Part III: Sample Chapter Tests and Answers



Part III: Sample Chapter Tests and Answers




Answers to Sample Chapter Tests

CHAPTER 1

FORM A
1.

(a)
Length of time to earn a
bachelor’s degree.



(b)
Quantitative



(c)
Length of time it took each of the Colorado residents who earned (or will earn) a bachelor’s degree to complete the degree program.

2.

Explanations will vary.



(a)
Nominal


(b)
Nominal



(c)
Ratio



(d)
Interval



(e)
Nominal



(f)
Ordinal



(g)
Ordinal

3.

(a)
Census


(b)
Experiment


(c)
Sampling



(d)
Simulation

4.

(a)
Parameter



(b)
Parameter


(c)
Statistic

5.

Answers will vary.

6.

The outcomes are the number of dots on the face, 1 through 6. Consider single digits in the random-number table. Select a starting place at random. Record the first five digits you encounter that are between (and including) 1 and 6. The first five outcomes are
             3   6   1   5   6

7.

(a)
Systematic



(b)
Cluster



(c)
Stratified



(d)
Convenience



(e)
Simple random


8.

Answers will vary.

CHAPTER 1

FORM B
1.

(a)
Observed book purchase (mystery or not a mystery).



(b)
Qualitative



(c)
All customers for this bookstore.

2.

Explanations will vary.



(a)
Nominal


(b)
Ratio



(c)
Interval



(d)
Ordinal



(e)
Ratio

3.

(a)
Census



(b)
Sampling



(c)
Simulation



(d)
Experiment

4.

(a)
Statistic



(b)
Parameter



(c)
Statistic
5.

Answers will vary.

6.

Assign each of the 736 employees a distinct number between 1 and 736. Select a starting place in the random-number table at random.  Use groups of three digits. Use the first 30 distinct groups of three digits that correspond to employees numbers.



   622  413  055  401  334

7.

(a)
Simple random



(b)
Stratified



(c)
Cluster



(d)
Convenience



(e)
Systematic

8.

Answers will vary.
CHAPTER 1

FORM C

1.

(b)

2.

A.  (b)



B.  (a)



C.  (d)



D.  (c)



E.  (a)

3.

A.  (b)



B.  (c)



C.  (a)



D.  (d)

4.

(e)

5.

(d)

6.

A.  (e)



B.  (d)



C.  (a)



D.  (c)



E.  (b)

7.

False

8.

False

CHAPTER 2

FORM A

1.



[image: image1.wmf]P

h

i

l

o

s

o

p

h

y

H

u

m

a

n

i

t

i

e

s

N

a

t

u

r

a

l

 

S

c

i

e

n

c

e

S

o

c

i

a

l

 

S

c

i

e

n

c

e

B

u

s

i

n

e

s

s

7

0

0

6

0

0

5

0

0

4

0

0

3

0

0

2

0

0

1

0

0

0

P

a

r

e

t

o

 

C

h

a

r

t

 

o

f

 

M

a

j

o

r

s


2.  (a)
         The class width is 6.

	Frequency and Relative Frequency Table

	Class 
Boundaries
	
Freq.
	Relative
Frequency
	Class
Midpoint
	Cum.
Freq.

	2.5–8.5
  8.5–14.5
14.5–20.5
20.5–26.5
26.5–32.5
	10
  9
  6
  2
  3
	0.3333
0.3000
0.2000
0.0667
0.1000
	5.5
11.5
17.5
23.5
29.5
	10
19
25
27
30




(b)
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(c)
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(d)


	[image: image4.wmf]


	3.
	0
	5 = $5
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	4.
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5. 
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The dotplot is similar to the histogram in that most data values fall below 20.5. However, the dotplot has more detail; i.e., each data value can be seen in the dotplot.

8.

11 motorists

9.

Using Minitab, 0  8 ( 8 years old

  0  8

 1  0

 1  89

 2  244

 2  5889

 3  12

 3  568

 4  023

 4  7

 5  0

 5  5



The distribution is fairly symmetric and 

    unimodal.

10.
Quantitative

CHAPTER 2

FORM B

1.
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2.  (a)
         The class width is 15.

	Frequency and Relative Frequency Table

	Class 
Boundaries
	
Freq.
	Relative
Frequency
	Class
Midpoint
	Cum.
Freq.

	18.5 ( 33.5
33.5 ( 48.5
48.5 ( 63.5
63.5 ( 78.5
78.5 ( 93.5
	3
7
8
4
2
	0.1250
0.2917
0.3333
0.1667
0.0833
	26
41
56
71
86
	 3
10
18
22
24



(b)
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(c)
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(d)
	[image: image12.wmf]


3.




Using Minitab, 2  1 ( 21 students

 
2  1

 
2  69

 
3  34

 
3  68

 
4  24

 
4  57

 
5  012

 
5  689

 
6  34

 
6  8

4.
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7.
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The dotplot is similar to the histogram in that most data values fall in the middle (mound-shaped). However, the dotplot has more detail; i.e., each data value can be seen in the dotplot.

8.

6 days

9.
 
Using Minitab, 0  9 ( 0.9 diameter

0  9

1  2

1  78

2  34

2  5568

3  01

3  677

4  1

10.
A stem-and-leaf plot retains the original data values, whereas a histogram does not.  

CHAPTER 2

FORM C
1.

(c)

2.

(e)

3.

(b)

4.

(a)

5.

(d)

6.

(e)

7.

(d)

8.

(a)

9.

(c)

CHAPTER 3

FORM A

1.


[image: image17.wmf]x

= 16.61; median = 13; mode = 12

2.

$42.19 thousand; $35.76 thousand; the trimmed mean because it does not include the extreme values. Note that all the salaries are below $42,185 except one.

3.

(a)
Range = 25



(b)

[image: image18.wmf]x

 = 33



(c)

[image: image19.wmf]2

81.67

s

=




(d)
s = 9.04

4.

