
MAT 312 Assignment #3 
Due: Tuesday, February 11th, 2014 

 
1) The bar graphs show responses to the question, “What 

electronic devices do you own?” for four groups of people, 
Groups A through D.  
a) One of the bar graphs represents responses from adults, 

ages 18 to 24 years old, and another bar graph represents 
responses for adults, ages 50 to 64 years old. Which bar 
graph do you suspect is associated with each of those age 
groups? Explain your selection. (4 pts: 1 pt for selection, 
3 pts for explanation) 
 
It seems most likely that Group A 
represents the 18-to-24 year-olds and 
Group B represents the 50-to-64 year-olds. 
 
This is largely due to the high percentage 
of device ownership across devices, as 
most vividly illustrated in the Group A 
data. Likewise, although more than half the 
Group B responders have a cell phone, this 
group has lowest percentages among all devices. There is also a higher percentage of desktop device 
owners in B, unlikely to be true in the 18-to-24 age group. 
 

b) Roberta suggested that these data might be better visualized using circle graphs (pie charts). Explain why Roberta’s suggestion is not 
appropriate. (2 pts) 
 
Because the ownership data overlap—one person could respond by listing multiple items—the 
percentages add up to more than 100%. A circle graph typically shows non-overlapping categorical 
data responses that sum to 100%. 

  



 
 

2) The circle graphs show the number of text messages sent each day by 
two groups of people.  
a) One group represents adults 25 years of age and older and one 

group represents teens who are 12 to 17 years old. Which circle 
graph do you suspect is associated with each of those age groups? 
Explain your selection. (4 pts: 1 pt for selection, 3 pts for 
explanation) 
 
It seems most likely that Group B represents the 12-to-17 year-olds and Group A represents those 25 
years old and older. 
 
This is largely due to the higher percentage in Group B that send more than 50 text messages daily. 
Almost 50% of this group sends more than 50 text messages daily, compared to about 15% of those 
in Group A that do so. 

 
b) Lonnie tried to represent these same data using relative frequency histograms. Explain why Lonnie will face difficulties in 

successfully completing this task. (2 pts) 
 

The difficulty likely will be in attempting to create the bars in a relative frequency histogram. 
Typically, the bars have the same interval width, both in physical size and in the data intervals the bars 
represent. For these text-message data, the categories are not equal-length intervals (0, 1 to 10, 11 to 20, 
then 21 to 51, 51 to 100, and more than 100). 

  



 
 

3) The Dash Shoe Company claims that its new Bolt 757 shoes will 
improve the running speed of anyone wearing the shoes. An 
experiment was conducted with 40 people each running 50 meters 
twice, once while wearing the Bolt 757 shoes and once not wearing 
the Bolt 757 shoes. Here are the 50-meter running times, ordered 
from least to greatest, rounded to the nearest tenth of a second. 

a) State at least two specific questions you would ask the 
experiment designers such that their responses would help 
you to better understand the experiment and interpret its 
results. (4 pts: 2 pts for each question, assessed for appropriateness, clarity, and specificity) 

 
Here are some examples of questions we might ask. 
• How did you select the 40 people? Did any or all of them have prior experiences—good or bad—

with Dash Shoes and with the Bolt 757 variety? Were any of the 40 people experienced sprinters? 
• In what order did the runners run? That is, did they all run first wearing Bolts and then not wearing 

Bolts, or the reverse of that, or was the order selected randomly per person? 
• Can we see the specific Bolt/not-Bolt data pairs for each person? 
• What sort of timing device was used? Did you establish in advance the accuracy of the timing 

device? 
• How much time elapsed between each person’s sprints? Were runners allowed to rest? 

 
 
 

b) Describe two different visual displays or visual summaries you could use to help compare the two data sets. Include a brief rationale 
for each of your choices. Select and create one of these visualizations. (7 pts: 2 pts for descriptions, 2 pts for rationale, 3 pts for 
visualization you create) 
 

We could use a back-to-back stem-and-leaf plot, we could use two box-and-whiskers plots that share the same 
numerical scale, or we could use some version of a stacked dot plot, again sharing the same scale. In each of 
these cases, we’ll get a picture of each distribution and, because those visual representations share a common 
scale (or, the same stems, in the stem-plot case), we can compare characteristics of the two distributions. Using 
histograms for comparison is a bit more involved, for we can create two histograms stacked on the same scale 
or we can use different colors for the bars and put the two histograms together. It’s not as easy to make 
comparisons with the histograms, but could be used. 
 
