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A Review of Basic Concepts

(Optional)
1.1
a.
High school GPA is a number usually between 0.0 and 4.0.  Therefore, it is quantitative.


b.
Country of citizenship:  USA, Japan, etc. is qualitative.

c.
The scores on the SAT's are numbers between 200 and 800.  Therefore, it is quantitative.


d.
Gender is either male or female.  Therefore, it is qualitative.


e.
Parent's income is a number:  $25,000, $45,000, etc.  Therefore, it is quantitative.


f.
Age is a number:  17, 18, etc.  Therefore, it is quantitative.

1.2 
a. 
The experimental units are the new automobiles. The model name, manufacturer, type of transmission, engine size, number of cylinders, estimated city miles/gallon, and estimated highway miles/gallon are measured on each automobile.


b. 
Model name, manufacturer, and type of transmission are qualitative. None of these is measured
on a numerical scale. Engine size, number of cylinders, estimated city miles/gallon, and estimated highway miles/gallon are all quantitative. Each of these variables is measured on a numerical scale.

1.3
Both the variables current position and type of organization are qualitative.  The variable years of experience is quantitative because it is measured on a numerical scale.
1.4
The experimental units are the operational satellites currently in orbit around Earth.  The variables country of operator/owner, primary use, and class of orbit are all qualitative because none are measured on a numerical scale.  The variables longitudinal position, apogee, launch mass, usable electric power, and expected lifetime are all quantitative variables. All of these variables are measured on a numerical scale.
1.5
a.
Species of sea buckthorn is a qualitative variable.


b.
Altitude of collection location is a quantitative variable.


c.
Total flavonoid content in berries is a quantitative variable.

1.6 
Gender and level of education are both qualitative since neither is measured on a numerical scale.  Age, income, job satisfaction score, and Machiavellian rating score are all quantitative since they can be measured on a numerical scale.

1.7
a. 
The population of interest is all decision makers. The sample set is 155 volunteer students.  Variables measured were the emotional state and whether to repair a very old car (yes or no).


b.
Subjects in the guilty-state group are less likely to repair an old car.

1.8
a.
The data would represent the population.  These data are all of the data that are of interest to the researchers.


b.
If the 80 jamming attacks are actually a sample, then the population would be all jamming attacks by the U.S. military over the past several years.

1.9
a.
The experimental units are the participants in the study.

b.
The variables of interest are the price of the engagement ring and the level of appreciation.  The price of the ring is quantitative, while the level of appreciation is qualitative.


c.
The population of interest is average American engaged couples.


d.
The sample of 33 respondents is probably not representative of the population.  Only engaged couples who used a popular website for engaged couples were used.  Those who used this website were probably not representative of all average American engaged couples.

1.10 
a. 
The sample is the set of 505 teenagers selected at random from all U.S. teenagers.


b. 
The population from which the sample was selected is the set of all teenagers in the U.S.


c. 
Since the sample was a random sample, it should be representative of the population.


d. 
The variable of interest is the topics that teenagers most want to discuss with their parents.


e. 
The inference is expressed as a percent of the population that want to discuss particular topics with their parents.


f. 
The “margin of error” is the measure of reliability. This margin of error measures the uncertainty of the inference.
1.11
a.
The population of interest is all young women who recently participated in a STEM program.


b.
The sample is the 159 young women who were recruited to complete an online survey.


c.
We would infer that 27% of all young women who recently participated in a STEM program felt that participation in the STEM program increased their interest in science.
1.12 
a. 
The population of interest is the Machiavellian traits in accountants.


b. 
The sample is 198 accounting alumni of a large southwestern university.


c. 
The Machiavellian behavior is not necessary to achieve success in the accounting profession.


d. 
Non-response could bias the results by not including potential other important information that could direct the researcher to a conclusion.
1.13
a.
A relative frequency table is:

	Rhino Species
	Frequency
	Relative Frequency

	African Black
	5,000
	0.1745

	African White
	20,000
	0.6978

	(Asian) Sumatran
	100
	0.0035

	(Asian) Javan
	60
	0.0021

	(Asian) Greater One-Horned
	3,500
	0.1221

	Total
	28,660
	1.000



b.
Using MINITAB, the relative frequency bar graph is:
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c.
The proportion of African rhinos is
[image: image2.wmf]0.17450.69780.8723.