(a)
CV = 21%



(b)
6.04 to 14.72

5. 
(a)

[image: image20.wmf]x

 = 36.45



(b)
s2 = 130.55



(c)
s = 11.43

6. 
(a)
Low value = 15; Q1 = 23; median = 33; Q3 = 49; high value = 72



(b)
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(c)
Interquartile range = 26

7.

Weighted average = 85.65

8.

163.31 lb

9.

79% below; 21% above

CHAPTER 3

FORM B

1.


[image: image22.wmf]x

= 10.55; median = 11; mode = 11

2.

37.8 in.; 31.63 in.; the trimmed mean because it does not include the extreme values. Note that all but three values are below 37.8 in. 

3.

(a)
Range = 14



(b)

[image: image23.wmf]x

 = 12.17



(c)

[image: image24.wmf]2

25.37

s

=




(d)
s = 5.04

4.

(a)
CV = 26.5%



(b)
15.3 to 49.7

5. 
(a)

[image: image25.wmf]x

 = 2.35



(b)
s2 = 1.02



(c)
s = 1.007

6. 
(a)
Low value = 27; Q1 = 35.5; median = 42.5; Q3 = 57; high value = 68



(b)
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(c)
Interquartile range = 21.5

7.

Weighted average = 84.75

8.

$56.76

9.

19% above; 81% below

CHAPTER 3

FORM C

1.

(c)
2.

(d)

3.

A.  (e)



B.  (a)



C.  (c)



D.  (d)

4.

A.  (b)



B.  (a)

5.

A.  (c)



B.  (e)



C.  (d)

6.

(b)

7.

(a)

8.

(c)

9.

(e) 

CHAPTER 4

FORM A

1.

(a)
Relative frequency; 19/317 = 0.0599 or 5.99%



(b)
1 ( 0.0599 = 0.9401 or about 94%



(c)
Defective and not defective; yes.

2.

1/3

3.

(a)
1/12



(b)  1/12



(c)  1/6

4.

(a)
With replacement, P(red first and green second) = (3/12)(7/12) = 7/48 or 0.146


(b)
Without replacement, P(red first and green second) = (3/12)(7/11) = 21/132 or 0.159

5.

P(approval on written and interview) = P(written)P(interview | written) = (0.63)(0.85) = 0.536, or about 53.6%

6.

(a)
35/360  



(b)  21/360



(c)
5/149     



(d)  107/360



(e)
48/149   



(f)  
31/360



(g)
No; P(referred) = 149/360 is not equal to P(referred | satisfied) = 59/138.

7.
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They must display eight combinations.

8.


[image: image28.wmf]403938372,193,360
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9.

C11, 3 = 165
CHAPTER 4

FORM B
1.

(a)
P(woman) = 4/10 = 0.4, or 40%



(b)
P(man) = 6/10 = 0.6, or 60%



(c)
P(president) = 1/10 = 0.1 or 10%

2.

2/3

3.

(a)
1/6   



(b)
1/6   



(c)  1/3

4.

(a)
With replacement, P(red first and green second) = (6/17)(8/17) = 0.166, or 16.6%


(b)
Without replacement, P(red first and green second) = (6/17)(8/16) = 0.176, or 17.6%

5.

P(woman and computer science major) = P(woman)P(computer science major | woman) = (0.64)(0.12) = 0.077, or about 7.7%

6.

(a)
180/417   (b)  65/115



(c)
98/417     (d)  61/417



(e)
61/101      (f)  65/180



(g)
No; P(neutral) = 166/417 is not equal to P(neutral | freshman) = 61/101

7.
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There are six total routes.

8.
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9.

C24,4 = 10,626
CHAPTER 4

FORM C

1.

A.  (d)



B.  (b)

2.

(a)

3.

A.  (c)



B.  (e)



C.  (b)

4.

A.  (a)



B.  (d)

5.

(b)

6.

A.  (e)



B.  (c)



C.  (a)



D.  (d)



E.  (c)



F.  (b)

7.

(d)

8.

(e)

9.

(a)

CHAPTER 5

FORM A

1.

(a)
These results are rounded to three digits.  





P(0) = 0.038; P(1) = 0.300; P(2) = 0.263 





P(3) = 0.171; P(4) = 0.117; P(5) = 0.058 





P(6) = 0.033; P(7) = 0.021



(b)
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(c)
P(2 ( x ( 5) = 0.609



(d)
P(x < 3) = 0.601



(e)
( = 2.44



(f)
( = 1.57

2.

P(4) = C10, 4(0.23)4(0.77)6 = 0.122

3.

n = 16; p = 0.65; success = reach summit



(a)
P(r = 16) = 0.001



(b)
P(r ( 10) = 0.688



(c)
P(r ( 12) = 0.866



(d)
P(9 ( r ( 12) = 0.706

4.

Six games

5.

(a)
[image: image32.wmf]P
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(b)
( = 3.75



(c)
( = 0.968

6.

n = 11 is the minimal number.

7.

6

8.

(a)
Essay; P(n) = 0.15(0.85)n(1


(b)
P(n = 3) = 0.108



(c)
P(n > 3) = 0.614

9.

(a)
Essay; ( = 6; 
P(r) = (e(66r)/r!



(b)
P(r = 3) = 0.0892



(c)
P(r > 3) = 0.8488

10.
(a)
Essay; ( = 4.5; 
P(r) = (e(4.54.5r)/r!



(b)
(r = 3) = 0.1687



(c)
P(r > 3) = 0.6577

CHAPTER 5

FORM B

1.

(a)
Values are rounded to three digits.  





P(1) = 0.066; P(2) = 0.092; P(3) = 0.202 





P(4) = 0.224; P(5) = 0.184; P(6) = 0.079 





P(7) = 0.053; P(8) = 0.044; P(9) = 0.035





P(10) = 0.022
(b)
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(c)
0.641



(d)
0.101



(e)
( = 4.40



(f)
( = 2.08

2.

P(3) = C12, 3(0.28)3(0.72)9 = 0.258

3.

