Statistics 1601

ASSIGNMENT 6: CHAPTER 6 ( points)

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

6.13 (5 points)  A questionnaire about study habits was given to a random sample of students taking a large introductory statistics class.  The sample of 25 students reported that they spent an average of 80 minutes per week studying statistics.  Assume that the standard deviation is 35 minutes.

(a) (2 points) Give a 95% confidence interval for the mean time spent studying statistics by students in this class.

ANSWER:

(b) (3 points) Is it true that 95% of the students in this class have weekly study times that lie in the interval you found in part (a)?  Explain your answer.

ANSWER:

6.28 (4 points) To assess the accuracy of a laboratory scale, a standard weight known to weigh 10 grams is weighted repeatedly.  The scale readings are normally distributed with unknown mean (this mean is 10 grams if the scale has no bias).  The standard deviation of the scale readings is known to be 0.0002 gram.

(a) (2 points) The weight is weighed five times.  The mean result is 10.0023 grams.  Give a 98% confidence interval for the mean of repeated measurements of the weight.

ANSWER:

(b) (2 points) How many measurements must be averaged to get a margin of error of (0.0001 with 98% confidence?

ANSWER:

6.30  A newspaper invites readers to send email stating whether or not they are in favor of making full-day kindergarten available to all students in the state.  A total of 320 responses are received and, of these, 80% are in favor of the new program.  In an article describing the results, the authors state that the margin of error is 4% for 95% confidence.  Assume that they have computed this number correctly.

(a)  Use the sample proportion and the margin of error to compute the 95% confidence interval.

ANSWER:

(b)  Do you think that these results are trustworthy?  Discuss your answer.

6.34  (6 points) State the appropriate null hypothesis H0 and the alternative hypothesis Ha in each of the following cases.

(a) (2 points) An experiment is designed to examine the effect of a diet high in soy products on the bone density of adult rats.

ANSWER:

(b) (2 points) The student newspaper at your college recently changed the format for their news stories.  You take a random sample of students and select those who regularly read the newspaper.  These are asked to indicate their opinions on the changes using a five-point scale: -2 if the new format is much worse than the old, -1 if the new format is somewhat worse than the old, 0 if the new format is the same as the old, +1 if the new format is somewhat better than the old, and +2 if the new format is much better than the old.

ANSWER:

(c) (2 points) The examinations in a large history class are scaled after grading so that the mean score is 75.  A self-confident teaching assistant thinks that his students have a higher mean score than the class as a whole.  His students this semester can be considered a sample from the population of all students he might teach, so he compares their mean score with 75.

ANSWER:

6.46  A 95% confidence interval for a population mean is (57, 65).

(a)  Can you reject the null hypothesis that ( = 68 at the 5% significance level?  Why?

(b) Can you reject the null hypothesis that ( = 62 at the 5% significance level?  Why?

6.48  A study found that the use of bed nets was associated with a lower prevalence of malarial infections in Gambia.  A report of the study states that the significance is P < 0.001.  Explain what this means in a way that could be understood by someone who has not studied statistics.

6.54  (3 points) Statistics can help decide the authorship of literary works.  Sonnets by a certain Elizabethan poet are known to contain an average of ( = 8.9 new words (words not used in the poet’s other works). The standard deviation of the number of new words is ( = 2.5.  Now a manuscript with 6 new sonnets has come to light, and scholars are debating whether it is the poet’s work.  The new sonnets contain an average of [image: image1.wmf] = 10.2 words not used in the poet’s known works.  We expect poems by another author to contain more new words, so to see if we have evidence that the new sonnets are not by our poet we test

H0: ( = 8.9

Ha: ( > 8.9

Give the z test statistic and its P-value.  What do you conclude about the authorship of these new poems?

ANSWER:

6.55 (6 points) The Survey of Study Habits and Attitudes (SSHA) is a psychological test that measures the motivation, attitude toward school, and study habits of students.  Scores range from 0 to 200.  The mean score for U.S. college students is about 115, and the standard deviation is about 30.  A teacher who suspects that older students have better attitudes toward school gives the SSHA to 25 students who are at least 30 years of age.  Their mean score is [image: image2.wmf] = 132.2.

(a) (3 points) Assuming that ( = 30 for the population of older students, carry out a test of

H0: ( = 115

Ha: ( > 115

Report the P-value of your test, and state your conclusion clearly.

ANSWER:

(b) (3 points) Your test in (a) required two important assumptions in addition to the assumption that the value of ( is known.  What are they?  Which of these assumptions is most important to the validity of your conclusion in (a)?

ANSWER:

6.56  (7 points) The level of calcium in the blood in healthy young adults varies with mean about 9.5 milligrams per deciliter and standard deviation about ( = 0.4.  A clinic in rural Guatemala measures the blood calcium level of 160 healthy pregnant women at their first visit for prenatal care.  The mean is [image: image3.wmf] = 9.57.  Is this an indication that the mean calcium level in the population from which these women come differs from 9.5?

(a) (2 points) State H0 and Ha.

ANSWER:

(b) (3 points) Carry out the test and give the P-value, assuming that ( = 0.4 in this population.  Report your conclusion.

ANSWER:

(c) (2 points) Give a 95% confidence interval for the mean calcium level ( in this population.  We are confident that ( lies quite close to 9.5.  This illustrates the fact that a test based on a large sample (n = 160 here) will often declare even a small deviation from H0 to be statistically significant.

ANSWER:

6.108  Consumers can purchase nonprescription medications at food stores, mass merchandise stores such as Kmart and Wal-Mart, or pharmacies.  About 45% of consumers make such purchases at pharmacies.  What accounts for the popularity of pharmacies, which often charge higher prices?

A study examined consumers’ perceptions of overall performance of the three types of stores, using a long questionnaire that asked about such things as “neat and attractive store,” “knowledgeable staff,” and “assistance in choosing among various types of nonprescription medication.”  A performance score was based on 27 such questions.  The subjects were 201 people chosen at random from the Indianapolis telephone directory.  Here are the means and standard deviations of the performance scores for the sample:

Store type



[image: image4.wmf]

s
Food stores


18.67

24.95

Mass merchandisers

32.38

33.37

Pharmacies


48.60

35.62

We do not know the population standard deviations, but a sample standard deviation s from so large a sample is usually close to (.  Use s in place of the unknown ( in this exercise.

(a)  What population do you think the authors of the study want to draw conclusions about?  What population are you certain they can draw conclusions about?

(b)  Give 95% confidence intervals for the mean performance for each type of store.

(c) Based on these confidence intervals, are you convinced that consumers think that pharmacies offer higher performance than the other types of stores?  (In Chapter 12, we will study a statistical method for comparing means of several groups.)
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