+=

  The proportion of Asian rhinos is
[image: image3.wmf]0.00350.00210.12210.1277.

++=



d.
Using MINITAB, the pie chart for these proportions is:


[image: image4.emf]African

Asian

Category

12.8%

Asian

87.2%

African

Pie Chart of Species


1.14
a.
From the pie chart, 76.0% of the sample have a cable/satellite subscription at home.  The proportion would be 0.76.  This can be found by computing the relative frequency or
[image: image5.wmf]1,521/2,0010.76.
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b.
Using MINITAB, the pie chart is:
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1.15
Using MINITAB, the side-by-side bar graphs are:
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From the graphs, it appears that if the team is either tied or ahead, the goal-keepers tend to dive either right or left with equal probability, with very few diving in the middle.  However, if the team is behind, then the majority of goal-keepers tend to dive right (71%).

1.16 
a.

[image: image8.wmf]196
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is the proportion of ice melt ponds that had landfast ice.


b. 
Yes, since
[image: image9.wmf]88
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is approximately 17%.

c. 
The multiyear ice type appears to be significantly different from the first-year ice melt.
1.17
a.
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b.





[image: image11.wmf]B

e

d

r

o

c

k

U

n

c

o

n

s

o

l

i

C

a

t

e

g

o

r

y

9

.

9

%

9

0

.

1

%

P

i

e

 

C

h

a

r

t

 

o

f

 

A

q

u

i

f

e

r



c.
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d.
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Public wells (40%); Private wells (21%).

1.18 
a. 
The estimated percentage of aftershocks measuring between 1.5 and 2.5 on the Richter scale is approximately 68%.

b. 
The estimated percentage of aftershocks measuring greater than 3.0 on the Richter scale is


approximately 12%.


c. 
The data are skewed right.

1.19
a.
The graph is a frequency histogram.


b.
The quantitative variable summarized in the graph is the fup/fumic ratio.


c.
The proportion of ratios greater than 1 is
[image: image13.wmf]85114
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d.
The proportion of ratios less than 0.4 is
[image: image14.wmf]181108289
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1.20
a.
Using MINITAB, the frequency histogram is:
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b.
From the graph, it appears that about 0.18 of the RDER values are between 75 and 105.


c.
From the graph, it appears that about 0.10 of the RDER values are below 15.

1.21
The tem-and-leaf display with the leaves for the honey dosage group bolded.
Stem-and-leaf of TotalScore   N = 105

	1
	0
	0

	4
	1
	000

	4
	2
	  

	7
	3
	000

	16
	4
	000000000

	20
	5
	0000

	28
	6
	00000000

	41
	7
	0000000000000

	52
	8
	00000000000

	(13)
	9
	0000000000000

	40
	10
	0000000000

	30
	11
	000000

	24
	12
	0000000000000

	11
	13
	0000

	7
	14
	0

	6
	15
	00000

	1
	16
	0


Leaf Unit = 0.1


Yes.  Most of the scores for the honey dosage tend to be higher than the other treatments.

1.22
a.
Using MINITAB, the frequency histogram is:
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b.
Using MINITAB, the stem-and-leaf display is:



Stem-and-leaf of VOLTAGE LOCATION_OLD = 1 N = 30



Leaf Unit = 0.10



1 
    8    0



1   
    8



1        8



3        8    77



4        8    8



4        9



4        9



5        9    5



7        9    77



(10)   9    8888889999



13     10   000000111



4       10   222



1       10   5
The stem-and-leaf is more informative since the actual values of the old location can be found. The histogram is useful if shape and spread of the data is what is needed, but the actual data points are absorbed in the graph.

c.
Using MINITAB, the frequency histogram is:
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d.
Side-by-side graphs are:
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The old process appears to be better than the new process.  For the old process, only about 0.13 of the observations are less than 9.2.  For the new process, about 0.3 of the observations are below 9.2.
1.23
a.
Using MINITAB, the stem-and-leaf display is:

Stem-and-leaf of Score   N = 194

	1
	6
	1

	1
	6
	  

	1
	7
	  

	3
	7
	88

	5
	8
	24

	24
	8
	6667777788889999999

	83
	9
	00000000001111112222222222222223333333333344444444444444444

	(84)
	9
	5555555555555555555566666666666666666777777777777777777777778888888889999999999+

	27
	10
	000000000000000000000000000


Leaf Unit = 1


b.
Of the 194 observations, 189 have acceptable standard of sanitation scores.  The proportion is
[image: image19.wmf]189
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c.
The score of 78 is highlighted in bold below.