Success = accept; p = 0.30; n = 55;



(a)
P(r = 15) = 0.000 (to three digits)



(b)
P(r ( 8) = 0.051



(c)
P(r ( 4) = 0.517



(d)
P(5 ( r ( 10) = 0.484

4.

51

5.

(a)
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(b)
( = 3.85



(c)
( = 1.32

6.

n = 10 is the smallest number.

7.

2
8.

(a)
 P(n) = 0.60(0.40)n(1


(b)
P(n = 4) = 0.0384



(c)
P(n ( 3) = 0.16

9.

(a)
Essay; ( = 8; 
P(r) = (e(88r)/r!



(b)
0.1396



(c)
P(r < 3) = 0.0137

10.
(a)
Essay; ( = 2; 
P(r) = (e(22r)/r!



(b)
P(r = 2) = 0.2707



(c)
P(r > 2) = 0.3233

CHAPTER 5

FORM C
1.

A.  (c)



B.  (e)



C.  (b)



D.  (d)

2.

(e)
3.

A.  (b)



B.  (a)



C.  (d)



D.  (c)

4.

(b)

5.

A.  (e)



B.  (c)

6.

(d)

7.

(a)
8.

A.  (c)



B.  (d)



C.  (b)

9.

A.  (e)



B.  (a)



C.  (b)

10.
A.  (d)



B.  (e)



C.  (d)

CHAPTER 6

FORM A

1.

(a)
A normal curve is bell-shaped with one peak. Because this curve has two peaks, it is not normal.



(b)
A normal curve gets closer and closer to the horizontal axis, but it never touches it or crosses it.

2.

99.7%

3.

1

4.

(a)
z ( 1.8



(b)
(1.2 ( z ( 0.8



(c)
z ( (2.2



(d)
x ( 3.1



(e)
4.1 ( x ( 4.6



(f)
x ( 4.35

5.

(a)
No. Look at z values to compare across distributions.



(b)
For Joel, z = 1.51. For John, z = 2.77.  Relative to the district, John is a better salesman.

6.

(a)
P(x ( 5) = P(z ( (0.77) = 0.2206



(b)
P(x ( 10) = P(z ( 1.5) = 0.0668



(c)
P(5 ( x ( 10) = P((0.77 ( z ( 1.5) = 0.7126

7.

29.92 minutes or 30 minutes
8.

(a)
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(b)
Yes. Type III for days 1–3 and type II for days 4–12.

9.

(a)
Essay


(b)
P(r ( 47)
    = P(x ( 47.5)
    = P(z ( (0.82) 
    = 0.2061



(c)
P(47 ( r ( 55)
    = P(46.5 ( x ( 55.5)
    = P((1.22 ( z ( 2.33)
    = 0.8789

CHAPTER 6

FORM B

1.

(a)
The tails of a normal curve must get closer and closer to the x axis. In this curve the tails are going away from the x axis.



(b)
A normal curve must be symmetric.

2.

68%

3.

2

4.

(a)
z ( 0.33



(b)
–0.86 ( z ( 0.57



(c)
z ( –1.33



(d)
x ( 2.6



(e)
6.8 ( x ( 11



(f)
x ( 13.1

5.

(a)
Generator II is hotter based on the z values.



(b)
z = 0.72 for Generator I  





z = 2.75 for Generator II





Generator II could be near a meltdown because it is nearly 3 standard deviations above the mean.

6.

(a)
P(x < 6) = P(z < (1.33) = 0.0918



(b)
P(x > 7) = P(z > 2.00) = 0.0228



(c)
P(6 ( x ( 7) = P((1.33 ( z ( 2.00) = 0.8854

7.

z = 3 years

8.

(a)
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(b)
Type I, day 2; type III for days 5–6 and 8–10.

9.

(a)
Essay


(b)
P(r ( 60) = P(x ( 59.5) = P(z ( (0.70) 
= 0.7580



(c)
P(60 ( r ( 70) = P(59.5 ( x ( 70.5) 
= P((0.70 ( z ( 1.88) = 0.7279

CHAPTER 6

FORM C

1.

(c)

2.

(b)

3.

(e)

4.

A.  
(d)



B.  
(a)

5.

A.  
(d)



B.  
(b)



C.  
(a)

6.

A.  
(c)
B.
(e)
C.
(b)

7.

(c)

8.

(d)

9.

A.
(b)



B.
(a)

CHAPTER 7

FORM A

1.

Essay

2.

(a)

[image: image37.wmf](

)

3

Px

<

= P(z < (0.51) = 0.3050



(b)

[image: image38.wmf](

)

4

Px

>

= P(z > 2.06) = 0.0197



(c)

[image: image39.wmf](

)

34

Px
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= P((0.51 ( z ( 2.06) = 0.6753

3.

(a)

[image: image40.wmf](

)

8

Px

£

= P((2.15 ( z) = 0.9842



(b)

[image: image41.wmf](

)

9

Px

£

 = P(z ( 0.54) = 0.7054



(c)

[image: image42.wmf](

)

89

Px

££

= P((2.15 ( z ( 0.54)
= 0.6896

4.

(a)
Yes; np > 5; nq > 5



(b)

[image: image43.wmf]ˆ
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(c)
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5.

(a)
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(b)
No out-of-control signals.

6.

We know that  
[image: image46.wmf]x

is unbiased for µ and 
[image: image47.wmf]p

ˆ

is unbiased for p.
CHAPTER 7

FORM B
1.

Essay

2.

(a)

[image: image48.wmf](

)

5.2

Px

£

= P((1.83 ( z) = 0.9664



(b)

[image: image49.wmf](

)

7.1

Px

£

= P(z ( 1.33) = 0.9082



(c)

[image: image50.wmf](

)

5.27.1

Px

££

= P((1.83 ( z ( 1.33) = 0.8746
3.

(a)

[image: image51.wmf](

)

23

Px

<

= P(z < (1.67) = 0.0475



(b)

[image: image52.wmf](

)

28

Px

>

 = P(z > 1.21) = 0.1131



(c)

[image: image53.wmf](

)

2328

Px

££

= P((1.67 ( z ( 1.21) = 0.8394
4.

