



Bonus Points

1.  A group of veterinarians wants to test a new canine vaccine for Lyme disease.  (Lyme disease is transmitted by the bite of an infected tick.)  In an area that has a high incidence of Lyme disease, 100 dogs are randomly selected (with their owners’ permission) to receive the vaccine.  Over a 12-month period, these dogs are periodically examined by veterinarians for symptoms of Lyme disease.  At the end of 12 months, 10 of these 100 dogs are diagnosed with the disease.  During the same 12-month period, 18% of the unvaccinated dogs in the area have been found to have Lyme disease.  Let p be the proportion of all potential vaccinated dogs who would contract Lyme disease in this area.

a.  Find a 95% confidence for p
b.  Does 18% lie within your confidence interval from part (a).  Does this suggest the vaccine might or might not be effective to some degree?
c.  Construct a hypothesis test to test the hypothesis that the vaccine improves the 18% rate of Lyme disease among unvaccinated dogs.

2.  When one is attempting to determine the required sample size for estimating a population mean and the information on the population standard deviation is not available, it may be feasible to take a small preliminary sample and use the sample standard deviation to estimate the required sample size n.  Suppose that we want to estimate m, the mean commuting distance for students at a community college, to within 1 mile with a confidence level of 95%.  A random sample of 20 students yields a standard deviation of 4.1 miles.  Use this value of the sample standard deviation, s, to estimate the required sample size, n.  Assume that the corresponding  population has a normal distribution.

3.  When calculating  a confidence interval for the population mean m with a known population standard deviation s, describe the effects of the following 2 changes on the confidence interval:  (1) doubling the sample size, (2) quadrupling (multiplying by 4) the sample size  Give a reason why this relationship does not hold true if you are calculating a confidence interval for the population mean m with an unknown population standard deviation.


Homework Chapter 8

1.  For a data set obtained from a sample, n=20 and x-bar = 24.5.  It is known that s=3.1.   The Population is normally distributed.
a.  What is the point estimate of m?
b.  Make a 99% confidence interval for m.
c.  What is the margin of error of estimate for part (b).

2.  For a population data set, s=14.50.
a.  What should the sample size be for a 98% confidence interval for m to have a margin of error of estimate equal to 5.5?
b.  What should the sample size be for a 95% confideence interval for m to have a margin of error of estimate equal to 4.25?

3.  What assumptions must hold true to use the t distribution to make a confidence interval for m?

4.  a.  Find the value of t from the t distribution table for a sample size of 22 and a confidence level of 95%.
b.  Find the value of t from the t-distribution table for 60 degrees of freedom and a 90% confidence level.
c.  Find value of t from the t distribution for a sample of 24 and a confidence level of 99%.

5.  According to the Associated Press, the Le Parker Meridein hotel in New York City offers the “Zillion Dollar Frittata,” an omelet containing 6 eggs, lobster meat, and 10 oz of sevruga caviar, for a price of $1000.  Suppose 90 randomly selected people with annual incomes of $500,000 or higher were asked how much they would be willing to pay for such an omelet if it were offered at an auction to benefit a charity.  Suppose the mean of their responses  is $1250 and the standard deviation is $270.  Construct a 95% confidence interval for the corresponding population mean.

6.  Check if the sample size is large enough to use the normal distribution to make a confidence interval for p for each of the following cases:
a.  n=120 and p-hat=.04
b.  n=60 and p-hat=.08
c.  n=40 and p-hat=.5
d  n=900 and p-hatt=.15

7. a.  How large a sample should be selected so that the margin of error of estimate for a 98% confidence interval for p is 0.045 when  the value of the sample proportion obtained from a preliminary sample is .53?
b.  Find the most conservative sample size that will produce the margin of error for a 98% confidence interval for p, is equal to  0.045.

8.  In a random sample of 50 homeowners selected from a large suburban area, 19 said that they had serious problems with excessive noise  from their neighbors.
a.  Make a 99% confidence interval for the percentage of all homeowners in this suburban area who have such problems.
b.  Suppose the confidence interval obtained in part (a) is too wide.  How can the width of this interval be reduced?  Discuss all possible alternatives.  Which option is best?

9.  The management of a health insurance company wants to know the percentage of its policy holders who have tried alternative treatments (such as acupuncture, herbal therapy, etc.).  A random sample of 24 of the company’s policy holders were asked whether or not they have ever tried such treatments.  The following are their responses:

	Yes
	No
	No
	Yes
	No
	Yes
	No
	No

	No
	Yes
	No
	No
	Yes
	No
	Yes
	No

	No
	No
	Yes
	No
	No
	No
	Yes
	No




a.  What is the point estimate of the corresponding population proportion?
 b.  Construct a 99% confidence interval for the percentage of this company’s policyholders who have tried alternative treatments.

10.  A hospital administration wants to estimate the mean time spent by patients waiting for treatment at the emergency room.  The waiting times (in minutes) recorded for a random sample of 32 such patients are given below
	110
	42
	88
	19
	35
	76
	10
	151

	2
	44
	27
	77
	53
	102
	66
	39

	20
	108
	92
	55
	14
	52
	3
	62

	78
	15
	60
	121
	40
	35
	11
	72




Construct a 98% confidence interval for the corresponding population mean.