        Stem-and-leaf of Score   N = 194

	1
	6
	1

	1
	6
	  

	1
	7
	  

	3
	7
	88

	5
	8
	24

	24
	8
	6667777788889999999

	83
	9
	00000000001111112222222222222223333333333344444444444444444

	(84)
	9
	5555555555555555555566666666666666666777777777777777777777778888888889999999999+

	27
	10
	000000000000000000000000000


Leaf Unit = 1


d.
Using MINITAB, the histogram of the data is:
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e.
The proportion of ships with acceptable sanitation scores is about 0.97.
1.24 
Using MINITAB, the histogram is: 
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The data are skewed right. Answers may vary on whether the phishing attack against the organization was an “inside job.”
1.25
a.
Using MINITAB, the histograms of the number of deaths is:
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b.
The interval containing the largest proportion of estimates is 0-50.  Almost half of the estimates fall in this interval.

1.26
a.
The sample mean is: 
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b.
The sample variance is:



[image: image24.wmf](

)

2

2

2

2

42

202

13

5.526

1131

y

y

n

s

n

--

===

--

å

å




The standard deviation is: 
[image: image25.wmf]5.5262.351
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c.
Using Tchebysheff’s Theorem, at least 75% of the observations will fall within 2 standard deviations of the mean.  This interval is:
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At least 75% of all shaft graves will contain between 0 and 7 sword shafts.
1.27
a.

[image: image27.wmf]2.12;
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 The average magnitude for the aftershocks is 2.12.

b.
Range = 6.7.  The difference between the largest and smallest magnitude is 6.7.

c.

[image: image28.wmf]0.66;
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 About 95% of the magnitudes fall in the interval 
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d.

[image: image30.wmf]m
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mean; 
[image: image31.wmf]s
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Standard deviation

1.28
a.
The mean RDER score is 78.1885.  On average, subjects make 78.19 more error under the irrelevant background speech than under silence.

b.
From the histogram in Exercise 1.20, it appears that the data are approximately mound-shaped.  By the rule of thumb, approximately 95% of the observations will fall within 2 standard deviations of the mean.  


c.
We would expect approximately 95% of the observations to fall within the following interval:
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1.29
a.
Using MINITAB, the descriptive statistics are:



Statistics

	Variable
	N
	Mean
	StDev
	Minimum
	Maximum

	Score
	194
	94.474
	4.897
	61.000
	100.000
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b.

[image: image35.wmf](
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c.
The percentage of scores that fall in the interval is
[image: image36.wmf](
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  This number is agrees with the rule of thumb which says that approximately 95% of the observations will fall within 2 standard deviations of the mean.
1.30
a.
The average score for Energy Star is 4.44.  The average score is close to 5 meaning the average score is close to ‘very familiar’.


b.
The ecolabel that had the most variation in the numerical responses is Audubon International because it has the largest standard deviation.

c.
The interval would be
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1.31
a.
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  A score of 293 would be 2 standard deviations below the mean.
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  A score of 413 would be 2 standard deviations above the mean.



Using Tchebysheff’s Theorem, at least 3/4 of the observations will be within 2 standard deviations of the mean.


b.
For a mound-shaped, symmetric distribution, approximately 95% of the observations will be within 2 standard deviations of the mean, using the rule of thumb.


c.

[image: image40.wmf]134184
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  A score of 134 would be 2 standard deviations below the mean.
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  A score of 234 would be 2 standard deviations above the mean.



Using Tchebysheff’s Rule, at least 3/4 of the observations will be within 2 standard deviations of the mean.


d.
For a mound-shaped, symmetric distribution, approximately 95% of the observations will be within 2 standard deviations of the mean, using the rule of thumb.