As the sample size increases, the variability will decrease.

5.

(a)
Yes; np > 5; nq > 5



(b)
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(c)
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6.

(a)
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(b)
Signal I: One point lies outside 3( limit (fourth shipment)

CHAPTER 7

FORM C
1.

A.  (c)



B.  (b)



C.  (a)



D.  (a)
2.

A.  (b)



B.  (d)



C.  (c)

3.

A.  (a)



B.  (d)



C.  (e)

4.

A.  (b)



B.  (a)



C.  (c)

5.

A.  (d)



B.  (e)



C.  (c)

CHAPTER 8

FORM A

1.

27.70 to 31.90 inches



We are 95% confident that the above interval captures the mean circumference of all blue spruce trees near Brainard Lake.

2.

(a)  $33.35 to $36.05



(b)  The sample size is large (30 or more), and ( is known.



(c)  $1167.25 to $1261.75

3.


[image: image57.wmf]x

= 33.38, s = 6.46, t = 2.365



27.98 to 38.78 minutes

4.

10.05 to 13.75 inches



Use t = 2.878 



We are 99% confident that the above interval captures the  population mean weight of rainbow trout.

5.

(a)  
[image: image58.wmf]ˆ

p

= 59/78 ( 0.756



(b)  0.68 to 0.84



(c)  np > 5 and nq > 5; Yes



(d)  122 more

6.

94 more

7.

(a)  106



(b)  100

8.

(a)  0.61 to 2.79 for (1 ( (2


(b)
Since the interval contains all positive numbers, it seems that battery I has a longer population mean lifetime.

9.

(8.56 to (1.44 for (1 ( (2; since the interval contains numbers that are all negative, it appears that the population mean duration of the first drug is less than that of the second.

10.

[image: image59.wmf]1

ˆ

p

= 62/83 = 0.747 for Kendra;
[image: image60.wmf]2

ˆ

p

= 87/112 = 0.777 for Lisa; interval from –0.19 to 0.13 for p1 ( p2.  




Since the interval contains both positive and negative values, there is no evidence of a difference in population proportions of successful portfolios managed by Kendra compared with those managed by Lisa.

CHAPTER 8

FORM B
1.

4.10 to 6.30 calls; use t = 2.160



We are 95% confident that the preceding interval captures the true mean number of calls the O’Sullivans will receive each evening.

2.

(a)  $6.45 to $7.35



(b)  The sample size is large (30 or more), and ( is unknown. With n = 80, using t or z makes little practical difference.



(c)  $516 to $588

3.


[image: image61.wmf]x

= 14.7, s = 5.31, t = 2.262



10.90 to 18.50 pages

4.

89.0 to 97.4 minutes 



We are 99% confident that the interval contains the population mean time to complete a computer repair.
5.

(a)  
[image: image62.wmf]ˆ

p

= 41/56 = 0.732



(b)  0.62 to 0.85



(c)  np and nq are both greater than 5. Yes.



(d)  246 more

6.

33 more

7.

(a)  271



(b)  167

8.

(a)  –$112.65 to $470.65 
       for (1 – (2


(b)
Since the interval contains both positive and negative values, it does not appear that the population mean daily sales of the printers differ.

9.

(a)

[image: image63.wmf]1

ˆ

p

= 0.098; 
[image: image64.wmf]2

ˆ

p

= 0.043 





0.018 to 0.093 for p1 ( p2.  



(b)
n1p1, n1q1, n2p2, n2q2 are all greater than 5. Yes.



(c)
The interval contains all positive values and shows that at the 90% confidence level, the population proportion of defects is greater during the morning shift. Thus overtime may be linked to more defects.
10.
(a)
15.5 to 46.5 for (1 ( (2


(b)
The interval contains values that are all positive. At the 90% confidence level, the population mean stopping distance of the old tread design is greater than that for the new tread design. 

CHAPTER 8

FORM C

1.

(b)

2.

A.  (c)



B.  (e)

3.

(a)

4.

(b)

5.

A.  (d)



B.  (a)



C.  (e)

6.

(c)

7.

A.  (a)



B.  (d)

8.

(b)

9.

(e)

10.
(d)

CHAPTER 9

1.

(a)

[image: image65.wmf]0.01

a

=






H0: ( = 24,819; 





H1: (  > 24,819; right-tailed



(b)
Standard normal. We assume that x has an approximate normal distribution and that ( is known.






[image: image66.wmf]x

= 25,910 corresponds to z = 3.60.



(c)
P value = 0.0002


(d)  
z0 = 2.33



(e)
Reject H0.  At the 1% level of significance, there is evidence that the population mean daily sales is greater than $24,819.

2.

(a)

[image: image67.wmf]0.05

a

=






H0: ( = 20 





H1: (  ( 20; two-tailed



(b)
Student’s t, d.f. = 4. We assume that x is normally distributed and that ( is unknown.  
[image: image68.wmf]x

= 15.1 corresponds to 
t = –1.78.



(c)
P value = 0.1497


(d)  t0 = (2.776



(e)
Do not reject H0. At the 5% level of significance, there is not enough evidence to conclude that the waiting times are different.

3.
(a)


[image: image69.wmf]0.01

a

=






H0: p = 0.75 





H1: p < 0.75; left-tailed 



(b)
Standard normal. The 
[image: image70.wmf]ˆ

p

 distribution is approximately normal when np and nq are each > 5. 
[image: image71.wmf]ˆ

p

 = 125/189 = 0.661 corresponds to z = –2.83.



(c)
P value = 0.0023 


(d)  
z0 = –2.33



(e)
Reject H0. At the 1% level of significance, there is evidence that the proportion of rainbow trout is less than 75%.

4.

