

111.4

122.3

105.4

95.0

103.8

99.6

96.6

119.3

104.8

101.7

(a)  Make a stemplot of the data.  The distribution is somewhat skewed to the right, but not strongly enough to forbid use of the t procedures.

(b)  Is there convincing evidence that the mean reading of all detectors of this type differs from the true value of 105?  Carry out a test in detail and write a brief conclusion.

7.83 (7 points) A study of iron deficiency among infants compared samples of infants following different feeding regimens.  One group contained breast-fed infants, while the children in another group were fed a standard baby formula without any iron supplements.  Here are summary results on blood hemoglobin levels at 12 months of age:
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(a) (3 points) Is there significant evidence that the mean hemoglobin level is higher among breast-fed babies?  State H0 and Ha and carry out a t test.  Give the P-value.  What is your conclusion?

ANSWER:

(b) (2 points) Give a 95% confidence interval for the mean difference in hemoglobin level between the two populations of infants.

ANSWER:

(c) (2 points) State the assumptions that your procedures in (a) and (b) require in order to be valid.

ANSWER:

7.84 (9 points) The Survey of Study Habits and Attitudes (SSHA) is a psychological test designed to measure the motivation, study habits, and attitudes toward learning of college students.  These factors, along with ability, are important in explaining success in school.  Scores on the SSHA range from 0 to 200.  A selective private college gives the SSHA to an SRS of both male and female first-year students.  The data for the women are as follows:

154
109
137
115
152
140
154
178
101

103
126
126
137
165
165
129
200
148

Here are the scores of the men:

108
140
114
91
180
115
126
92
169
146

109
132
75
88
113
151
70
115
187
104

(a) (3 points) Examine each sample graphically, with special attention to outliers and skewness.  Is use of a t procedure acceptable for these data?

ANSWER:

(b) (4 points) Most studies have found that the mean SSHA score for men is lower than the mean score in a comparable group of women.  Test this supposition here.  That is, state hypotheses, carry out the test and obtain a P-value, and give your conclusion.

ANSWER:

(c) (2 points) Give a 90% confidence interval for the mean difference between the SSHA scores of male and female first year students at this college.

ANSWER:

7.121  On the morning of March 5, 1996, a train with 14 tankers of propane derailed near the center of the small Wisconsin town of Weyauwega.  Six of the tankers were ruptured and burning when the 1700 residents were ordered to evacuate the town.  Researchers study disasters like this so that effective relief efforts can be designed for future disasters.  About half of the households with pets did not evacuate all of their pets.  A study concluded after the derailment focused on problems associated with retrieval of the pets after the evacuation and characteristics of the pet owners.  One of the scales measured “commitment to adult animals,” and the people who evacuated all or some of their pets were compared with those who did not evacuate any of their pets.  Higher scores indicate that the pet owner is more likely to take actions that benefit the pet.  Here are the data summaries:

Group




n
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s
Evacuated all or some pets

116

7.95

3.62

Did not evacuate any pets

125

6.26

3.56

Analyze the data and prepare a short report describing the results.

Group		 n	  �	  s


Positive test	23	13.3	1.7


Other		19	12.4	1.8
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