Answers (assumes you are using the calculator):
1a  24.5   1b  (22.71, 26.29) 1c 1.79   
2a 38  2b 45
4a  2.080   4b  1.671   4c  =2.807 
5.  ($1193.4, 1306.6)    
6a  no  6b no  6c yes  6d  yes
7a 666   7b 668    
8 (.203, .557)
9.  a .333  b. (.085,  .581)
10.  (39.324, 71.863)

Homework Chapter 9

1.  Write the null and alternative hypotheses for each of the following examples.  Determine if each is a case of a 2-tailed, left-tailed, or right-tailed test.
a.  To test if the mean number of hours spent working per week by college students who hold jobs is different from 20 hrs.
b.  To test whether or not a bank’s ATM is out of service for an average of more than 10 hr per month
c.  To test if the mean length of experience of airport security guards is different from 3 years
d.  To test if the mean credit card debt of college seniors is less than $1000
e.  To test if the mean time a customer has to wait on the phone to speak to a representative of a mail-order company about unsatisfactory service is more than 12 min.

2.  For each of the following examples of tests of hypothesis about m, show the rejection and nonrejection regions on the sampling distribution of the sample mean assuming it is normal (use t):
a.  a 2-tailed test with a=.01 and n=101
b.  a left-tailed test with a=.005 and n=27
c.  a right-tailed test with a=.025 and n=31

3.  A random sample of 28 observations produced a sample mean of 18.  Test the following tests of hypotheses using a=.01.  It is known that the population has a normal distribution with s=4.
a.  H0:  m=20  vs. H1: m< 20
b.  H0:  m=20  vs. H1: m not equal 20

4.  According to data from the National Association of Home Builders, the average size of new homes in the United States was 2320 sq ft in 2002.  Suppose a recent random sample of 400 new homes produced a mean size of 2365 sq ft.  The population standard deviation of the sizes of new homes is known to be 312 sq ft.

  Find the p-value for the hypothesis test with the alternative hypothesis that the current means size of all new homes in the United States exceeds 2320 sq ft.  Will you reject the null hypothesis at a=.02?

5.  A random sample of 16 observations taken from a population that is normally distributed produced a sample mean of 42.4 and a standard deviation of 8.  Test each of the following hypotheses using a=.05.
a.  Null Hypothesis:  m=46  vs. Alternative Hypothesis:  m < 46
b.  Null:  m=46  vs. Alternative:  m not equal 46

6.  The past records of a supermarket show that its customers spend an average of $65 per visit at this store.  Recently the management of the store initiated a promotional  campaign according to which each customer receives points based on the total money spent at the store, and these points can be used to buy products at the store.  The management expects that as a result of this campaign, the customers should be encouraged to spend more money at the store.  To check whether this is true, the manager of the store took a sample of 12 customers who visited the store.  The following data gives the money (in dollars) spent by these customers at this supermarket during their visits:

88   69   141   28   106   45   32   51   78   54   110  83

Assume that the money spent by all customers at this supermarket has a normal distribution.  Using the 1% significance level, can you conclude that the mean amount of money spent by all customers at this supermarket after the campaign was started is more than $65?

7.  For each of the following examples of tests of hypotheses about  the population proportion, show the rejection and nonrejection regions on the graph of the sampling distribution of the sample proportion:
a.  a 2-tailed test with a=.10
b.  a left-tailed test with a=.01
c.  a right-tailed test with a=.05

8. Mong corporation makes auto batteries.  The company claims that 80% of its LL70 batteries are good for 70 months or longer.  A consumer agency wanted to check if this claim is true.  The agency took a random sample of 40 such batteries and found that 75% of them were good for 70 months or longer.
a.  Using the 1% significance level, can you conclude that the company’s claim is false?
b.  What will your decision be in part (a) if the probability of making a Type I error is zero?  Explain.

Answers (assumes you are using the calculator):
1.   a 2   b Right    c  2      d Left
2.  a.  reject to left of -2.626 or to right of 2.626     
     b.  reject to left of -2.779
     c.  reject to right of 2.042
3.  a.  calculated z=-2.65    p-value =0.004   reject null
     b.  calculatged z=-2.65   p-value =0.008  reject null
4.   reject null 
5.  a.  calculated t=-1.800, p-value = .046, reject
     b.  calculated t=-1.800, p-value=.092, do not reject
6.  do not reject null
7.  a.  reject null if z outside of +/-1.645
     b.  reject null if z < -2.326
     c.  reject null if z > 1.645
8.  do not reject null





Project #3:  Chapters 8-9

Collect a random sample for any quantitative variable for 30 members as you did for the first 2 projects.  Choose a different project this time, however.

Once you have collected the data, answer the following questions:

a.  List the data

b.  What is the target population for the sample you used?  Be specific.

c.  Describe any problems you had in collecting the data and what impact it had on your sample.

d.  Were any of the data values in the population unusable.  If yes, explain why.

e.  Construct a confidence interval of your choosing on this data.

f.  Construct a hypothesis test for your data.
	1.  What is your significance level and why?
	2.  Why did you choose your particular alternative hypothesis?
	3.  What is your conclusion?





 

