Review ProblemsPRIVATE 

Do not forget to state any conditions that must hold in order for the solution to be valid.

1.
The owner of a large fleet of taxis is trying to estimate his costs for next year's operations.  Because of the high cost of gasoline, the owner has recently converted his taxis to operate on propane.  In order to estimate what the average propane consumption will be he takes a random sample of  8  taxis and measures the miles per gallon achieved.  The sample gave a mean of  34.26 miles per gallon with a variance of  29.61.  If it can be assumed that the distribution of the mileages is normally distributed


a)
Find a 95% C.I. interval estimate for the mean propane mileage of all taxis in his fleet.


b)
Find a 90% C.I. interval estimate for the mean propane mileage of all taxis.


c)
Is it actually necessary that the distribution of mileages be normally distributed for the C.I.'s in (a) and (b) to be valid?  Why or why not?

2.
A fast food franchiser is considering building a restaurant at a certain location.  According to a financial analysis, a site is acceptable only if the number of pedestrians passing the location averages more than  100 per hour.  A random sample of  50  hours produced 
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  pedestrians per hour.


a)
Do these data provide sufficient evidence to establish that the site is acceptable?  Use  



α = .05.


b)
What are the consequences of Type I and Type II errors?  Which error is the more expensive to make?


c)
Considering your answer in part (b), should you select  α  to be large or small?  Explain.


d)
Would it be preferable to ask instead whether there is enough evidence to establish that the site is unacceptable?  Explain.


e)
What assumptions about the number of pedestrians passing the location in an hour are necessary for your hypothesis test to be valid?

3.
The "just-in-time" policy of inventory control has become very popular.  An automobile parts supplier claims to deliver parts to any local manufacturer in a average time of  1  hour or less.  In an effort to test the claim, a manufacturer recorded the times of 25 randomly selected deliveries from this supplier.  The mean and variance were found to be  1.1  hours and  0.09  hrs2.  Can it be concluded at the  5% level of significance that the supplier's claim is incorrect?

4.
An oil company sends out monthly statements to its customers who purchase gasoline and other items using the company's credit card.  Until now, the company has not included a preaddressed envelope for returning payments.  The average number of days before payment is received has historically been  10.5.  As an experiment to determine whether enclosing preaddressed envelopes speeds up payment,  110  customers selected at random were sent preaddressed envelopes with their bills.  The number of days to payment, X,  was recorded with the following results:  
[image: image3.wmf]1149

 

=

 

x

i

å

,   
[image: image4.wmf]12380

 

=

 

x

2

i

å



a)
Do the data provide sufficient evidence at the  .01  level of significance to conclude that the enclosure of preaddressed envelopes improves the average speed of payment?


b
Estimate with  90%  confidence, the true average time for payment if preaddressed envelopes are enclosed?

5.
A real estate company appraised the market value of a random sample of  20 homes in a popular district of Vancouver.  They found that the sample gave a mean of  $936,500  with a standard deviation of  $63,000.


a)
Estimate the mean appraisal value of all the homes in this district with  99%  confidence.  State any assumptions that have to hold for the C.I. to be valid.


b)
Based on the confidence interval in (a), is there sufficient evidence to conclude that the mean appraisal of all houses is not equal to  $900,000?  What level of significance are you using?


c)
Redo parts (a) & (b) using a confidence level of only  90%.  Has your conclusion of part (b)  changed?  Explain this result.

6.
In a large city,  22%  of the households had the afternoon newspaper delivered to their doors.  After the newspaper conducted an agressive marketing campaign to increase that figure, a random sample of  200  households was surveyed.  Of the sample group,  52  households now have the paper deliverd.  Can we conclude at the  5%  level of significance that the campaign was a success?

7.
The amount of time a bank teller spends with each customer has a population mean of 3.10 min. and variance  0.16.


a)
If a random sample of 64 customers is selected 



i)
what is the probability that the average time spent per customer will be at least 3 min.?



ii)
There is an 85% chance that the sample mean will be below how many minutes?



iii)
What assumptions are needed to solve (i) & (ii)?


b)
If a random sample of 8 customers is selected what extra information would be needed to solve the problems in part (a)?

8.
Experience has shown that a fixed dose of a certain drug causes an average increase in the pulse rate of  10  beats per minute.  A random sample of  9  patients from recent records who were given the specified dose showed the following increases in the rate:  8, 10, 11, 10, 8, 12, 16, 9, 20,      where
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a)
Is there evidence at the  .05  level of significance that response to the drug has changed?


b)
What conditions have to hold for your result in (a) to be valid?

9.
The drive-thru service in a certain Burger restaurant has been plagued by long waiting times, especially around 1:30 a.m. when there is a surge in demand after the bars close.  The average waiting time has been  8  min.  The night manager has instituted procedures to reduce the waiting time.  To test the effectiveness of these measures a random sample of 25 customers' waiting times was recorded with the following results.



mean = 6.50 min.


s.d. = 5 min.


a)
What conditions have to hold for the solutions to (b) and (c) to be valid?


b)
Can it be inferred that service with regard to waiting time has improved?  Use  α = .01


c)
Find a 95% C.I. estimate for the true mean waiting time after the manager's introduction of new procedures.


d)
Interpret the confidence interval you obtained in  (c).


e)
Would a  90% confidence interval be narrower of wider than the 95% C.I. of (b)?

10.
The ages of a sample of  25  brokers were recorded as follows:



50 64 32 55 41 44 24 46 58 47 36 52 54 44 66 47 59 51 61 57 49 28 42 38 45


a)
Construct a stem and leaf display for the ages.


b)
Find 
(i)  the median age

  (ii)  the lower quartile  Q1  of the ages




(iii)  the upper quartile, Q3,  of the ages

(iv)  the mean of the ages




(v)  the variance of the ages

(vi)  the standard deviation of the ages


c)
Draw a box-plot for the ages.  Does the distribution appear to be symmetric or skewed?  Are there any moderate outliers?  any extreme outliers?

