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Possibly Useful Excel Functions

	=NORMDIST(x value, mean, st.dev, TRUE)  
	=NORMSDIST(z value)                                     

	=NORMINV(probability, mean, st. dev)
	=NORMSINV(probability)
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=TDIST(t value, deg. freedom, # of tails)
	=TINV(probability, deg. freedom)

	
	


Questions 1 - 23 deal with Taco Queen scenario, below.

Taco Queen is a chain of fast food restaurants serving Mexican food.  3600 such restaurants were opened worldwide in 2003, and all of them are still open today.  (No new Taco Queen restaurants were opened after that time.)  Data on the company’s annual sales at each of its stores is collected annually.  

64 of the 3600 stores were randomly selected in 2003, and these stores were designated as “focus stores”.  The Taco Queen Company goes to extra effort to collect sales information from these stores, and so their annual profits are generally available soon after the year ends.  For other stores, it can take longer to obtain the information.  Some information obtained to date is listed below.  

	Year
	Data collected on…
	Mean annual sales
	Standard deviation in annual sales
	% of these stores that were profitable in this year

	2004
	All 3600 

stores
	1,500
	480
	82%

	2006
	The 64 focus stores only
	1,800
	420
	90%

	2006
	64 “non-focus” stores
	1,650
	470
	95%

	2007
	The 64 focus stores only
	1,700
	580
	75%


Details:  Assume that all samples are random samples.  You can assume that all sales are adjusted for inflation, so numbers from different years may be compared reasonably.  All sales figures are given in thousands of dollars, so 1,500 means $1,500 thousand, or $1.5 million dollars.  A store is profitable in a year if its net profit was greater than $0.  

Useful values of TDIST, TINV, NORMSDIST and NORMSINV:

	q
	=NORMSDIST(q)
	=NORMSINV(q)
	=TDIST(q, 63,2)
	=TINV(q, 63)

	0.02
	0.5080
	-2.0537
	0.9841
	2.3870

	0.04
	0.5160
	-1.7507
	0.9682
	2.0971

	0.08
	0.5319
	-1.4051
	0.9365
	1.7794

	0.92
	0.8212
	1.4051
	0.3611
	0.1008

	0.96
	0.8315
	1.7507
	0.3407
	0.0504

	0.98
	0.8365
	2.0537
	0.3308
	0.0252


1.  Based on the information given on the previous page of this exam, which of the following activities would be a complete waste of time?

a) Building a confidence interval for the mean annual sales of all stores in 2004.

b) Building a confidence interval for the mean annual sales of all stores in 2007.

c) Building a confidence interval for the fraction of all stores making a profit in 2007.

d) Testing the hypothesis that the average annual sales for all stores in 2007 was at least 1,750.

e) Testing the hypothesis that fewer stores were profitable in 2007 than in 2006. 

Questions 2 - 4 assume the following:

We have decided that it is reasonable to assume that σ = 480 for all three years under consideration.  We decide to build a 96% confidence interval for the mean sales of all Taco Queen stores in 2007.  

2.  What would be the appropriate critical value (t* or z*) to use in constructing this interval?

a)  0.9496
b)  1.7507
c)  2.0537
d)  2.0971
e)  2.3870  
3.  To compute the margin of error for this confidence interval, your answer to question #2 should be multiplied by

a)  60

b)  72.5
c)  480

d)  530

e)  580

4. The confidence interval should have the form

a)  -∞ to 1500 + MOE

b) 1500 – MOE to 1500 + MOE

c) 1500 - MOE to ∞

d) 1700 – MOE to 1700 + MOE

e) p – MOE to p + MOE

Question 5 assumes the following instead:

We have decided that it is not reasonable to assume that σ = 480 for all three years under consideration.  We decide to build a 92% confidence interval for the mean sales of all Taco Queen stores in 2007.  

