


 
 
 
 
Chapter Two 
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Section 2.1 – 2.2 
 
2.1 Data in their original form are often too large and unmanageable. It is easier to make sense of 

grouped data than ungrouped data and easier to make decisions and draw conclusions using 

grouped data. 
 

2.3 a. & b. 

Category Frequency Relative Frequency Percentage 
A   8   8/30 = .267 26.7 
B   8   8/30 = .267 26.7 
C 14 14/30 = .467 46.7 

  
 c. 26.7 % of the elements in this sample belong to category B. 

 d. 26.7 + 46.7 = 73.4% of the elements in this sample belong to category A or C. 

 e.  

0

4

8

12

16

A B C

Fr
eq

ue
nc

y

Category

 
 

2.5 a. & b. 

Category Frequency Relative Frequency Percentage 
F 12 12/50 = .24 24 

  SO 12 12/50 = .24 24 
J 15 15/50 = .30 30 

  SE 11 11/50 = .22 22 
 
 c. 30 + 22 = 52% of the students are juniors or seniors. 
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2.7 a. & b. 

Category Frequency Relative Frequency Percentage 
H 10 10/20 = .50 50 
C   6   6/20 = .30 30 
O   4   4/20 = .20 20 

 
c. 50% of the dieticians gave Health as the major reason for people to lose weight. 

d.  

C
30.0%

H
50.0%

O
20.0%

 
 
 

2.9 Let the seven categories listed in the table be denoted by PF, B, CF, AR, MPB, H, and MCB 

respectively, and let O represent "Other". 
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PF
31.0%

B
16.0%

CF
12.0%

AR
8.0%

MPB
6.0%

H
5.0%

MCB
5.0%

O
17.0%

 
Section 2.3 – 2.4 

 
2.11 1. The number of classes to be used to group the given data. 

2. The width of each class. 

3. The lower limit of the first class.  

 
2.13 A data set that does not contain fractional values is usually grouped by using classes with limits. 

Example 2−4 is an example of the writing classes using limits method. A data set that contains 

fractional values is grouped by using the less than method. Example 2−5 is an example of the less 

than method. Single-valued classes are used to group a data set that contains only a few distinct 

(integer) values. Example 2−6 is an example of the single-valued classes method. 

 
2.15 a. & c. 

Class Boundaries Class Midpoint Relative Frequency Percentage 
17.5 to less than 30.5 24 .24 24 
30.5 to less than 43.5 37 .38 38 
43.5 to less than 56.5 50 .28 28 
56.5 to less than 69.5 63 .10 10 

 
 b. Yes, each class has a width of 13. 

 d. 24 + 38 = 62% of the employees are 43 years old or younger. 

 
2.17 a., b., & c. 

Class Limits Class Boundaries Class Width Class Midpoint 
    1 to   25       .5 to less than   25.5 25   13 
  26 to   50   25.5 to less than   50.5 25   38 
  51 to   75   50.5 to less than   75.5 25   63 
  76 to 100   75.5 to less than 100.5 25   88 
101 to 125 100.5 to less than 125.5 25 113 
126 to 150 125.5 to less than 150.5 25 138 
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2.19 a. & b. 

Number of Computer 
Monitors Manufactured 

Frequency Relative Frequency Percentage 

21 to 23 7 .233 23.3 
24 to 26 4 .133 13.3 
27 to 29 9 .300 30.0 
30 to 32 4 .133 13.3 
33 to 35 6 .200 20.0 

  
 c. 
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 d.  For 30% of the days, the number of computer monitors manufactured is in the interval 27 to  
  29. 

 
2.21 a. & b. 

Charitable Contributions  
(millions of dollars) 

Frequency Relative Frequency Percentage 

  75 to less than 125 10 .455 45.5 
125 to less than 175   5 .227 22.7 
175 to less than 225   0 .000   0.0 
225 to less than 275   4 .182 18.2 
275 to less than 325   1 .045   4.5 
325 to less than 375   2 .091   9.1 

 
2.23 a. & b.  The minimum colon and rectum cancer rate for men is 47.5, and the maximum rate is 

    71.3.  The following table groups these data into six classes of equal width (4) with a 

    starting point of 47.5. 

