Statistical Intervals Based on a Single Sample      


Chapter 7-9 Sample Problems

1.
Suppose that a random sample of 50 bottles of a particular brand of cough syrup is selected, and the alcohol content of each bottle is determined.  Let 
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 denote the average alcohol content for the population of all bottles of the brand under study.  Suppose that the resulting 95% confidence interval is (8.0, 9.6).

a. Would a 90% confidence interval calculated from this same sample have been narrower or wider than the given interval?  Explain your reasoning.

b. Consider the following statement:  There is a 95% chance that 
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 is between 8 and 9.6.  Is this statement correct?  Why or why not?

c. Consider the following statement:  We can be highly confident that 95% of all bottles of this type of cough syrup have an alcohol content that is between 8.0 and 9.6.  Is this statement correct?  Why or why not?

d. Consider the following statement:  If the process of selecting a sample of size 50 and then computing the corresponding 95% interval are repeated 100 times, 95 of the resulting intervals will include 
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.  Is this statement correct?  Why or why not?

2.
It was reported that, in a sample of 507 adult Americans, only 142 correctly described the Bill     of Rights as the first ten amendments to the U.S. Constitution.  (a) Calculate a (two-sided) confidence interval using a 99% confidence level for the proportion of all U. S. adults that could give a correct description of the Bill of Rights. (b) Formulate an appropriate hypothesis test and alternative to see whether the sample provides evidence that the actual proportion of the population  knowing the definition of the Bill of Rights is  less that 1/3. (c) Give the p-value for your test, and interpret its meaning.

3.
A study of the ability of individuals to walk in a straight line reported that accompanying data on cadence (strides per seconds) for a sample of n – 20 randomly selected healthy men:
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A normal probability plot gives substantial support to the assumption that the population distribution of cadence is approximately normal.  A descriptive summary of the data from MINITAB follows.

Variable
N
Mean   
Median
 StDev
       SEMean

Cadence
20
0.9255

0.9300

0.0809
        0.0181

a. Calculate and interpret a 95% confidence interval for a population mean cadence.

b. Calculate and interpret a 95% prediction interval for the cadence of a single individual randomly selected from this population.

c. Calculate an interval that includes at least 99% of the cadences in the population distribution using a confidence level of 95%.

4.
A more extensive tabulation of t critical values than what appears in your text shows that for the t distribution with 20 df, the areas to the right of the values .687, .860, and 1.064 are .25, .20, and .15, respectively.  What is the confidence level for each of the following three confidence intervals for the mean 
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 of a normal population distribution?  Which of the three intervals would you recommend be used, and why?

a. 
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5.
The amount of lateral expansion (mils) was determined for a sample of n = 9 pulsed-power gas metal arc welds used in LNG ship containment tanks.  The resulting sample standard deviation was s = 2.80 mils.  Assuming normality, derive a 95% CI for 
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 and for 
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6.
Two different companies have applied to provide cable television service in a certain region.  Let p denote the proportion of all potential subscribers who favor the first company over the second.  Consider testing 
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 based on a random sample of 25 individuals.  Let X  denote the number in the sample who favor the first company and x represent the observed value of X.  

a.   Which of the following rejection regions is most appropriate and why?
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b.    In the context of this problem situation, describe what type I and type II errors are.

What is the probability distribution of the test statistic X when 
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 is true?  Use it to compute the probability of a type I error.

7.
The desired percentage of Si in a certain type of aluminous cement is 5.5.  To test whether the true average percentage is 5.5 for a particular production facility using a significance level of .01, 16 independently obtained samples are analyzed.  Suppose that the percentage of  Si in a sample is normally distributed with 
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A. Does this indicate conclusively that the true average percentage differs from 5.5?  

B. If the true average percentage is 
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 and a level 
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 based on n = 16 is  used, what is the probability of detecting this departure from 
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C. What value of n is required to satisfy 
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8.
A university library ordinarily has a complete shelf inventory done once every year.  Because of new shelving rules instituted the previous year, the head librarian believes it may be possible to save money by postponing the inventory.  The librarian decides to select at random 1000 books from the library’s collection and have them searched in a preliminary manner.  If evidence indicates strongly that the true proportion of misshelved or unlocatable books is less than .02, then the inventory will be postponed.

a. Among the 1000 books searched, 15 were misshelved or unlocatable.  Test the relevant hypotheses and advise the librarian what to do (use 
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b. If the true proportion of misshelved and lost books is actually .01, what is the probability that the inventory will be (unnecessarily) taken?

c. If the true proportion is .05, what is the probability that the inventory will be postponed?

9.
 Consider the large-sample level .01 test for testing 
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a. For the alternative value p = .21, compute 
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 sample sizes n = 100, 2500, 10,000, 40,000, and 90,000.

b. For 
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, compute the p-value when n = 100, 2500, 10,000, and 40,000.

10. Let 
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 denote true average tread life for a premium brand of radial tire and let 
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 denote the true average tread life for an economy brand of the same size.  Test 
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 at level .01 using the following statistics:  
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11. Tensile strength tests were carried out on two different grades of wire rod resulting in the accompanying data:  

	Grade
	Sample Size
	Sample Mean 
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A. Does the data provide compelling evidence for concluding that true average strength for the 1078 grade exceeds that for the 1064 grade by more than 10 
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?  Test the appropriate hypotheses using the 
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-value approach.

B. Estimate the difference between true average strengths for the two grades in a way that provides information about precision and reliability.
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