Math 150 Final Review Part II

1.  Name at least 5 general sources of bias (in the sense in which statisticians use the word "bias") that can affect sampling results.

2.  In 1936 names were taken from phone books and vehicle registration lists and the people were asked for whom they were planning to vote for president.  A clear majority (57%) of those polled said that they planned to vote for the Republican candidate Alf Landon.  Describe the sample, the population, the statistics, the parameters, any biases, and how these biases might affect the results.

3.  Use a table of random numbers starting at the beginning of row 30 to select a sample of 10 senators from the 2005 U.S. Senate.

4.  For the senators in your sample in problem 3 find each of the following sample statistics and say what can be inferred about the corresponding population parameters.

(a) the proportion of Democrats.(b) the proportion of first-term senators ( < 6 years service)

(c)  the mean years of service.    (d)  the standard deviation of years of service.

5. Adult diastolic blood pressure in the U.S. is approximately normally distributed with mean 80 mm Hg and standard deviation 12 mm Hg.  Find and interpret the proportion of people with blood pressure:

(a) less than 60 mm Hg.
(b) more than 100 mm Hg.
(c) between 65 and 95 mm Hg. 

6.  Andrew Jackson received 56% of the vote for president in 1828.  Suppose that prior to the election a poll of 800 voters was taken.  Let  
[image: image1.wmf]p

ˆ

 represent the proportion of voters favoring Jackson in the sample.  

(a)  Discuss whether the Central Limit Theorem can be applied to this situation.

(b)  What is the mean (expected value) of  
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 ?

(c)  What is the standard deviation of  
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 ?

Find and interpret the probability that the proportion of voters in the sample favoring Jackson is

(d)  less than 50% ?

(e)  more than 60% ?

(f)  between 53% and 59% ?

7.  Let  z  represent a standard normal random variable.  Draw pictures and find

(a)  Pr ( z < 1.13)

(b)  Pr ( z > 1.62)

(c)  Pr(( 0.88 < z < 1.46)

8.  Let  z  represent a standard normal random variable.  Solve for  z*.

(a)  Pr (z < z* ) = 0.9871
(b)  Pr ( z < z* ) = 0.995
(c)  Pr ( z > z* ) = 0.6

9. Suppose that a seed company tested 200 of its seeds and found that 192 germinated.

    Compute confidence interval formulas (a) through (d) with 94% confidence.

10.  The seed company of problem 9  above would like to be sure that more than 90% of its seeds 

       germinate.  Set up and test hypotheses regarding whether more than 90% of the company's

       seeds germinate.
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11. Suppose that based on a sample of 2800 television viewers a 98% confidence interval for the 

    number of viewers who watch the evening news was   ( 0. 25, 0. 29 ).

(a).   Explain in words what this particular confidence interval means.

Explain what is wrong with the following statements:

 (b)  We are 98% confident that the proportion of viewers in the sample who watch the evening 

       news is between   0. 25  and  0. 29. 

(c)  We can guarantee that the proportion of viewers who watch the evening news is 

       between 0. 25  and  0. 29. 

(d)  If one repeatedly took samples of 2800 viewers then the 98% confidence intervals of 98 out 

      of every 100 such samples would contain the sample proportion 0. 27.

12.  What happens to the width of a confidence interval if the

(a)  sample size increases?



(b)  sample size decreases?

(c)  level of confidence increases?


(d) level of confidence decreases?

(e)  Explain the difference between statistical significance and practical significance.

13.  For each of the following examples identify intended explanatory variables, response variables, and any uncontrolled confounding variables.  Also state whether the research is a controlled experiment or an observational study.  If it is a controlled experiment state which principles of control are used?  If it is an observational study identify the type of observational study?

a.  Suppose that a group of 40 patients with high cholesterol levels are randomly assigned to one of two groups.  One group is put on a vegetarian diet.  The other group is not.  After 3 months the change in cholesterol level is computed for each patient.  The results are used to determine whether the vegetarian diet generally lowered the cholesterol levels of the patients.

b.  Suppose that lung capacity of each person in a sample of 30 smokers and each person in a sample of 30 non-smokers is measured.  Ten years later each person's lung capacity was measured again and any changes were noted.  The results from the two groups were compared to help determine whether smoking affects lung capacity.

c.  Suppose that in a sample of 500 people each person is asked whether they smoke and each person's lung capacity is measured.  The results are used to help determine whether smoking affects lung capacity.

d.  Suppose that each person in a sample of 200 60-year-old cancer patients and also each person in a sample of  800 healthy 60-year-olds is asked whether for most of their life they have generally eaten at least three servings of vegetables each day.  The results are used to help determine whether diet affects cancer.
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