Colon & Rectum Cancer 
Rates (Males) 

Frequency Relative Frequency Percentage 

47.5 to less than 51.5 2 .091   9.1 
51.5 to less than 55.5 5 .227 22.7 
55.5 to less than 59.5 3 .136 13.6 
59.5 to less than 63.5 4 .182 18.2 
63.5 to less than 67.5 5 .227 22.7 
67.5 to less than 71.5 3 .136 13.6 
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2.25 a. & b.  The minimum lung and bronchus cancer rate for men is 40.3, and the maximum rate is  

    113.7.  The following table groups these data into six classes of equal width (13) with a 

    starting point of 40.0. 

Lung & Bronchus Cancer 
Rates (Males) 

Frequency Relative Frequency Percentage 

  40.0 to less than   53.0 1 .045   4.5 
  53.0 to less than   66.0 3 .136 13.6 
  66.0 to less than   79.0 5 .227 22.7 
  79.0 to less than   92.0 9 .409 40.9 
  92.0 to less than 105.0 1 .045   4.5 
105.0 to less than 118.0 3 .136 13.6 

 
c. 

0.0

0.1

0.2

0.3

0.4

0.5

40.0-53.0 53.0-66.0 66.0-79.0 79.0-92.0 92.0-105.0 105.0-118.0

R
el

at
iv

e 
Fr

eq
ue

nc
y

Lung & Bronchus Cancer Rates for Men
 

2.27 a. & b 

Points Scored Frequency Relative Frequency Percentage 
12.0 to less than 15.5 2 .125 12.5 
15.5 to less than 19.0 3 .188 18.8 
19.0 to less than 22.5 3 .188 18.8 
22.5 to less than 26.0 7 .438 43.8 
26.0 to less than 29.5 1 .063   6.3 

 
2.29 a. & b. 

Number of Errors in 
Credit Reports 

Frequency Relative Frequency Percentage 

0 7 .28 28 
1 7 .28 28 
2 5 .20 20 
3 3 .12 12 
4 2 .08   8 
5 1 .04   4 

 
 c. 5 + 3 + 2 + 1 = 11 credit reports have two or more errors. 
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 d. 
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2.31  
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The graph with the truncated frequency axis exaggerates the differences in the frequencies of the 

various time intervals. 

 
Section 2.5 

 
2.33 An ogive is drawn for a cumulative frequency distribution, a cumulative relative frequency 

distribution, or a cumulative percentage distribution. An ogive can be used to find the approximate 

cumulative frequency (cumulative relative frequency or cumulative percentage) for any class 

interval. 

 
2.35 a. & b. 

Age (years) Cumulative Frequency Cumulative Relative 
Frequency 

Cumulative Percentage 

18 to 30 12   .24   24 
18 to 43 31   .62   62 
18 to 56 45   .90   90 
18 to 69 50 1.00 100 

 
 c. 100 – 62 = 38% of the employees are 44 years of age or older. 
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 d. 
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 e. Approximately 52% of the employees are 40 years of age or younger as indicated on the ogive  
  in part d. 
 
2.37  

Number of 
Computer Monitors 

Cumulative Frequency Cumulative Relative 
Frequency 

Cumulative Percentage 

21 to 23   7   .233   23.3 
21 to 26 11   .367   36.7 
21 to 29 20   .667   66.7 
21 to 32 24   .800   80.0 
21 to 35 30 1.000 100.0 

 
2.39  

Colon & Rectum 
Cancer Rates (Males) 

Cumulative Frequency Cumulative Relative 
Frequency 

Cumulative 
Percentage 

47.5 to less than 51.5   2   .091     9.1 
47.5 to less than 55.5   7   .318   31.8 
47.5 to less than 59.5 10   .455   45.5 
47.5 to less than 63.5 14   .636   63.6 
47.5 to less than 67.5 19   .864   86.4 
47.5 to less than 71.5 22 1.000 100.0 