(a)

[image: image72.wmf]0.05

a

=






H0: p1 = p2




H1: p1
[image: image73.wmf]¹

p2; two-tailed 



(b)
Use the standard normal distribution. The number of trials is sufficiently large because 
[image: image74.wmf]1

,

np

 
[image: image75.wmf]1

,

nq

 
[image: image76.wmf]2

,

np

 and 
[image: image77.wmf]2

nq

 are each larger than 5. 
[image: image78.wmf]1

ˆ

p

= 62/175 = 0.354, 
[image: image79.wmf]2

ˆ

p

= 45/154 = 0.292, 
[image: image80.wmf]12

ˆˆ

pp

-

= 0.062 corresponds to z = 1.20



(c)
P value = 0.2302


(d)  z0 = (1.96



(e)
Do not reject H0. At the 5% level of significantly, there is not enough evidence to conclude that there is difference in population proportions of success between the two different sales pitches.

5.

(a)

[image: image81.wmf]0.05

a

=






H0: (d = 0 





H1: (d  > 0; right-tailed



(b)
Use the Student’s t distribution. Assume that d has a normal distribution or has a mound-shaped, symmetric distribution, d.f. = 5.  
[image: image82.wmf]d

= 7.5 corresponds to t = 2.263.



(c)
P value = 0.0365 


(d)  t0 = 2.015



(e)
Reject H0. At the 5% level of significance, there is evidence to conclude that the new process increases the mean number of items processed per shift.

6.

(a)

[image: image83.wmf]0.01

a

=






H0: (1 = (2 





H1: (1 > (2; right-tailed



(b)
Use the Student’s t distribution. We assume both population distributions are approximately normal and that 
[image: image84.wmf]1

s

 and 
[image: image85.wmf]2

s

 are unknown, d.f. = 8.  
[image: image86.wmf]1

x

(
[image: image87.wmf]2

x

= 5.3 corresponds to t = 1.480.



(c)
P value  = 0.0886


(d)  t0 = 2.896



(e)
Do not reject H0. At the 1% level of significance, there is not sufficient evidence to show that the population mean profit per employee in computer stores is higher than those for building supply stores.

7.

(a)  
[image: image88.wmf]0.05

a

=






H0: (1 = (2




H1: (1 ( (2; two-tailed 



(b)  Use the standard normal distribution. We assume that both population distributions are normal and that 
[image: image89.wmf]1

s

 and 
[image: image90.wmf]2

s

 are known.  
[image: image91.wmf]1

x

(
[image: image92.wmf]2

x

= (0.3 corresponds  to z = (1.52.



(c)  
P value = 0.1292 


(d)  
z0 = (1.96



(e)
Do not reject H0. At the 5% level of significance, there is not enough evidence to say that the mean weight of tomatoes grown organically is different from that of nonorganic tomatoes.

8.

(a)

[image: image93.wmf]0.05

a

=






H0: ( = 68.3





H1: ( ( 68.3; two-tailed 



(b)
Use the standard normal distribution. We assume that x has a normal distribution with known standard deviation (. 
[image: image94.wmf]x

= 69.1 corresponds to z = 3.33



(c)
P value = 0.0009


(d) 
z0 = (1.96



(e)
Reject H0. At the 5% level of significance, there is evidence that the population mean height is different from 68.3 inches.

9.

(a)

[image: image95.wmf]0.05

a

=






H0: ( = 30





H1: (  > 30; right-tailed



(b)
Student’s t. We assume that x has a normal distribution and that (  is unknown, d.f. = 13. 
[image: image96.wmf]x

= 30.57 corresponds to t = 0.363.



(c)
P value = 0.3610


(d) 
t0 = 1.771



(e)
Do not reject H0. At the 5% level of significance, there is not enough evidence to conclude that the average delivery time is greater than 30 minutes.

10.
(a)

[image: image97.wmf]0.05

a

=






H0: p = 0.6 





H1: p < 0.6; left-tailed



(b)
Standard normal. The 
[image: image98.wmf]ˆ

p

 distribution is approximately normal when np and nq are each > 5. 
[image: image99.wmf]ˆ

p

= 43/80 = 0.5375 corresponds to z = –1.14.



(c)
P value = 0.1269


(d) 
z0 = (1.645



(e)
Do not reject H0. At the 5% level of significance, there is not enough evidence to conclude that the proportion is less than 60%.

CHAPTER 9
FORM B

1.

(a)

[image: image100.wmf]0.01

a

=







H0: ( = 5.3 






H1: (  < 5.3; left-tailed


(b)
Standard normal. We assume that x has an approximate normal distribution and that ( is known. 
[image: image101.wmf]x

= 4.2 corresponds to z = –3.28.



(c)
P value = 0.0005 



(d) 
z0 = –2.33



(e)
Reject H0. At the 1% level of significance, there is evidence that the average recovery time has decreased.

2.

(a)

[image: image102.wmf]0.05

a

=






H0: ( = 4.19





H1: (  > 4.19; right-tailed 



(b)
Student’s t, d.f. = 15. We assume that x is normally distributed and that ( is unknown.  
[image: image103.wmf]x

= 5.11 corresponds to  t = 3.200.



(c)
P value = 0.0030


(d) 
t0 = 1.753



(e)
Reject H0. At the 5% level of significance, there is evidence that the average yield of Arizona municipal bonds is higher than the national average yield.

3.

(a)  
[image: image104.wmf]0.01

a

=






H0: p = 0.37





H1: p ( 0.37; two-tailed 



(b)
Standard normal. The 
[image: image105.wmf]ˆ

p

 distribution is approximately normal when np and nq are each > 5. 
[image: image106.wmf]ˆ

p

= 17/42 = 0.405 corresponds to z = 0.47.



(c)
P value = 0.6408


(d) 
z0 = (2.576



(e)
Do not reject H0. At the 1% level of significance, there is not enough evidence to conclude that the proportion of freshmen on the dean’s list is different from that in the college.

4.