11.
If the random variable  X  has a normal distribution with mean  μ, variance  σ2,  the sampling distribution of  
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  is exactly normally distributed


a)
only if the sample size  n  is large


b)
if 
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c)
only if the sample size  n  is greater than 30


d)
if 
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e)
always

12.
Companies are interested in the demographics of those who listen to the radio programs they sponsor.  A radio station has determined that only  20%  of of listeners phoning in to a morning talk program are male.  During a particular week,  200  calls are received by this program.


a)
What is the approximate probability that at least  50  of these 200 callers are male?


b)
What is the approximate probability that more than half of these 200 callers are female?


c)
There is approximately a  30%  chance that that the number of male callers among the 200 total callers does not exceed how many?

13.
Historical data collected at a paper mill reveal that  40%  of sheet breaks are due to water drops, which result from the condensation of steam.  Suppose that the causes of the next  50  sheet breaks are monitored and that the sheet breaks are independent of one another.


a)
Find the expected value and standard deviation of the number of sheet breaks that will be caused by water drops.


b)
What is the approximate probability that fewer than  25  of the breaks will be due to water drops?


c)
What is the approximate probability that the number of breaks due to water drops will be between  10  and  25  inclusive?

14.
A case of wine has 12 bottles,  3  of which contain spoiled wine.  A sample of  4  bottles is randomly selected from the case.  


a)
What is the probability that the sample contains  2  bottles of spoiled wine?


b)
What is the probability that all  4  of the sampled bottles are spoiled?


c)
What are the mean and variance of the number of spoiled bottles in the sample?

15.
The number of days between billing and payment of charge accounts of a large department store is approximately normally distributed with a mean of  18  days and a standard deviation of  4  days.


(a)
What proportion of the bills will be paid in less than  8  or more than  20  days?


(b)
Within how many days will  99.5%  of the bills be paid?


c)
Within how many days will  10%  of the bills be paid?

16.
A sample is drawn from a population with mean  100  and variance  64.


(a)
If the sample is of size  10, what is known about the sampling distribution of the sample mean 
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?


(b)
If the sample is of size  70, what is known about the sampling distribution of the sample mean 
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?


(c)
If the population from which the sample was drawn has a normal distribution, how does this change your answers in (a) & (b) above?  Explain.

17.
A wine manufacturer claims that  10%  of the people in a certain region prefer its wine.  A promotion campaign was undertaken.  At the end of the campaign, a random sample of  200  people from the region had  24  people who expressed a preference for the manufacturer's wine.


a)
Is there evidence, at the  .10  level of significance, of an increase in preference as a result of the campaign?


b)
Find a  90%  confidence interval estimate for the true proportion in the region who prefer the manufacturer's wine.

18.
Plastic bags used for packaging produce are manufactured so that the breaking strength,  X,  of the bags is distributed with a mean of  5  lbs/sq. in.  and a standard deviation of  1.5  lbs/sq. in.


a)
In a random sample of  n = 100  bags, what is the probability that the sample mean 
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 will differ from the true population mean by more than  0.4  lbs/sq. in.?  What assumptions were needed to find this probability?


b)
Would it be valid to calculate the probability that, in a random sample of  n = 5  bags, the sample mean 
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 will differ from the true population mean by more than  0.4  lbs/sq. in.?  Why or why not?

19.
A major bank rates prospective borrowers on a point scale.  It is found that the point scores of prospective borrowers are normally distributed with a mean of  75 and a standard deviation of  9.


a)
Prospective borrowers with a point score of  82  or better are granted lower interest rates on their loans.  What is the probability that a randomly chosen prospective borrower will qualify for a lower interest rate?


b)
The bank is considering adjusting the level at which prospective borrowers are granted a lower interest rate so that about  5%  of all applicants qualify.  At what level should the standard be set to achieve this?


c)
With the standard set at this new level, what is the probability that of  5  prospective borrowers chosen at random, at least one of them will qualify for the lower interest rate?

20.
Three data entry specialists enter requisitions into a computer.  Specialist A processes 30% of the requisitions, Specialist B processes  45% and Specialist C processes 25%.  If 3% of the requisitions entered by A are incorrect,  5%  of those entered by B are incorrect, and  2% of those entered by C are incorrect


a)
find the probability that a random requisition was entered incorrectly.


b)
If a random entry is found to be incorrect what is the probability it was entered by Specialist B?

21.
An aerospace company has submitted bids on two separate government contracts, A  and  B.  The company feels it has a 60% chance of winning contract A and a 30% chance of winning contract B.  If it wins contract B, the company believes it will have an 80% chance of winning contract A.  What is the probability that the company


a)
will win both contracts?


b)
will not win contract A if they win contract B?


c)
will win at least one of the two contracts?


d)
will win exactly one of the two contracts?


e)
will not win either of the two contracts?

22.
Write a SAS data step to put the observations below into a SAS data set.


Name

Mark

Jones

98


White

76


Black

60

23.
Write a SAS program to enter the data stored in   z:\woodside\prices.dat   into a SAS data set and have the data set printed on the screen.  Column 1 in the data file contains the year (eg. 1990), and column 2 the price for Honda Civics.

24.
Write a SAS data step to enter the following observations, in row form, into a SAS data set.


10  9  12  8  4  2  1  17  20 

_1162816440

_1162816445

_1162816448

_1162816450

_1162816451

_1162816449

_1162816446

_1162816442

_1162816444

_1162816441

_1162816437

_1162816438

_1162816436