5.  What would be the appropriate critical value (t* or z*) to use in constructing this interval?

a)   0.9365     b)  1.4051  
c)  1.7507
d)  1.7794
e)  2.0971

Questions 6 - 9 assume the following instead:

We have decided to look for evidence that a smaller fraction of Taco Queen stores were profitable in 2007 than were in 2004.  We will work with a 0.04 level of significance.  (The symbols µ,  π, p and   eq \o(\s\up7(\d\fo2()(),x)
refer to the 2007 population, and samples taken from it.)
6.  What would be the appropriate null hypothesis for this test?

a) H0:  µ = 1500

b) H0:  µ < 1500

c) H0:  µ > 1500

d) H0:  π  < 0.82
e) H0:  π  > 0.82

7.  What would be the appropriate critical value (z* or t*) to use for this test?

a)  -2.0537     b)  -1.7794
c)  -1.7507     d)   1.7507
e)  1.7794


8.  The p-value of our sample is 0.0610.  What is the appropriate conclusion for this hypothesis test?  (Choose the best answer.)

a) At the 0.04 level of significance, we conclude that a smaller fraction of Taco Queen stores were profitable in 2007 than in 2004.

b) At the 0.04 level of significance, we conclude that at least as many Taco Queen stores were profitable in 2007 as in 2004.

c)  At the 0.04 level of significance, we have no reason to believe that a smaller fraction of Taco Queen stores were profitable in 2007 than in 2004.

d) At the 0.04 level of significance, we have no reason to believe that at least as many Taco Queen stores were profitable in 2007 as in 2004.

e) At the 0.04 level of significance, we have no reason to believe that the same number of Taco Queen stores were profitable in both 2004 and 2007.

9.  In order for our work to be valid, we had to verify that a certain condition is satisfied by our sample.  We see that it is satisfied, because

a) σ is known.

b) There are at least 30 focus stores.

c) There are at least 30 Taco Queen stores.

d) There are at least 5 focus stores that made money in 2007, and at least 5 that didn’t.

e) 0.82 × 64 > 5 and 0.18 × 64 > 5. 
Questions 10 - 11 assume the following instead:

We have decided to construct a 95% confidence interval for the fraction of Taco Queen stores that were profitable in 2006, based on the sample of focus stores only.

10.  The appropriate value of z* or t* for this problem is 1.960.  Find the confidence interval.  (Make sure you read the answers carefully.)

a)  0.8265 to 0.9735

b) 0.8625 to 0.9375

c) 0.8986 to 0.9014

d) 1422 to 2178

e) 1697 to 1903
11.   Suppose that we decided to construct a 95% confidence interval for the fraction of Taco Queen stores that were profitable in 2006, based on the sample of 64 non-focus stores only.  What would the result be?

a)  We would have gotten the same confidence interval found in question 10.

b) We would have gotten a confidence interval the same width as the one in question 10, but centered on a different location.

c) We would have gotten a confidence interval centered on the same value as in question 10, but with a different width.

d) We would have gotten a confidence interval with a different width and center than in question 10, but we would still have 95% confidence in it.

e) We could not have constructed an appropriate 95% confidence interval.  Our check of assumptions would have failed.

Questions 12 - 14 assume the following instead:

We decide to test the null hypothesis that Taco Queen stores in 2006 and 2007 have the same mean annual sales.  We use α = 0.10.  

Each question will specify the sample data upon which the test will be based.
12.  Assume that you had the raw data available—the actual annual sales at each of the 64 focus stores in 2006 and in 2007, and at each of the 64 other non-focus stores in 2006.  You are considering conducting a paired samples test.  If it’s possible, what data sets would you use for this?

a)  All three of the samples, tested two at a time.

b) The two samples from 2006.

c) The two focus group samples.

d) The 2007 focus group sample and the 2006 non-focus group sample.

e) A paired samples test cannot be done with the information described.

13.  With the data provided on this test, how would you conduct this test?

a) As a one-tailed, one-population test of means, with equal variances not assumed.

b) As a two-tailed, one-population test of means, with equal variances not assumed.

c) As a one-tailed, two-population test of means, with equal variances assumed.
d) As a two-tailed, two-population test of means, with equal variances assumed. 

e) As a two-tailed, two-population test of means, with equal variances not assumed.