(a)

[image: image107.wmf]0.05

a

=






H0: p1 = p2




H1: p1 < p2; left-tailed



(b)
Use the standard normal distribution. The number of trials is sufficiently large because 
[image: image108.wmf]112

,,,

npnqnp

 and 
[image: image109.wmf]2

nq

are each larger than 5. 
[image: image110.wmf]1

ˆ

p

= 0.548 = proportion in favor of Jennifer,
[image: image111.wmf]2

ˆ

p

= 0.623 = proportion in favor of Kevin, 
[image: image112.wmf]12

ˆˆ

pp

-

= (0.075 corresponds to z = –0.89.



(c)
P value = 0.1858 


(d) 
z0 = (1.645



(e)
Do not reject H0. At the 5% level of significance, there is not enough evidence to say that the proportion that plans to vote for Kevin is higher.

5.

(a)  
[image: image113.wmf]0.05

a

=






H0: (d = 0





H1: (d  > 0; right-tailed



(b)
Use the Student’s t distribution. Assume that d has a normal distribution or has a mound-shaped, symmetric distribution, d.f. = 4.  
[image: image114.wmf]d

= 0.9 corresponds to t = 2.566.



(c)  
P value = 0.0311


(d)   t0 = 2.132



(e)  
Reject H0. At the 5% level of significance, there is evidence that the average time is longer at the higher elevation.

6.

(a)

[image: image115.wmf]0.01

a

=






H0: (1 = (2




H1: (1 > (2; right-tailed



(b)
Use the Student’s t distribution. We assume that both population distributions are approximately normal and that 
[image: image116.wmf]1

s

 and 
[image: image117.wmf]2

s

 are unknown, d.f. = 8. 
[image: image118.wmf]1

x

(
[image: image119.wmf]2

x

= 4.8 corresponds to t = 1.74.



(c)
P value = 0.0596


(d) 
t0 = 2.896



(e)
Do not reject H0. At the 1% level of significance, there is not enough evidence to conclude that the average mileage for the Pacer is greater.

7.

(a)

[image: image120.wmf]0.05

a

=






H0: (1 = (2




H1: (1 > (2; right-tailed



(b)
Use the standard normal distribution. We assume that both population distributions are normal and that 
[image: image121.wmf]1

s

 and 
[image: image122.wmf]2

s

 are known.  
[image: image123.wmf]1

x

(
[image: image124.wmf]2

x

= 2.7 corresponds to z = 3.54.



(c)
P value = 0.0002


(d)  
z0 = 1.645



(e)
Reject H0. At a 5% level of significance, the evidence indicates that the average egg production of free-range chickens is higher. 

8.

(a)

[image: image125.wmf]0.05

a

=






H0: ( = 2.8





H1: ( ( 2.8; two-tailed



(b)
Use the standard normal distribution. We assume that x has a normal distribution with known standard deviation (.  
[image: image126.wmf]x

= 2.2 corresponds to z = –2.60.



(c)
P value = 0.0094 


(d) 
z0 = (1.96



(e)
Reject H0. At the 5% level of significance, there is evidence that the population mean time is different from 2.8 hours.

9.

(a)

[image: image127.wmf]0.05

a

=






H0: ( = 30 





H1: (  > 30; right-tailed



(b)
Student’s t. We assume that x has a normal distribution and that (  is unknown, d.f. = 15. 
[image: image128.wmf]x

= 35.5 corresponds to t = 2.38.



(c)
P value = 0.0155


(d) 
t0 = 1.753



(e)
Reject H0. At the 5% level of significance, there is evidence that the average age is greater than 30 years.

10.
(a)

[image: image129.wmf]0.05

a

=






H0: p = 0.27





H1:  p > 0.27; right-tailed 



(b)
Standard normal. The 
[image: image130.wmf]ˆ

p

 distribution is approximately normal when np and nq are each > 5. 
[image: image131.wmf]ˆ

p

= 49/130 = 0.377 corresponds to z = 2.75.



(c)
P value = 0.003


(d) 
z0 = 1.645



(e)
Reject H0. At the 5% level of significance, there is sufficient evidence to conclude that the proportion is greater than 27%.

CHAPTER 9

FORM C

1.

A.  (b)



B.  (a)


C.  (c)


D.  (d)


E.  (b)

2.

A.  (e)



B.  (a)


C.  (c)


D.  (d)


E.  (b)

3.

A.  (d)



B.  (e)


C.  (c)


D.  (a)


E.  (a)

4.

A.  (e)



B.  (b)


C.  (e)


D.  (d)


E.  (a)

5.

A.  (d)



B.  (c)


C.  (b)


D.  (e)


E.  (a)

6.

A.  (b)



B.  (b)


C.  (b)


D.  (a)


E.  (a)

7.

A.  (b)



B.  (e)


C.  (d)


D.  (c)


E.  (b)

8.

A.  (e)



B.  (c)


C.  (d)


D.  (a)


E.  (b)

9.

A.  (d)



B.  (b)


C.  (d)


D.  (c)


E.  (a)

10.
A.  (c)



B.  (e)


C.  (d)


D.  (a)


E.  (a)
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The linear correlation coefficient appears to be positive.

2.

(a) 
[image: image133.wmf]33.4;
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[image: image134.wmf]10.6

y

=




(b)
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(c)
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(d)
See Problem 1.

3.

r = 0.996;  r2 = 0.992; 99.2% of the variation in northern pike weight can be explained by the least-squares line using inches as the predicting variable.

4.

Se = 0.757

5.

Here, 
[image: image138.wmf]696

.

9

ˆ

=

y

pounds.

6.

7.70 ( y ( 11.61 pounds

7.

( = 0.01



H0: ( = 0



H1: (  ( 0

Here, sample t = 19.31, d.f. = 3, P value = 0.000152. Reject H0 and conclude that there is evidence that the population correlation coefficient is not equal to 0 at the 1% significance level. Thus r is significant.

8.
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The linear correlation coefficient appears to be positive.

9.

(a) 
[image: image140.wmf]x

= 35.17;  
[image: image141.wmf]y
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(b)
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(c)
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y

26

.