 
2.41  

Non-Hodgkin 
Lymphoma Cancer 

Rates (Females) 

Cumulative Frequency Cumulative Relative 
Frequency 

Cumulative 
Percentage 

13.0 to less than 14.5   3   .136   13.6 
13.0 to less than 16.0 12   .545   54.5 
13.0 to less than 17.5 19   .864   86.4 
13.0 to less than 19.0 22 1.000 100.0 
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2.43  
Points Scored Cumulative Frequency Cumulative Relative 

Frequency 
Cumulative 
Percentage 

12.0 to less than 15.5   2   .125   12.5 
12.0 to less than 19.0   5   .313   31.3 
12.0 to less than 22.5   8   .500   50.0 
12.0 to less than 26.0 15   .938   93.8 
12.0 to less than 29.5 16 1.000 100.0 
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 Approximately 6 of the teams scored 20 or fewer points per game. 
 
 
Section 2.6 
 
2.45 The advantage of a stem-and-leaf display over a frequency distribution is that by preparing a stem-

and-leaf display we do not lose information on individual observations. From a stem-and-leaf 

display we can obtain the original data.  However, we cannot obtain the original data from a 

frequency distribution table. Consider the stem-and-leaf display from Example 2−8:   

5 2 0 7       
6 5 9 1 8 4     
7 5 9 1 2 6 9 7 1 2 
8 0 7 1 6 3 4 7   
9 6 3 5 2 2 8    

  
 The data that were used to make this stem-and-leaf display are: 52, 50, 57, 65, 69, 61, 68, 64, 75, 

 79, 71, 72, 76, 79, 77, 71, 72, 80, 87, 81, 86, 83, 84, 87, 96, 93, 95, 92, 92, 98 

  
2.47 The data that were used to make this stem-and-leaf display are: 218, 245, 256, 329, 367, 383, 397, 

404, 427, 433, 471, 523, 537, 551, 563, 581, 592, 622, 636, 647, 655, 678, 689, 810, 841 
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2.49  

7 45 75     7 45 75   
8 48 00 57    8 00 48 57  
9 21 33 67 95   9 21 33 67 95 
10 24 09     10 09 24   
11 33 45     11 33 45   
12 75      12 75    

 
2.51  

4 5 8 1 6 4 2 8 8 6 3 7 4 7 9 
5 2 6 3 1 3 1 2 0 4 0 2    

 
4 1 2 3 4 4 5 6 6 7 7 8 8 8 9 
5 0 0 1 1 2 2 2 3 3 4 6    

 
2.53  

0 5 7         0 5 7     
1 0 1 7 5 9      1 0 1 5 7 9  
2 3 6 6 9 1 2     2 1 2 3 6 6 9 
3 3 9 2        3 2 3 9    
4 8 3         4 3 8     
5 0          5 0      
6 5          6 5      

 
2.55 a. 

2 58 68        
3 20 45 68       
4 30 38 57 60 70 90    
5 05 30 38 40 50 60 65 70 75 
6 10 17 20 35 38     
7 02 05 06 20 21 28 65 87  
8 45 90        

b. 
2 58 68        
3 20 45 68       
4 30 38 57 60 70 90    
5 05 30 38 40 50 60 65 70 75 
6 10 17 20 35 38     
7 02 05 06 20 21 28 65 87  
8 45 90        

 
 
Section 2.7 
 
2.57 A stacked dotplot is used to compare two or more data sets by creating a dotplot for each data set 

with numbers lines for all data sets on the same scale.  The data sets are placed on top of each 

other. 
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2.59  

  

55504540
Keyboards Assembled

 
2.61  

  

543210
Credit Report Errors

 
2.63  

  
  

1086420
Fast-food - Males

 The data for males is clustered in two groups with the first group having values from zero to five, 

and the second  having values from seven to 10. 

 

2.65  

    

302520151050
HBP

 
 The data set contains two clusters – the first from zero to one and the second from three to seven.  
 The  value 27 is an outlier for number of times hit by pitch. 
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Supplementary Exercises 
 
2.67 a. & b. 

