Practice Review Problem for Econ 221: Economic and Business Statistics I

1.    Residential properties in a common region often have very different mortgage interest rates, as these rates depend on

        prevailing economic conditions at the time of the purchase of the property.  A sample of 25 properties in a certain

        residential suburb provided the following mortgage interest rates on conventional loans outstanding on the properties (all

        listings are percentages):

          5.2     6.0    7.5     8.0   10.0

        10.8   10.5    9.2     7.4     6.5

          8.0     9.0  12.5    11.3    7.0

        11.7     8.5    5.5      9.3    9.5

          6.5     7.5    6.5      8.1  11.5

         a. Calculate the sample mean, median, and modal interest rates for these properties.

         b. Calculate s2 and s for these data.

2.    Using the standard normal, or z, table, calculate the area under the normal curve

        between these values:

         a. z = 0 and z = 1.6

         b. z = 0 and z =.39

         c. z = .86 and z = 1.75

         d. z =  -.34 and z =.84

         e. z = 0 and z =.74

         f. z = -.62 and z = 1.25

         g. z = -.33 and z = -1.57

         h. z = -1.47 and z = 2.52

3.    Use the standard normal, or z, table to find Z0 for the following probabilities:

          a. P(z > Z0) = .05

          b. P(z > Z0) = .7054

          c. P(-Z0 < z < Z0) = .733

          d. P(-Z0 < z < Z0) = .95

          e. P(z < Z0) = .01.

          f. P(z < Z0) = .1314

          g. P(-Z0 < z < Z0) = .90

4.    Suppose a normally distributed random variable y possesses a mean of 10 and a standard deviation of 5.

        Find these probabilities:

          a. that y falls between 10 and 12

          b. that y exceeds 14.2

          c. that y falls between 5 and 12.5

          d. that y falls between 4 and 14

          e. that y is less than 13

          f. that y exceeds 19.5

5.    After the initiation of an energy conservation program, a public utility noted that the electrical usage savings incurred

        by residential users averaged 10.4 kilowatt-hours per month with a standard deviation of 7.8 kilowatt-hours. Suppose

        the billing for one residential user has been selected at random from among those served by the utility. Find the

        following probabilities:

          a. that the electrical usage saving exceeds 5 kilowatt-hours

          b. that the user incurred an electrical usage saving

          c. that the saving was between 5 and 15 kilowatt-hours

          d. that the residential user consumed at least 5 more kilowatt-hours than used previously

6.
The length of life of a certain type of automatic washer is approximately normally distributed, with a mean of 3.1 years

        and a standard deviation of 1.2 years.  If this type of washer is guaranteed for one year, what fraction of original sales

        will require replacement?

7.    In the enactment of federal legislation on aerosol can propellants, manufacturers of hairsprays and deodorants have

        been introducing liquid sprays.   A new machine used for filling cans of liquid hairspray can be set for any average fill.

        If the amount of fill is normally distributed around a setting with a standard deviation of .05 ounce, what setting will

        cause  97.5% of the cans to contain 12.00 or less ounces of liquid?

8.    The Sullivan Advertising Agency has determined that the average cost to develop a 30-second commercial is $20,000.

         The standard deviation is $3,000.  Suppose a random sample of 50 commercials is selected and the average cost is

        $20,300.  What are the chances of finding a sample mean this high or higher?

9.    The California Highway Department is studying traffic patterns on a busy high-way near San Diego.  As part of the

        study, the department needs to estimate the average number of vehicles that pass an off-ramp each day.  A random

        sample of 64 days gives the sample mean = 14,205 and sx = 1,010.

        Develop the 90 percent confidence interval estimate for μx (the population mean of x), the average number of cars

        per day. Be sure to interpret your results.

10.    A consumer organization has recently mounted a campaign to make seat-belt use mandatory in a southern state.  As

        part of the argument, the organization has sampled 1,000 accident records and found that in 140 cases, people

        were thrown from their vehicles.

        Based upon this sample evidence, calculate and interpret a 90 percent confidence interval estimate for the true

        proportion of all accidents in which people are thrown from their vehicles.

11.    A congressional committee, concerned about highway safety, has assigned an investigator to check into complaints

        that long-distance truckers have been violating the federal law limiting the hours they can drive each day. The

        investigator has arrived at your state and randomly selects trucker logbooks from 22 long-distance haulers.  Looking

        at the driving time for the last full day, he finds a mean of 11.3 hours with a standard deviation of 2.69 hours.

          a. What is his 95 percent confidence level estimate of the true average driving time per day

               for truckers going through your state?

          b. What is the 80 percent confidence level estimate?

          c. What practical problems in using these data might make these conclusions invalid?

12.
Recently at a sales meeting of the Fitness Service Company, the statement was made that there is no difference in the average wholesale life insurance coverage for clients in the two states.  To test the claim, a random sample of 65 clients was selected from Wisconsin and another sample of 85 clients was selected from Ohio.  The results are as follows:  Wisconsin; sample mean = $58,740, sample standard deviation = $24,800 and Ohio; sample mean = $54,900, sample standard deviation = $27,920.


a.
Construct a 90% confidence interval estimate for the difference in the mean wholesale insurance coverage for all clients in Wisconsin and Ohio.


b.
Does the results of your estimate in a. above support or refute the statement made at the meeting?

13.
Recently a nationwide television network commissioned a polling service to poll households to determine if there is a difference in the proportion of households headed by a man compared to the proportion of households headed by a woman that watch the network’s national news broadcast.  The study surveyed 1,200 households, of these 745 were headed by a man and the rest were headed by a woman.  The results showed 62% of the male-headed households watched the national news broadcast, whereas 49% of the woman-headed households did so.


a.
What is the point estimate for the difference in the proportions of all male-headed and female-headed households that watch the news broadcast?


b.
Report the 95% confidence margin of error for your estimate in a. above.


c.
Make a statement to interpret the results of the polling effort.