8

7

.

67

ˆ

+

=




(d)
See Problem 8.

10.
r = 0.954;  r2 = 0.910; 91.0% of the variation in sales increase dollars can be explained by the least-squares line using advertising dollars as the predicting variable.

11.
Se = 89.19

12.

[image: image145.wmf]500

,

373

$

ˆ

=

y


13.
( = 0.05



H0:  ( = 0



H1:  ( > 0
 



Here, sample t = 6.37, d.f. = 4, P value = 0.003.  Reject H0 and conclude at the 5% level of significance that there is sufficient evidence that the slope is positive. 

14.
4.661 < ( < 11.867



With 95% confidence, for every $1,000 increase in advertising, there is a $4,661 to $11,867 increase in sales.
CHAPTER 10

FORM B
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The linear correlation coefficient appears to be positive

2.

(a) 
[image: image147.wmf]1.38;
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[image: image148.wmf]17.8
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(b)
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(c)
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(d)
See Problem 1.

3.

r = 0.880;  r2 = 0.775; 77.5% of the variation in revenue can be explained by the least-squares line using CEO salary as the predicting variable.

4.

Se = 2.988

5.

Here, 
[image: image152.wmf]74
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6.

11.01 ( y ( 26.47 billion dollars 

7.

( = 0.01



H0:  ( = 0



H1:  (  ( 0 



Here, t = 3.21, d.f. = 3, P value = 0.0245.



Do not reject H0 at the 1% level. The sample statistic is not significant. We do not have evidence of correlation between CEO salary and company revenue at the 1% level of significance.

	8.
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The linear correlation coefficient appears to be positive.

9.

(a) 
[image: image154.wmf]x

= 44.83;  
[image: image155.wmf]y
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(b)
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(d)
See Problem 8.

10.
r = 0.994;  r2 = 0.988; 98.8% of the variation in sales price can be explained by the least squares line using cost as the predicting variable.

11.
Se = 5.826

12.
Here, 
[image: image159.wmf]3
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13.
( = 0.05



H0:  ( = 0



H1:  (  > 0



Here, sample t = 18.17, d.f. = 4, P value < 0.0005. Reject H0 and conclude at the 5% level of significance that there is evidence that the slope is positive. 
14.
2.24 < ( < 3.05
With 95% confidence, for every $1 increase in cost, the selling price increases from about $2.24 to $3.05.
CHAPTER 10

FORM C

1.

(d)

2.

(b)

3.

(a)

4.

(a)

5.

(c)

6.

(b)

7.

(e)

8.

(d)

9.

(a)

10.
(c)

11.
(c)
12.
(e)

CHAPTER 11

FORM A

1.

Chi-square goodness of fit; ( = 0.05



H0: The distribution of ages is the same in the Western Association as in the nation.  



H1: The distribution of ages is different in the Western Association than it is in the nation.




[image: image160.wmf]2

c

= 15.03; d.f. = 4; Pvalue = 0.0046



Reject H0. At the 5% level of significance, there is evidence that the distribution of ages is different.

2.

Chi-square test of independence; ( = 0.05



H0: Teacher evaluations are independent of midterm grades.  



H1: Teacher evaluations are not independent of midterm grades.




[image: image161.wmf]2

c

= 12.36; d.f. = 4; P value = 0.0149



Reject H0. There is evidence to say that at the 5% level of significance, teacher evaluations are not independent of midterm grades.

3.

Chi-square distribution
4.

(a)  3.83 ( ( ( 6.82



(b)  Chi-square test for (; ( = 0.01





H0: ( = 4.1





H1: ( > 4.1 






[image: image162.wmf]2

c

= 34.28; d.f. = 24; P value = 0.0798





Do not reject H0. At the 1% significance level, there is not enough evidence to reject ( = 4.1.
5.

F-test for two variances; ( = 0.01 



H0: 
[image: image163.wmf]22
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;
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 H1: 
[image: image164.wmf]22
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;
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 d.f.N = 15; d.f.D = 17; F = 5.84 



P value  = 0.000416 



Reject H0. At the 1% level of significance, there is evidence that the variance of diameters in Method I is greater.

6.

One-way ANOVA; ( = 0.05



H0: (1 = (2 =(3 = (4.  



H1: Not all means are equal.  



F = 2.42; P value = 0.091



Do not reject H0. At the 5% level of significance, the mean mpg does not differ between the four cars.
7.

One way ANOVA; ( = 0.05



H0: All the means are equal.



H1: Not all the means are equal.

	
Source
	Sum of
Squares
	Degrees of
Freedom
	
MS
	
F
	
P Value
	Test
Decision

	Between groups
	284.7
	2
	142.3
	6.13
	0.035
	Reject 
[image: image165.wmf]0

H



	Within groups
	139.3
	6
	23.2
	
	
	

	Total
	424.0
	8
	
	
	
	




Reject H0. At the 5% level of significance, there is evidence that the mean sick days among the departments are different.

8.

(a)
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(b)
Yes, because you are arranging data into similar groups (or blocks) and then randomly assigning the different treatments.

9.

(a)
Two-way ANOVA; ( = 0.01





H0: No interaction between factors





H1: Some interaction between factors





Finteraction = 1.45; P value = 0.237





Do not reject H0. At the 1% level of significance, there is no evidence of interaction.



(b)
( = 0.01





H0: No difference in mean time based on route.





H1: At least two routes have different population mean times.  





Froute = 5.00; P value = 0.008; reject H0.



(c)
( = 0.01





H0: No difference in mean time based on departure time.





H1: At least two departure times have different population mean times.





Fdeparture = 0.23; P value = 0.796; do not reject H0.

CHAPTER 11

FORM B
1.

Chi-square goodness of fit; ( = 0.05



H0: The distribution of fish fits the initial stocking distribution.



H1: The distribution of fish after 6 years does not fit the initial stocking distribution.




[image: image167.wmf]2

c

= 19.0; d.f. = 4; P value = 0.000786



Reject H0. At the 5% level of significance, there is enough evidence to conclude that the fish distribution has changed.