Response Frequency Relative Frequency Percentage 
L 11 .275 27.5 
N 12 .300 30.0 
C   1 .025   2.5 
K 16 .400 40.0 

 
 c.  
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L
27.5%

N
30.0%C

2.5%

K
40.0%

 d. 27.5% of these respondents said “too liberal”. 
 
2.69 a. & b. 

Correct Names Frequency Relative Frequency Percentage 
0 1 .042   4.2 
1 3 .125 12.5 
2 4 .167 16.7 
3 6 .250 25.0 
4 4 .167 16.7 
5 6 .250 25.0 

 
 c. 4.2 + 12.5 = 16.7% of the students named fewer than two of the representatives correctly. 
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 d.  
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2.71 a. & b. 

Number of Orders Frequency Relative Frequency Percentage 
23 – 29 4 .133 13.3 
30 – 36 9 .300 30.0 
37 – 43 6 .200 20.0 
44 – 50 8 .267 26.7 
51 – 57 3 .100 10.0 

 c. For 20.0 + 26.7 + 10.0 = 56.7% of the hours in this sample, the number of orders was more 
than 36. 

 
2.73 a. & b. 

Car Repair Costs 
(dollars) 

Frequency Relative Frequency Percentage 

      1 – 1400 11 .367 36.7 
1401 – 2800 10 .333 33.3 
2801 – 4200  3 .100 10.0 
4201 – 5600  2 .067   6.7 
5601 – 7000  4 .133 13.3 

 
 c. 
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 d. The class boundaries of the fourth class are $4200.50 and $5600.50. The width of this class is  

   $1400. 

 
2.75  

Number of Orders Cumulative Frequency Cumulative 
Relative Frequency 

Cumulative Percentage 

23 – 29   4   .133   13.3 
23 – 36 13   .433   43.3 
23 – 43 19   .633   63.3 
23 – 50 27   .900   90.0 
23 – 57 30 1.000 100.0 

 
2.77  

Car Repair Costs 
(dollars) 

Cumulative Frequency Cumulative 
Relative Frequency 

Cumulative Percentage 

1 – 1400 11   .367   36.7 
1 – 2800 21   .700   70.0 
1 – 4200 24   .800   80.0 
1 – 5600 26   .867   86.7 
1 – 7000 30 1.000 100.0 

 
2.79  

2 8 4 7 7          
3 4 1 8 5 2 9 3 7 0 8 4 6 0 
4 4 1 7 6 1 9 5 6 7     
5 2 3 7 0          

 
2.81  
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 The truncated graph exaggerates the differences in average price per gallon for the ten year period. 
 
2.83  

  

6050403020
Number of Orders

 
 



18 Chapter Two 

2.85  

  

43210
Number of Visitors

 
2.87 The greater relative frequency of accidents in the older age group does not imply that they are 

more accident-prone than the younger group.  For instance, the older group may drive more miles 

during a week than the younger group.  

 
2.89 a. Answers will vary.           

b. i.  

9 9      
10 2 8 8    
11 0 4 5 5 6 9 
12 3 3 3 5 8 8 
13 2 3 8    
14 6 7 7 8   
15 5 9     
16 1 2 4 8   
17 4 4 5 9 9 9 
18 0 2 3 9   
19 3 3 5    
20 2 4     

 

ii. The display shows a bimodal distribution, due to the presence of both females and males in 

the sample. The males tend to be heavier, so their weights are concentrated in the larger 

values, while the females’ weights are found primarily in the smaller values. 
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2.91  

           

21020019018017016015014013012011010090

Weight

    

21020019018017016015014013012011010090

Weight - Males

       

21020019018017016015014013012011010090

Weight - Females

 The distribution of all weights is bimodal.  The distribution of weights for males is skewed to the 

 left while the distribution for females is skewed to the right.  You cannot distinguish between the 

 lightest males and heaviest females in the dotplot of all weights as the distributions overlap in the 

 area between 130 and 170 pounds. 