1.32 
We will find intervals within 2 standard deviations for each group.


Group T: 
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Group V: 
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Group C: 
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Since the only interval that contains 22.5 is the interval for Group T, the patient is most likely to have come from Group T.
1.33 
a. 
Using Table 1, Appendix D:
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b.
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c. 
Since 1.645 is half way between 1.64 and 1.65 in the table, we will use halfway between the corresponding areas.  Halfway between the 2 areas is
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d. 
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1.34

a.
The z-score for
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 The z-score for
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Using Table 1 in Appendix D, 
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b.
The z-score for
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Using Table 1 of Appendix D, we find
[image: image63.wmf](

)

010.3413.

Pz

££=

 so 
[image: image64.wmf](

)

 10.50.34130.1587

Pz

³=-=



c.
The z-score for
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Using Table 1 of Appendix D, we find 
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The z-score for
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The z-score for
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Using Table 1 of Appendix D, 
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e.
The z-score for
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The z-score for
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Using Table 1 of Appendix D, 
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f.
The z-score for
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The z-score for
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Using Table 1 of Appendix D, 
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a.
Using Table 1, Appendix D:
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Since the probability of observing a value of 1 or less is so small, it would be extremely unlikely that the ecolabel shown was Energy Star.
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a.
Using Table 1, Appendix D:
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b.
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a.
Using Table 1, Appendix D:
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1.38
We want to find y1 and y2 such that
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  First, we must find z1 and z2 such that
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  Using Table 1, Appendix D, 
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Thus, the interval would be
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1.39
For Tunnel Face, 
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For Tunnel Walls, 
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For Tunnel Crown,
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The probability of failing for Tunnel Face is larger than the probabilities of failure for the other two areas.  Thus, Tunnel Face is more likely to result in failure. 
1.40
We have to find the probability of observing
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Without receiving executive coaching:  Using Table I, Appendix D with
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After receiving executive coaching:  Using Table II, Appendix D with
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Since the probability of observing
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for those not receiving executive coaching is much larger than the probability of 
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for those receiving executive coaching, it is more likely that the leader did not receive executive coaching.
1.41
a.
The relative frequency distribution is:
	Value
	Frequency
	Relative Frequency

	0
	26
	26/300 = 0.087

	1
	30
	30/300 = 0.100

	2
	24
	0.080

	3
	29
	0.097

	4
	31
	0.103

	5
	25
	0.083

	6
	42
	0.140

	7
	36
	0.120

	8
	27
	0.090

	9
	30
	0.100

	
	300
	1.000



b.
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c.
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d. 
The 50 sample means are:


4.8333    4.5000    4.5000    5.6667



4.6667    5.0000    4.1667    5.0000



5.1667    4.6667    5.3333    4.1667



4.5000    5.3333    3.8333    2.5000



5.6667    3.8333    4.3333    2.6667



5.0000    4.1667    4.8333    5.5000



7.3333    4.0000    3.5000    2.1667



5.8333    3.3333    3.5000    7.0000



4.0000    4.3333    6.8333    5.8333



6.1667    4.0000    6.8333    2.6667



3.1667    3.8333    5.8333    5.6667



4.8333    5.1667    3.8333    5.5000



5.5000    3.5000


The frequency distribution for
[image: image132.wmf]y

is:

	Sample Mean
	Frequency
	Relative Frequency

	2.000 – 2.999
	4
	4/50 = 0.08

	3.000 – 3.999
	9
	9/50 = 0.18

	4.000 – 4.999
	16
	0.32

	5.000 – 5.999
	16
	0.32

	6.000 – 6.999
	3
	0.06

	7.000 – 7.999
	2
	0.04

	
	50
	1.00




The mean of the sample means is
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a.
The twenty-five means are:

	PRIVATE 
4.7500
	4.0833
	6.8333

	4.8333
	3.8333
	4.8333

	5.3333
	3.9167
	5.3333

	6.5833
	4.3333
	3.3333

	5.0833
	4.3333
	4.0833

	4.0000
	4.5833
	4.5833

	5.0000
	4.5833
	4.2500

	4.8333
	3.5000
	5.5833

	4.5833


	
	




Using the same intervals as in Exercise 1.41, the frequency distribution for

[image: image136.wmf]y

is:
	Sample Mean
	Frequency
	Relative Frequency

	2.000 – 2.999
	0
	0/25 = 0.00

	3.000 – 3.999
	4
	4/25 = 0.16

	4.000 – 4.999
	14
	0.56

	5.000 – 5.999
	5
	0.20

	6.000 – 6.999
	2
	0.08

	7.000 – 7.999
	0
	0.00

	
	25
	1.00




This distribution is not as spread out as that in Exercise 1.41.