14.  Suppose that, upon completing this hypothesis test, we are told that we made a Type II error.  What would this mean?

a) The mean annual sales for 2006 and 2007 were actually the same, but we said that they weren’t.

b) The mean annual sales for 2006 and 2007 were actually different, but we said that they were the same.

c)  The mean annual sales for 2006 and 2007 were actually different, but we said that we couldn’t reject the claim that they were the same.

d) The mean annual sales for 2006 and 2007 were actually the same, but we said that we couldn’t reject the claim that they were different.

e) The p-value approach and the nonrejection region approach to hypothesis testing give us contradictory answers.

Questions 15 - 16 assume the following, instead:

We decide to test the null hypothesis that the mean annual sales of the Taco Queen stores in 2006 was 1500 (that is, $1.5 million), based on the sample of non-focus stores only.  We use a level of significance that results in a critical t value, t*, of 2.00.
15.  Under what conditions would you conclude that the mean annual sales for the Taco Queen stores in 2006 was not 1500?

a)  If tsam > 2

b)  If tsam < 2

c)  If tsam​ < -2  

d)  If tsam < -2 or tsam > 2
 
e)  If -2 < tsam < 2
16. Find tsam.
a)  -2.55

b)  -0.319
c)  0.319
d)  2.55
e)  150

Questions 17 - 18 assume the following, instead:

We have decided to look for evidence that the fraction of Taco Queen stores that were profitable in 2006 is different than it was in 2004.  We will base this test on all 128 stores for which we have data in 2006.  The appropriate value for the sample proportion is 0.925.  We use a 5% level of significance, so z* = 1.96.  

17.  Find the nonrejection region for this problem.

a)  0.82 + 1.96
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b) 0.925 + 1.96
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c) 0.82 + 1.96
[image: image3.wmf]128

/

)

075

(.

925

.


d) 0.925 + 1.96
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e) I picked this answer because I want to be sure to get this one wrong.

18.  We will reject the null hypothesis unless
a)  0.82 is in the nonrejection region.

b) 0.925 is in the nonrejection region.

c) 0.82 is outside the nonrejection region.

d) 0.925 is outside the nonrejection region.

e) 0.82 and 0.925 are both outside the nonrejection region.

End of the Taco Queen scenario questions.
19.  Let π be the fraction of all service stations in Virginia that sell diesel fuel.   I test the hypothesis H0:  π > 0.65 at the 0.01 level of significance.  A sample of 200 randomly chosen Virginia service stations shows that 150 of them sell diesel fuel.  What conclusion should I draw from this test?  

You may use the facts that NORMSINV(.98) = 2.05, NORMSINV(.99) = 2.33, and NORMSINV(.995) = 2.58, as needed.

a)  Reject the null hypothesis, since zsam > z*.

b) Accept the null hypothesis, since zsam > z*.

c) Do not reject the  null hypothesis, since zsam < z*.

d) Reject the null hypothesis, since zsam < z*.

e) Do not reject the null hypothesis, since zsam is in the nonrejectable tail.

20.  We wish to test the null hypothesis that a machine that fills cereal boxes puts an average of at least 21 ounces of cereal in each box.  We take a sample of 50 boxes and compute its tsam as -2.11.  What Excel calculation would give the appropriate p-value of this sample?

a)  =tdist(2.11, 49, 2)
b)  =tdist(2.11, 49, 1)

c)  =tdist(-2.11, 50,1)

d)  =tinv(-2.11, 49)

e)  =tinv(-2.11, 49)/2

21.  Suppose we repeat the test described in problem 20, but change the null hypothesis to be H0:  µ = 21.  Let pnew be the p-value of the same sample of 50 boxes in this new test.  How does pnew compare to pold, the p-value found in problem 20?

a) pnew is twice as large as pold.
b) pnew is the same as pold.
c) pnew is half as large as pold.
d) pnew is four times as large as pold.
e) pnew = 1 - pold.
22.  We test the null hypothesis that at most 4% of the parcels delivered by Ferris Trucking are damaged.  A sample of 500 parcels has exactly 4% of those parcels (20 parcels) being damaged.  What is the appropriate p-value for this sample?