 

2.93 a. The top money winners on the men’s tour tend to make more money per tournament than those 

on 

  the women’s tour.  Earnings on the men’s tour begin at $2300, and more of the data points are 

toward the higher end of the scale.  Earnings on the women’s tour begin at $800, and more of 

the data points are toward the lower end of the scale.  

 b. Typical earnings per tournament played for the women’s tour would be around $2500; typical 

earnings per tournament played for the men’s tour would be around $3650.   

 c. The data do not appear to have similar spreads for the two tours.   Earnings on the men’s tour 

begin at $2300, the largest grouping is between $2300 and $4800, and go up to $9500.  

Earnings on the women’s tour begin at $800, the largest grouping is between $1100 and 

$2600, and only go up to $7500.  

d. On the women’s tour, the $7500 earnings level appears to be an outlier; on the men’s tour, 

both the $8700 and $9500 earnings levels appear to be outliers. 
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2.95 a. Answers may include 6.6 and 7.6 because those values have the largest clusters. The value of 

  8.6 is  in the center of the data. 

 b. There is one outlier in the data.  The value 13.8 is an outlier as it is in the tail of the distribution 

with a large gap preceding it.    

 c. The distribution is skewed right as the majority of the values are between 6.2 and 10.6 with 

more values further to the right than to the left. 

d.  We cannot conclude that Georgia had the highest obesity rate nor Vermont the lowest as these 

data represent the change in the obesity rates, not the actual rates. 

 

2.97 a. The ACC received more than 25% of the vote.  The section of the pie chart representing the 

  ACC is more than one-quarter of the whole pie. 

 b. Southeastern and Big East 

 c. a = Conference USA, b = Pac 10, c = Others, d = Southeastern, e = Big East, f = Big 12,  

   g = Big Ten, h = ACC. 

 
Self-Review Test 

 
1. An ungrouped data set contains information on each member of a sample or population individually. 

The first part of Example 2-1 in the text, listing the responses of each of the 30 employees, is an 

example of ungrouped data.  Data presented in the form of a frequency table are called grouped data. 

Table 2.4 in the solution of Example 2-1 is an example of grouped data. 

 
2. a.  5  b.  7  c.  17  d.  6.5  e.  13.5  f.  90  g.  .30 
 
3. A histogram that is identical on both sides of its central point is called a symmetric histogram. A 

histogram that is skewed to the right has a longer tail on the right side, and a histogram that is skewed to 

the left has a longer tail on the left side. The following three histograms present these three cases.  

Figure 2.8 in the text provides graphs of symmetric histograms, Figure 2.9a displays a histogram 

skewed to the right, and Figure 2.9b displays a histogram that is skewed to the left. 

 
4. a. & b. 

Category Frequency Relative Frequency Percentage 
B 8 .40 40 
F 4 .20 20 
M 7 .35 35 
S 1 .05   5 

 
c. 35% of the children live with their mothers only. 
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5. a. & b. 
 

Number of False Alarms Frequency Relative Frequency Percentage 
  1 –   3 5 .208 20.8 
  4 –   6 6 .250 25.0 
  7 –   9 6 .250 25.0 
10 – 12 4 .167 16.7 
13 – 15 3 .125 12.5 

 
 c. 20.8 + 25.0 + 25.0 = 70.8% of the weeks had 9 or fewer false alarms. 
 
 d.  
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6.  
Number of False Alarms Cumulative Frequency Cumulative Relative 

Frequency 
Cumulative Percentage 

1 –   3   5   .208   20.8 
1 –   6  11   .458   45.8 
1 –   9 17   .708   70.8 
1 – 12 21   .875   87.5 
1 – 15 24 1.000 100.0 
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7.  

0 4 6 7 8          
1 0 2 2 3 4 4 5 6 6 6 7 8 9 
2 0 1 2 2 5 9        
3 2             

 
8.  30 33 37 42 44 46 47 49 51 53 53 56 60 67 67 71 79 
 
9.  

   
15129630
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