b.
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The variance for Exercise 1.41 is
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  The standard deviation for this exercise is less than the standard deviation in Exercise 1.41 because the standard deviation in Exercise 1.41 is based on samples of size 6, while the standard deviation in this Exercise is based on samples of size 12.  As the sample size increases, the spread of the distribution will decrease.
1.43 
a. 
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b. 
For
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c. 
For
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d. 
For
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1.44
a.
For confidence coefficient 0.95, 
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and
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  From Table 1, Appendix D, 
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b.
We are 95% confident that the true mean HRV for all officers diagnosed with hypertension is between 4.1 and 124.5.



We are 95% confident that the true mean HRV for all officers who are not hypertensive is between 148.0 and 192.6.


c.
95% confidence means that in repeated sampling, 95% of all confidence intervals constructed in the same manner will contain the true mean.


d.
To reduce the width of the confidence interval, we would use a smaller confidence coefficient.  A smaller confidence coefficient corresponds to a smaller level of confidence.  The lower the level of, confidence, the smaller the interval.

1.45
a.
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b.
Since the sample size is greater than 30, the sample distribution of
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is approximately normal by The Central Limit Theorem.



c.
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1.46 
a. 
The parameter of interest for this study is the mean effect size, 
[image: image161.wmf]m

, for all psychological studies of personality and aggressive behavior.

b. 
It appears to be approximately normal with a few high outliers. Since the sample size is large, the Central Limit Theorem ensures that the data for the average is normally distributed.


c. 
We can be 95% confident that the interval (0.4786, 0.8167) encloses μ , the true mean effect



size.

d. 
Yes, the researcher can conclude that those who score high on the personality test are more



aggressive since 0 is not included in the interval.
1.47
a.
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b.
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c.
For confidence coefficient 0.95, 
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  From Table 2, Appendix D, with
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  The 95% confidence interval is:
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d.
In order for the interval to be valid, the distribution of all PAI values for music performance anxiety studies must be approximately normal.


e.
In repeated sampling, 95% of all intervals constructed will contain the true mean value of 
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.

1.48
For confidence coefficient 0.95, 
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  From Table 1, Appendix D, 
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  The 95% confidence interval is:
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We are 95% confident that the true mean tipping point of all daily deal offerings in Korea is between 90.544 and 133.456.

1.49 a.
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b.
For confidence coefficient 0.95, 
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  From Table 1, Appendix D, 
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c. We are 95% confident that the true mean Mach rating score is between 97.4 and 101.8.

d. Yes, since the value of 85 is not contained in the confidence interval it is unlikely that the true mean Mach rating score could be 85.

1.50
a.
For confidence coefficient 0.90, 
[image: image180.wmf]0.10

a

=

and
[image: image181.wmf]/20.10/20.05.

a

==

  From Table 1, Appendix D, 
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  The 90% confidence interval is:
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b.
We are 90% confident that the true mean intention to comply score is between 1.916 and 2.924.


c.
The proportion of all similarly constructed confidence intervals that will contain the true mean is 0.90.

1.51
a.
For confidence coefficient 0.90, 
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  From Table 2, Appendix D, with
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  The 90% confidence interval is:
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b.
Yes, the new formula is better than the ASHRAE formula.  We are 90% confident that the true mean absolute deviation percentage for the new formula is between 8.906% and 27.094%.  This interval is below the 34% for the ASHRAE formula.
1.52
a.
The target parameter is
[image: image189.wmf],

m

 the mean difference in error rates for all subjects who perform the memorization tasks.


b.
The interval
[image: image190.wmf]2

ys
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is an interval in which most actual observations will fall.  The interval for the population mean is much smaller.


c.
For confidence coefficient 0.98, 
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  From Table 1, Appendix D, 
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  The 98% confidence interval is:
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We are 98% confident that the true mean difference in error rates for all subjects who perform the memorization tasks is between 60.7005 and 95.6765.


d.
98% confidence means that in repeated sampling, 98% of all intervals constructed in a similar manner will contain the true mean.


e.
No.  The sample size in the problem is 71, which is greater than 30.

