Fourteen Additional Chapter 8 Questions
1. Much of our work has involved the symbol σ  eq \o(\s\up7(\d\fo2()(),x), the “standard error of the mean”.  Which of the following is the best definition of σ  eq \o(\s\up7(\d\fo2()(),x)?
a) The standard deviation of the sample.
b) The standard deviation of the population.
c) The standard deviation of the distribution of the sample means.

d) The mean of the standard deviations of all of the samples of size n.

e) The standard deviation of the population times the mean of the sample.

2. A very large population has a mean of 50 and a standard deviation of 20.  From this population, we randomly select a sample of size n = 400.  We compute the standard deviation, s, of this sample.  We would expect that the value of s would be reasonably close to 
a)  1/20

b)   1

c)  2.5

d)  20

e)  50  

Questions 3 to 6 deal with the Blink Test scenario below.


3. In constructing his or her confidence interval, each student would need to use 
I. the same value of n

II. the same value of μ

III. the same value of   eq \o(\s\up7(\d\fo2()(),x)
a)  I only 
b)  II only
c)  III only
d)  I and II only
e)  I and III only

4. In constructing his or her confidence interval, each student would need to use 

a)   s and z*       b)  σ and z*  
c)  s and t*
d)  σ and t*
e)  σ and n

5. After the students have completed the calculations for their confidence intervals, the teacher (correctly) announces that the average stare time for members of the Harrisonburg community is actually 41 seconds. In light of this, which of the following statements about the students’ confidence intervals is correct?

a) We are certain that every student’s confidence interval would include 41seconds.

b)  It is 95% likely that every student’s confidence interval would include 41 seconds.
c) We’d expect that about 5 students would have confidence intervals that did not include 41 seconds.

d) We’d expect that about 5 students would have confidence intervals that did not include   eq \o(\s\up7(\d\fo2()(),x).

e) We’d expect that 95% of the students had   eq \o(\s\up7(\d\fo2()(),x) = 41 seconds.
6. Why can we assume that the sampling distribution of   eq \o(\s\up7(\d\fo2()(),x) is normal in this problem?
a) Because the sample size is at least 30.

b) Because nπ and n(1-π) are both at least 5.

c) Because the population is normal.

d) Because physiological characteristics (like stare time) almost always follow a normal distribution.

e) Because the sampling distribution of   eq \o(\s\up7(\d\fo2()(),x) is always normal, without exception.

End of the Blink Test scenario
7. I take a sample of size 4 from a normal population.  I wish to construct a 99% confidence interval for the mean, and the problem requires the t distribution.  What command in Excel will give me t*, the critical t value?  

a) =SQRT(0.01*0.99/4)

b) =TDIST(0.99,3,2)

c) =TDIST(0.02,4,2)
d) =TDIST(0.99,3,2) 

e) =TINV(0.01,3)

Questions 8 - 11 deal with the Sound Bite scenario, below.
8. The center of the confidence interval will exactly equal

a)  0.6

b)  0.77

c)  25

d)  360

e)    eq \o(\s\up7(\d\fo2()(),x)
9. The critical z (or t) value for this problem will be given by
a) =NORMSINV(0.23)

b) =NORMSINV(0.77)

c) =NORMSINV(0.885)

d) =TINV(0.23,599)

e) =TDIST(0.23,600,2)

10. Assume that the numerical value of the answer to question #9 is 1.20.  Find the margin of error (MOE) for the confidence interval desired.  It is

a)  0.00048
b)  0.02

c)  0.024

d)  0.20

e)  19.25

11. What check needs to be made before this confidence interval work is considered valid?

a) 600 > 30

b) 600 × 0.77 and 600 × 0.23 are both at least 30.

c) Population must be normal (since 25 < 30).

d) 360 and 240 (successes and failures in sample) are both at least 5.

e)  25 × 0.77 and 25 × 0.23 are both at least 5.
End of Sound Bite Scenario
Questions 12 - 14 deal with the scenario below.

	TINV(.01,459)
	2.5866

	TINV(.005,459)
	2.8207

	NORMSINV(.98)
	2.0537

	NORMSINV(.99)
	2.3263

	NORMSINV(.995)
	2.5758


460 employees of a large international corporation were randomly selected to take part in an online training course. In a followup survey, 70% of them said that they found the experience worthwhile. This information will be used to find the 99% confidence interval for the fraction of all company employees who would find the training program worthwhile. Some possibly useful TINV and NORMSINV values appear to the right.

12. The confidence interval would be centered on

a)  0.7

b)  0.99
c)  2.32
d)  322

e)  460

13. The appropriate critical t or z score (t* or z*) would be

a)  2.0537
b)  2.3263
c)  2.5758
d)  2.5866
e)  2.8207

14. The margin of error (MOE) for the confidence interval would be computed by multiplying your answer to question number 13 by

a)  0.0005
b) 0.0214
c)  0.2100
d)  0.4583
e)  9.8285

End of Online Training Scenario

Answers:  

1. c.  It’s also called the standard error of the mean.  Answer a is s, answer b is σ.
2. d.  s is an estimator for σ.

3. a.  They all use n = 81.  They will probably all get different sample means, and no one knows what μ is!

4. c.  σ is unknown and we’re working with a mean, so we use a t distribution

5. c.  This is exactly what 95% confidence means; the process used to construct the interval from a random sample will include μ 95% of the time.

6. a.  This is a mean problem, and we have no reason to believe that stare time is normally distributed.
7. e.  TINV always deals with the area in the Two Tails Total, and that’s just what we want area 1-c in the two tails for a confidence interval.  The degrees of freedom are, of course, n – 1 = 3.  Note that this is the only sensible answer, since TDIST gives a probability, not a cutoff!

8. a.  360/600 = 0.6 = p, and the confidence interval is p + MOE.
9. c.  Draw the picture.  The area in the “central area” is 77%, which means 23% in the tails, or 11.5% in each tail.  This means that 1-.115 = .885 of the area is to the left of z*.  (Don’t like thinking?  This mechanical formula is =normsinv((1+c)/2) for a confidence interval z*.)
10. MOE = σpz* = SQRT((0.6 ( 0.4)/600) ( 1.2 = .02 ( 1.2 = 0.024.  The answer is c.
11. d.  Note the check would be different for a hypothesis test or a Chapter 7 problem.
12. a.  0.7 is the sample proportion, p.

13. c.  We’re dealing with a proportion, so it’s a z, and we’re doing a confidence interval, which is two tailed.  The logic is the same as problem 9.

14. We need σp.  This is the same calculation done in #10, and here gives sqrt((0.7(0.3)/460) = 0.0214.  Answer B.












600 randomly selected TV news story sound bites (film of a newsmaker speaking) were reviewed, and the number of words in each sound bite was determined.  360 of the sound bites contained 25 words or less.  We wish to use this information to determine a 77% confidence interval for the fraction of TV sound bites that are 25 words long or less.





100 students are given the following directions, and each is told to perform the test on 81 different, randomly selected subjects from the Harrisonburg community.





Give your subject a sheet of blank paper.  Have the subject close his or her eyes for 10 seconds, then open them and stare at the blank paper, trying not to blink.  Time how many seconds elapse before the subject blinks.   We call this the subject’s “stare time”.





Each student follows the directions, gathers the data, and then uses it to construct a 95% confidence interval for the stare time for members of the Harrisonburg community.   Assume that all students do their calculations correctly.