   

 
 

 
 

c) Based on the data and the visual representation you created, write a brief concise paragraph to support or refute Dash Shoe 
Company’s claim about the Bolt shoes. Include specific and appropriate justification with your response. (4 pts) 

 
Based on the data and the visual representations, it seems that the Dash claim is not accurate. The visual 
representations show that the maximum time is slightly greater when wearing Bolt shoes (13.0 sec compared to 
12.7 sec) and that the median time is significantly greater when wearing Bolt shoes (11.45 sec compared to 10.6 
sec). Q1 and Q3 are also greater when wearing Bolt shoes (Q1: 9.7 sec vs 10.15 sec; Q3: 11.85 sec vs 12.35 
sec). The shape of each distribution is fairly similar, although the lowspreads are different (1.6 sec for not-Bolt 
vs 2.4 sec for Bolt), indicating the faster 50% of times for the non-Bolt shoes occurred in a smaller range, with 
each starting at the fastest time of 9.0 sec. 
  



 
 

4) In 1970, 50 people randomly selected from Danton who had 
been married at least once were asked to state the age at which 
they first married. The same question was asked once more in 
2000, again sampling 50 people randomly selected from 
Danton who had been married at least once. The data are shown 
here.  
a) Create a dot plot (line plot) for each of the two data sets. (6 

pts; 3 pts each plot [accuracy, labels]) 
 

Here are dot plots for the 1970 sample (left plot) and the 2000 sample (right plot). For the 1970 ages, the mean 
is 23.04 years, the median is 21.5 years, and the mode is 30 years. For the 2000 ages, the mean is 23.7 years, the 
median is 24 years, and the mode years are 24 years and 25 years. 

  
b) Use the data and your plots to help determine and justify which one of the following three statements is true. Identify the one true 
statement and justify your choice. (3 pts: 1 pt correct statement, 2 pts justification) 

i) Overall, people in 1970 first got married at a younger age than did people in 2000. 
ii) Overall, people in 2000 first got married at a younger age than did people in 1970. 
iii) Overall, people in 1970 first got married at about the same age as did people in 2000. 
 

The most accurate statement here is (i), that people in 1970 first got married at a younger age than did people in 
2000. This is the best choice, as revealed in the dot-plot comparison. For 1970, the lowest 50% of the data span 
the ages 18 to 21 years old, but for the 2000 data, the lowest 50% of the ages range from 18 to 24 years old, a 
full 3-year longer span. The mean age is slightly younger in 1970, despite the fact that the modal age in 1970, 
30 years old, pulled that mean to the right. 
  



 
5) A severe drought affected several western states for 3 consecutive years. A Christmas tree farmer 

is concerned about the drought's effect on the height of her trees. Typically, in this farmer’s 
orchards, heights of trees are between 52 inches tall and 60 inches tall. To help determine whether 
the growth of her trees has slowed, the farmer used a simple random sample to collect the heights 
of 25 trees from each of her two orchards. 
a) Construct a histogram for each data set. Use the same intervals (class widths or bucket 

sizes) in each visualization. (6 pts: 3 pts each histogram [accuracy, labels]) 
 
 
 

 

 
 

b) Use the data and your histograms to help determine and justify which one of the following three statements is true. Identify the one 
true statement and justify your choice. (3 pts: 1 pt correct statement, 2 pts justification) 

i) Orchard A suffered more from the drought than Orchard B. 
ii) Orchard B suffered more from the drought than Orchard A 
iii) Each orchard suffered about the same from the drought conditions. 
 

The most accurate statement here is (ii), that Orchard B suffered more from the drought than Orchard A. This is 
the best choice, as revealed in the histogram comparison. Although the distributions’ shapes are similar, the 
range is less for Orchard B (28 inches compared to 32 inches), and the maximum and minimum heights are 
greater for Orchard A (min: 44 inches for A, 37 inches for B; max: 76 inches for A, 65 inches for B). The 
median height for Orchard B is 50 inches, compared to 58 inches for Orchard A. In general, we could say that 
the heights from Orchard A have been shifted down about 7 inches or 8 inches to get the heights from 
Orchard B. 
  



 
 

 
Assignment #3: 45 points 

Submission Requirements and Assessment Guidelines 
 
Please respond to each question as indicated. Use complete sentences and correct grammar. 
 
Write legibly or word process your responses, using one side only of each sheet of paper. 
 
You may consult your textbook and any other available resources. If you use resources beyond your textbook, please cite each resource 
used with each response. 
 
You may consult with classmates and work together. Each person must submit individual responses. Please include the name of each 
classmate you worked with. 
 
A numerical value will be assigned to each of your responses, using the point assignments shown with each question. Overall. your 
responses will be assessed based on: 

• Accuracy: Is your response correct? 
• Clarity: Is your response understandable? 
• Completeness: Does your response completely address the question/task? Is it specific to the question or task at hand? 