1.53
a.  
Null Hypothesis =
[image: image195.wmf]0

H



b.
Alternative Hypothesis =
[image: image196.wmf]a

H



c.
Type I error is when we reject the null hypothesis when the null hypothesis is, in fact, true.

d.
Type II error is when we accept the null hypothesis when the null hypothesis is, in fact, not true.

e.
Probability of Type I error is
[image: image197.wmf].

a



f.
Probability of Type II error is
[image: image198.wmf].

b




g.
p-value is the observed significance level, which is the probability of observing a value of the test statistics at least as contradictory to the null hypothesis as the observed test statistic value, assuming the null hypothesis is true.

1.54 
a. 
The rejection region is determined by the sampling distribution of the test statistic, the direction of the test
[image: image199.wmf](
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 and the tester's choice of
[image: image200.wmf].

a

.

b. 
No, nothing is proven. When the decision based on sample information is to reject H0, we run the risk of committing a Type I error. We might have decided in favor of the research hypothesis when, in fact, the null hypothesis was the true statement. The existence of Type I and Type II errors makes it impossible to prove anything using sample information.
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a.
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c.
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d.
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1.56 
a. 
To determine if the average gain in green fees, lessons, or equipment expenditures for



participating golf facilities exceed $2400, we test:
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b. 
The probability of making a Type I error will be at most 0.05. That is, 5% of the time when


repeating this experiment the final conclusion would be that the true mean gain exceeded $2400 when in fact the true mean was equal to $2400.

c. 
The rejection region requires
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in the upper tail of the z distribution.  From Table 1, Appendix D, 
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  The rejection region is
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To determine if the mean Libor rate of 1.55% is too high, we test:
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a.
The parameter of interest is
[image: image218.wmf],
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 the mean number of days in the past month that adults walked for the purpose of health or recreation.

b.
To determine if the true mean number of days in the past month that adults walked for the purpose of health or recreation is lower than 5.5 days, we test:
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c.
A Type I error would be concluding the true mean number of days in the past month that adults walked for the purpose of health or recreation is lower than 5.5 days when the true mean is 5.5 days.


d.
A Type II error would be concluding the true mean number of days in the past month that adults walked for the purpose of health or recreation is equal to 5.5 days when the true mean is less than 5.5 days.

1.59
a.
To determine if the true mean PAI value for similar studies of music performance anxiety exceeds 40, we test:
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b.
The rejection region requires
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in the upper tail of the t distribution.  From Table 2, Appendix D, with
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c.
The test statistic is
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d.
Since the observed value of the test statistic falls in the rejection region
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 H0 is rejected.  There is sufficient evidence to indicate the true mean PAI value for similar studies of music performance anxiety exceeds 40 at
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e.
In order for the test to be valid, the distribution of all PAI values for similar studies of music performance anxiety must be approximately normal.


f.
From the printout, the p-value is
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 H0 is rejected.


g.
If
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 Thus, H0 is would not be rejected.
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Let
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true mean heart rate during laughter. To determine if the true mean heart rate during laughter exceeds 71 beats/minutes, we test:
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The test statistic is
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The rejection region requires
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in the upper tail of the z distribution.  From Table 1, Appendix D, 
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  The rejection region is
[image: image239.wmf]1.645.

z

>


Since the observed value of the test statistic falls in the rejection region
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 H0 is rejected.  There is sufficient evidence to conclude that the true mean heart rate during laughter exceeds 71 beats/minute at
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To determine if the mean difference in error rates for all subjects who perform the memorization tasks exceeds 75%, we test:
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The test statistic is
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The rejection region requires
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in the upper tail of the z distribution.  From Table 1, Appendix D, 
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  The rejection region is
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Since the observed value of the test statistic does not fall in the rejection region
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 H0 is not rejected.  There is insufficient evidence to conclude that the true mean difference in error rates for all subjects who perform the memorization tasks exceeds 75% at
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a.
To determine if the true mean number of vouchers sold 30 minutes before the tipping point is less than 5, we test:
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The test statistic is
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The rejection region requires
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in the lower tail of the z distribution.  From Table 1, Appendix D, 
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  The rejection region is
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Since the observed value of the test statistic does not fall in the rejection region
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 H0 is not rejected.  There is insufficient evidence to conclude that the true mean number of vouchers sold 30 minutes before the tipping point is less than 5 at
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b.
To determine if the true mean number of vouchers sold 30 minutes after the tipping point is greater than 10, we test:
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The test statistic is
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The rejection region requires
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in the upper tail of the z distribution.  From Table 1, Appendix D, 
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  The rejection region is
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Since the observed value of the test statistic falls in the rejection region
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 H0 is rejected.  There is sufficient evidence to conclude that the true mean number of vouchers sold 30 minutes after the tipping point is greater than 10 at
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a.
To determine whether the mean full-service fee of U.S. funeral homes this year is less than $8,755, we test:
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b.
Using MINITAB, the descriptive statistics are:



Statistics

	Variable
	N
	Mean
	StDev

	NFDA
	36
	6.819
	1.265




The test statistic is
[image: image264.wmf]0

6.8198.755

9.18.

1.265

36

y

z

s

n

m

-

-

===-


The rejection region requires
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in the upper tail of the z distribution.  From Table 1, Appendix D, 
[image: image266.wmf]0.05

1.645.

z

=

  The rejection region is
[image: image267.wmf]1.645.

z

<-


Since the observed value of the test statistic falls in the rejection region 
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 H0 is rejected.  There is sufficient evidence to conclude that the mean full-service fee of U.S. funeral homes this year is less than $8,755 at
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c.
No, we did not have to assume that the data were normally distributed.  Since the sample size was larger than 30, the distribution of
[image: image270.wmf]y

will be approximately normal.

1.64 
a. 
To determine if the mean heat rate of gas turbines augmented with high pressure inlet fogging exceeds 10,000 kJ/kWh, we test:
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The test statistic 
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The p-value is essentially zero and is significantly smaller than the significance level. Thus we can conclude that the true mean heat rate of gas turbines augmented with high pressure inlet fogging is greater than 10,000 kJ/kWh.

b. 
A Type I error would be if you concluded the true mean is greater than 10,000 kJ/kWh when, in fact, the true mean is equal to 10,000 kJ/kWh .  A Type II error would be if you concluded the true mean is equal to 10,000 kJ/kWh when, in fact, the true mean is greater than 10,000 kJ/kWh .
1.65
Using MINITAB, some preliminary calculations are:


Descriptive Statistics

	N
	Mean
	StDev
	SE Mean
	95% CI for μ

	8
	0.4225
	0.1219
	0.0431
	(0.3206, 0.5244)


 μ: mean of Recall

Test

	Null hypothesis
	H₀: μ = 0.5

	Alternative hypothesis
	H₁: μ ≠ 0.5


	T-Value
	P-Value

	-1.80
	0.115



To determine if the mean ratio of repetition for all participants in a similar memory study differs from 0.50, we test:
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From the printout, the test statistics is
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From the printout, the p-value of the test is
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value was given, so we will use
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 H0 is not rejected.  There is insufficient evidence to indicate that the mean ratio of repetition for all participants in a similar memory study differs from 0.50 at
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There are three things to describe:


1)
Mean: 
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2)
Std Deviation: 
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3)
Shape:
For sufficiently large samples, the shape of the sampling distribution is approximately normal.

1.67 
The two populations must have:


1) relative frequency distributions that are approximately normal, and



2) variances that are equal.


The two samples must both have been randomly and independently chosen.

1.68
a.
Let
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mean leadership value for captains from successful teams, and
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mean leadership value for captains from unsuccessful teams.  To determine whether the mean leadership values for captains from successful and unsuccessful teams differ, we test:
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The p-value is
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  Since the p-value is less than
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 H0 is rejected.  There is sufficient evidence to indicate that the mean leadership values for captains from successful and unsuccessful teams differ at
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b.
Let
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m
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mean leadership value for flight attendants from successful teams, and
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mean leadership value for flight attendants from unsuccessful teams.  To determine whether the mean leadership values for flight attendants from successful and unsuccessful teams differ, we test:
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The p-value is
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  Since the p-value is not less than
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 H0 is not rejected.  There is insufficient evidence to indicate that the mean leadership values for flight attendants from successful and unsuccessful teams differ at
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For this experiment let
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represent the mean ratings for Group 1 (support favored position) and Group 2 (weaken opposing position), respectively.  Then we want to test:
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Calculate the pooled estimate of variance:  
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The test statistic is
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