a) -0.04

b)  0

c)  0.04
d)  0.50
e)  1.00  

Questions 23 - 25 deal with the situation below:

When performing a one population hypothesis test for the population proportion, we often begin by drawing a normal curve, labeling it appropriately, then moving that picture into “z-land”.   These questions are about that original normal curve.
23.  Before drawing this normal curve, we require that

a)  the population must be normal.

b) the sample size must be at least 30.

c) either the population is normal, or the sample size is at least 30.

d) np and n(1-p) are both at least 5.

e) nπ and n(1-π) are both at least 5.
24.  The normal curve drawn shows the probability distribution of

a)  the values of p from every possible sample of size n.

b) the values of π from every possible sample of size n.

c) the values of   eq \o(\s\up7(\d\fo2()(),x) from every possible sample of size n.

d) the values of µ from every possible sample of size n.

e) the values of s for every possible sample of size n.

25.  How should the standard deviation of this normal curve be represented?

a)  s

b)  σ

c)  σ  eq \o(\s\up7(\d\fo2()(),x)

d)  σp

e)  σ2
Question 26 - 27 deal with the following scenario.

A class of 20 students is given this assignment:  select 50 names at random from the JMU student directory, contact each student on your list, and determine the number of credits that each student is taking this semester.  Use your information to compute the 90% confidence interval for the mean number of credits a JMU student is taking this semester.  

This assignment is made by the professor semester after semester.
26.  Can the data collected by a single student properly be used to construct a confidence interval using the techniques developed in class?

a)  Yes, because the sample size is at least 30.

b) Yes, because .9(50) and (.1)50 are both at least 5.

c) No, because the number of students in a class in less than 30.

d) No because .1(20) is less than 5.

It depends on the random sample taken by the student.

27.  Assume that all students complete the assignment correctly.  Which of the following statements best characterizes the anticipated results of the assignment?

a)  All students in the same semester would obtain the same confidence interval.

b) All students in the same semester would obtain a confidence containing the number of credits taken by 90% of the students at JMU in that semester.

c) All students would obtain a confidence interval containing the average number of credits taken by JMU students for their semester.

d) 18 students, on average, would obtain a confidence interval containing the average number of credits taken by JMU students in their semester.

e) 18 students, on average, would obtain a confidence interval containing the number of credits taken by  90% of the JMU students in their semester.

28.  What Excel calculation would give z* for building a confidence interval with 80% confidence?

a)  =normsdist(.8)
b) =normsinv(.8)      c)  =normsdist(.9)     d) =normsinv(.9)

e) the appropriate value of z* would depend on the sample size.
29.  What Excel calculation would give t* for an upper tailed t-test based on a sample of size 100 with α = .05?

a)  =tinv(.025,99)

b)  =tinv(0.05, 99)

c)  = tinv(.1,99)

d)  = -tinv(.025,99)
   e)  = -tinv( 0.5,99)

30.  I have 51 Post-it notes.  I write a number on each one, and each note gets a number that is one greater than the number I put on the previous Post-it.  (As an example,  if the first note had the number 5, then there would be a note with the number 5, then 6, then 7, all the way to 55.)

Knowing the way I have labeled the Post-It notes, you are to test the null hypothesis that the mean of my Post-It note numbers is 130; that, is, that I put the number from 105 to 155 on my notes.  You draw a single Post-it at random from the population, and get the number 106.  What is the p-value of this sample?

(Hint:  remember what p-value tells you.  This is a two-tailed test.)

a)  1/51
b)  2/51
c)  4/51
d)  49/51
e)  50/51

31.  I am doing a two-tailed hypothesis test of the mean.  Which of the following is certain to be the case?
a)  My problem involves only one population.

b) My problem has an “=” in the null hypothesis.

c) My sample has 30 or more observations.

d) My null hypothesis is either µ = 0, µ > 0, or µ < 0.

e) My problem involves paired samples.