2.

Chi-square test of independence; ( = 0.01



H0: The choice of college major is independent of grade average.



H1: The choice of college major is not independent of college average.




[image: image168.wmf]2

c

= 2.64; d.f. = 4; P value = 0.6198



Do not reject H0. At the 1% level of significance, there is not enough evidence to conclude that college major is not independent of grade average.

3.

F distribution
4.

(a)  5.77 ( ( ( 9.69



(b)  Chi-square test for (; ( = 0.01





H0: ( = 6  





H1: ( ( 6






[image: image169.wmf]2

c

= 30.24; d.f. = 21; P value = 0.0873





Do not reject H0. At the 1% level of significance, there is not enough evidence to conclude that the standard deviation is different from 6.

5.

F test for two variances, ( = 0.05 



H0:
[image: image170.wmf]22

12

;
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=

 H1: 
[image: image171.wmf]22
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 d.f.N = 8; d.f.D = 10; F = 1.31



P value = 0.6759



Do not reject H0. At the 5% level of significance, there is not sufficient evidence to conclude that the variances of the two inventories are different.

6.

One-way ANOVA; ( = 0.05



H0: (1 = (2 =(3 = (4.



H1: Not all means are equal.



F = 4.37; P value = 0.016 



Reject H0. At the 5% level of significance, there is evidence to say that the mean sodium content is different for at least two of the brands.
7.

One-way ANOVA; ( = 0.05



H0: All the means are equal.



H1: Not all the means are equal.

	
Source
	Sum of
Squares
	Degrees of
Freedom
	
MS
	
F
	
P Value
	Test
Decision

	Between groups
	513.56
	2
	256.78
	30.81
	0.001
	Reject 
[image: image172.wmf]0

H



	Within groups
	50.00
	6
	8.33
	
	
	

	Total
	563.56
	8
	
	
	
	




Reject H0. At the 5% level of significance, the mean depression rating seems to be different among the groups.
8.

(a)  Factor 1: shelf location with three levels: eye level, low, special display





Factor 2: advertisement with two levels: TV, newspaper coupons



(b)  There is interaction if sales volume for levels in factor 1 differ according to levels of factor 2.





H0: There is no interaction between the factors.





H1: There is some interaction.
9.

(a)
Two-way ANOVA, ( = 0.05





H0: No interaction between factors





H1: Some interaction between factors





Finteraction = 0.85; P value = 0.545





Do not reject H0. At the 5% level of significance, there is no evidence of interaction.



(b)
( = 0.05





H0: No difference in mean price based on airline.





H1: At least two airlines have different population mean prices.





Fairline = 0.66; P value = 0.585





Do not reject H0.



(c)
( = 0.05





H0: No difference in mean price based on destination.





H1: At least two destinations have different mean prices.





Fdestination = 17.05; P value = 0.000





Reject H0.
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FORM C

1.

A.  (c)



B.  (e)



C.  (d)



D.  (a)

2.

A.  (d)



B.  (c)



C.  (a)



D.  (b)

3.

A.  (e)



B.  (c)



C.  (d)

4.

A.  (a)



B.  (e)



C.  (b)

5.

A.  (e)



B.  (c)



C.  (b)




D.  (b)

6.

A.  (a)



B.  (e)



C.  (d)



D.  (b)

7.

A.  (c)



B.  (d)



C.  (d)



D.  (a)

8.

(c)

9.

A.  (c)



B.  (b)



C.  (a)



D.  (d)



E.  (e)

CHAPTER 12

FORM A

1.

Sign test, ( = 0.05



H0: Distributions are the same.



H1: Distribution after program is lower.



z = (1.39 for x = 4/13



P value = 0.0823



Do not reject H0. At the 5% level of significance, there is insufficient evidence to conclude that the distribution after the program is lower.

2.

Spearman correlation coefficient test, ( = 0.01
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Do not reject H0. At the 1% level of significance, the evidence is insufficient to conclude that there is a monotone relationship between the ranks of the two years.

3.

Rank-sum test, ( = 0.05
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P value = 0.0068
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At the 5% level of significance, the evidence is sufficient to conclude that the distributions are different.

4.

Sign test, ( = 0.05 



H0: Distributions are the same.



 H1: Distributions are different.



x = 7/12 corresponds to z = 0.58; P value = 0.5620



Fail to reject H0. At the 5% level of significance, there is insufficient evidence to claim that the distributions are the same.

5.

Runs test for randomness, ( = 0.05
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At the 5% level of significance, the evidence is insufficient to conclude that the sequence is not random.

6.

The sign test is used when we have paired data values coming from dependent samples. It can be used when assumptions about normal populations are not satisfied. 
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FORM B
1.

Sign test, ( = 0.05



H0: Distributions are the same.



 H1: Distribution for new is lower.



z = (1.15 for x = 4/12



P value = 0.1251



Do not reject H0. At the 5% level of significance, there is insufficient evidence to conclude that the distribution for new is lower.

2.

Spearman correlation coefficient test, ( = 0.05
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At the 5% level of significance, there is insufficient evidence to conclude that there is a monotone relationship between the ranks of the two exams.

3.

Rank sum test, ( = 0.05
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At the 5% level of significance, the evidence is sufficient to conclude that the distributions are different.

4.

Sign test, ( = 0.05



H0: Distributions are the same.



 H1: Distribution after workshop is higher.



x = 8/13 ≈ 0.62 corresponds to z = 0.83 



P value = 0.2033



Fail to reject H0. At the 5% level of significance, there is insufficient evidence to claim that the distribution after workshop is higher.

5.

Runs test for randomness, ( = 0.05
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 The symbols are not randomly mixed.
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 At the 5% level of significance, the evidence is insufficient to conclude that the sequence is not random.

6.

The rank-sum test is used when independent random samples are drawn from two populations and the difference between sample means is tested.  It can be used when assumptions about normal populations are not satisfied.
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