Questions 32-33 deal with the dam scenario below.

32.  Considering the consequences of Type I and Type II error discussed above, the hypothesis test should be conducted as

a) A one-tailed test with a small value of α.

b) A one-tailed test with a large value of α.

c) A two-tailed test with a small value of α.
d) A two-tailed test with a large value of α.

e) A two-tailed test with α = β = 0.

33.  Which kind of test would be most appropriate, given the information provided?

a)  A difference of two means test, with equal variances assumed.

b)  A difference of two means test, with equal variances not assumed.

c)  A paired difference of means test.

d) A difference of two proportions test.

e) An hypotheses test of a single proportion.
Question 34 deals with the Christmas Tree scenario, below.


34. When George has his trees harvested, he discovers that about 3/4 of his trees are either smaller than 5’ or taller than 8’.  In light of the confidence interval work, he is shocked.  He thought that almost all of his evergreens would be in the range of trees that could be sold.  What important factor is the most sensible explanation of this “discrepancy”?

a) There is a 5% chance that the confidence interval doesn’t contain the population mean.  Evidently, his daughter randomly chose a sample that is not representative of the population.

b) The heights of evergreen trees on the acre might not be normally distributed.

c) George’s daughter may have mismeasured the heights of some of the trees in the sample.

d) The confidence interval deals only with the average height of evergreens on the property, not the heights of individual trees.

e) George doesn’t know how many evergreens were on his acre of land.

End of Christmas Tree Scenario

ANSWERS

1. A.  We have data on  all of the stores in 2004—a whole population.  Why perform a confidence interval for something for which you know the exact value already?

2. C.  A mean problem with σ known means use a z.  Confidence intervals are always two-tailed, so we need 96% in the middle, or 4% total in the tails, or 2% in the upper tail.  This means z* = normsinv(0.98).

3. A.  MOE for a mean is the critical value time σ  eq \o(\s\up7(\d\fo2()(),x).  This is σ/sqrt(n) = 480/sqrt(64) = 60.

4. D.  Confidence intervals are always centered on  the sample stat, like   eq \o(\s\up7(\d\fo2()(),x) or p.  Here, it’s for a mean, so it’s centered on   eq \o(\s\up7(\d\fo2()(),x) = 1700.

5. D.  Now we have a mean problem with σ unknown, so we need to use a t instead.  92% confidence means 92% out of the middle, which means 8% in the two tails, total.  TINV deals with two tails, total, so it’s =TINV(0.08,63) = 1.7794.

6. E.  The 2004 population percentage was 0.82, so H1​ must be π < 0.82, so H0 is π > 0.82, where π is the 2007 population percentage of profitable stores.

7. C.  It’s a lower tail test, so we need 4% in the lower tail of a z distribution—a z, since this is a proportion problem.  So z* = normsinv(0.04).

8. C.  The p-value is larger than α, so we can’t reject the null.

9. E (the key erroneously said D).  Proportion checks are always “5-and-5”.  In Chapter 8 (confidence intervals), this means “at least 5 successes and failures in the sample”.  In Chapter 10, it means at “at least 5 successes and failures in each sample”.  But in chapter 7 (sampling) and 9 (hypothesis testing for one population), it means nπ and n(1-π) > 5.  Remember, if you have a value for π  you use it.  So here, with H0:  π > 0.82, we use it.

10. A.  p + z*σp = 0.90 + 1.96(sqrt(0.90*0.10/64)).  

11. E.  np = 64*0.95 > 5 but 64*(1-0.95) is not.  The sample evidently included 3 unprofitable stores and 61 successful ones.  You’d need at least 5 of each.

12. C.  Paired samples require a sensible way of matching observations in one sample with observations in the other.  We can compare the same store in 2006 and 2007, and so can do paired samples with the focus stores.

13. E.  Paired samples aren’t possible, since we have only the summary statistics from each sample.  So H0:  µ2006 = µ2007.  This is two tailed (since it’s equality) and two means, obviously.  In this course, we don’t assume equal variances unless instructed to do so, or having a very good reason.

14. C.  Type II means that H0 is false, but you don’t reject it.  So the means are different, but you didn’t say so.

15. D.  The null is equality (µ = 1500), so we reject the null if tsam makes it past either “goalpost” at t* ​or –t*.

16. D.  Draw the picture for.  It has mean 1500 and σ  eq \o(\s\up7(\d\fo2()(),x) = 470/sqrt(64) = 58.75.  Our   eq \o(\s\up7(\d\fo2()(),x) was 1650, so tsam = (1650 – 1500)/58.75.  Note that the most common wrong answer, A, couldn’t be right, since   eq \o(\s\up7(\d\fo2()(),x) is bigger than µ!

17. A.  The nonrejection region is the region in the “p” graph that corresponds to the nonrejection region in the “z” graph.  This is a two tailed test, so the nonrejection region in the z graph runs from –z* to z*, or -1.96 to 1.96.  So the NRR runs on the p graph from 1.96 standard deviations below the mean of that graph to 1.96 standard deviations above the mean.  But the mean of the p graph is the hypothesized π, which is 0.82, while the standard deviation of the graph is σp = sqrt(π(1-π)/n).  We would look to see if the sample proportion, 0.925, were in this range.  The two most common answers on this one were B and D, which are centered on the sample proportion, and so immediately wrong.  Confidence intervals are centered on sample statistics.  Nonrejection regions are centered on (or built from) population parameters

18. B.  If the sample stat is in the nonrejection region, don’t reject H0.  So here, if the sample proportion (0.925) is in the NRR don’t reject H0, otherwise you do.

19. E.  The null is >, so this is a lower tail test.  That means that z* will be negative, and we’ll reject the null if and only if zsam is smaller—more negative—than z*.  (There is only one “goalpost”, and it’s to the left of 0.)  So A (the most popular answer) is impossible, since it tests the condition for an upper tailed test, B is impossible since you never accept the null, C is wrong because you would reject if zsam were smaller than z*, and D is wrong because zsam is not, in fact, smaller than z*.  z* is negative (-2.33, in fact) and zsam​ is positive, since p = 0.75 is bigger than π = 0.65.  We are in a case where the sample is in the “nonrejectable tail”; that is, you can plug the sample stat into the null hypothesis and get a true a statement.  Such samples never cause you to reject the null.

20. B.  This is a lower tail test, so the p-value is the area to the left of -2.11 on the appropriate t-distribution.  The Excel calculation is =tinv(2.11, 49, 1) since tinv doesn’t allow its first argument to be negative, and df = n – 1.

21. A.  An easy one.  The two-tailed p-value is twice as big as the one-tailed p-value for the nonrejectable tail.

22. D.  Draw the picture.  It’s a one tailed test, and psam sits right on top of π in the p distribution picture.  Shade everything to the left of p, and you’ve shaded half of the curve.  (You could, of course, do the same shading on the z distribution, shading everything to the left of 0.)  It looks like most people just guessed at this one.

23. E.  The good news:  people remembered the “5-and-5 rule” for proportions.  The bad news:  many forgot that it’s nπ and n(1-π) when you knowπ, and you do for sampling (chapter 7) and one-population hypothesis test (chapter 9) problems.  Answer D would be right for a confidence interval (chapter 8) or difference of two proportions (chapter 10) problem, but not here.

24. A.  If you got this wrong, review our discussion of a sampling distribution from Chapter 7.  In particular, answer B is nonsensical, since π is the population proportion.  There’s only one of those, regardless of what your sample looks like!

25. D.  It is a distribution of values of p.  The standard deviation of these ps is σp
26. A.  Any one student is doing what we have done for all of these problems.

27. D.  This is what 90% confidence means.  It’s confidence in the procedure, the process, by which you get the interval.  The procedure works 90% of the time, or, on average, 18 times out of 20.

28. D.  Confidence intervals are two-tailed.  80% in the middle means 20% in the two tails total, which means 10% in each tail.  This means 90% of the area is to the left of the upper cutoff, which we call z*.  If you chose B, look back at the cover of the test to remember what area NORMSINV talks about.

29. C.  5% in the upper tail means 10% in two tails, total, which is what TINV always deals with.  So the cutoff corresponding to this is =tinv(0.10, 99).  If you want a mechanical formula, remember that it’s tinv(2α/(# of tails), df).  Problems like 28 and 29 are NOT going away, and they should be easy.

30. C.  This one requires you to think about what all of this stuff means.  The p-value of a sample tells you this:  IF the null were true, then what fraction of all samples would “disagree” with the null hypothesis as much or more than the amount that your sample does.  Since this is a two-tailed test, (µ = 130), the further away a sample is from 130 in either direction, the more it is at variance with the null.  If the null were true, then the population of post it notes would be this:

105  106  107  108 109 …..129  130  131   …. 151  152  153  154  155

Our sample was one Post-It, chosen at random, and we got the number 106.  What is “as extreme or more extreme” than this?  105 and 106, but also 154 and 155.  So 4 out of the 51 possible samples of a single Post-It would be as far or farther from the mean than ours was, so it’s p-value is 4/51.

31. B.  Two-tailed tests are the same as tests with an “=”.  You reject the null if the sample stat is either way too big or way too small.

32. B.  No one likes error, but α and β vary inversely; you can make the one smaller by making the other bigger.  Here, a Type I error is that the dam can release water fast enough, but you don’t believe it.  In this case you end up taxing everyone $10 unnecessarily.  A Type II error is that the dam can’t release water fast enough, but you let things stand.  You then put the town at risk of catastrophic flood.  This is much more serious.  So you want to reduce β, which means a relatively high value of α.  In normal human language, better safe than sorry.  If there’s even a little evidence the dam’s not going to handle the water, do the improvements.

33. B.  Answer C (paired differences) was the most popular here, but how?  The speed of water entry data was from 2001 to 2003, while the speed out the dam data was from 2003 to 2006.  What gets paired with what?  And remember that, unless we have good reason to do so, we don’t assume equal variances.

34. D.  A was the most popular answer here, and while the statement that 5% of the confidence intervals built would not contain the true population mean, this is irrelevant here.  Even if the population mean is in the daughter’s range, that does not say anything about what fraction of trees might be in the range!  The distribution of tree heights need not be normal, either; the sample size is 100, so the   eq \o(\s\up7(\d\fo2()(),x) distribution should be essentially normal anyway.

A dam has been built across a river upstream of a large city, creating a lake upstream of the dam.  Under normal circumstances, the mean rate at which water enters the lake is equal to the mean rate at which water is released from the dam; this keep the water level in the lake constant.  





The question being considered by the Dam Oversight and Maintenance Subcommittee (DOM Sub) is whether the average rate at which the dam can release water during an emergency is at least as great as the average rate at which water is enters the lake during heavy rain conditions.  If it cannot, the dam could break from the additional lake water, with catastrophic consequences.  The subcommittee would then recommend that improvement be made to the dam which would cost the inhabitants of the city $10 per person.





DOM Sub has historical information (from 2001 throught 2003) that provides a sample of how fast water enters the lake during heavy rain conditions, as well as data (from 2003 through 2006) on how fast the water can be released from the dam in such conditions.   The null hypothesis is that the mean rate at which the dam can release water is at least as great as the mean rate at which water enters the lake during heavy rains. 





George plans on harvesting the evergreens in a particular acre of his land to be sold as Christmas trees.  He has been told that there is virtually no market for trees shorter than 5 feet or taller than 8 feet.  Trees between 5 and 8 feet in height can be sold.  





George wants to make sure that his trees can be sold, so he has his daughter take a random sample of 100 of his evergreens and measure their heights.  Using the heights of these 100 trees, she (correctly) builds the 95% confidence interval for the mean tree height.  It runs from 6 feet, 4 inches to 7 feet, 4 inches.  As a consequence, George orders the evergreens on his property harvested for sale as Christmas trees.








_1334152574.unknown

_1334152575.unknown

_1334152576.unknown

_1334152573.unknown

