1 – Uni-Variate Data Analysis
Mark Twain – “If you don’t read the newspaper you are uninformed, if you do read the
newspaper you are misinformed”. http://en.wikiquote.org/wiki/Talk:Mark_Twain, 12/27/11
Problem set 1-1
1. How can Oscar Mayer claim that the turkey is 98% fat free when almost 20%

of the calories come from fat?

Source: CalorieCount, 98% Fat Free Turkey, http://caloriecount.about.com/caloriesoscar-mayer-deli-fresh-turkey-i133863, 5/31/09
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2. The article, “El Nino Seen As Trigger For Violence In The Tropics”, reports
that from 1950 to 2004 civil conflict was more likely to occur in tropical
countries during El Niño years. (El Niño, the opposite of La Niña, results in
most tropical countries experiencing hotter, drier weather). There was a 3%
chance of conflict during La Niña and that rose to 6% during El Niño.
This change can be exaggerated or diminished depending on the way you
compare 3% and 6%. Use subtraction, division, and percent change to
create three comparative statistics.
Source: NPR, El Nino Seen As Trigger For Violence In The Tropics,
http://www.npr.org/2011/08/24/139914440/el-nino-seen-as-trigger-for-violence-in-the-tropics,
8/24/11

For 3-6, refer to the table at the bottom of the page.
3. How many crimes were perpetrated in the US in 1995?
4. What percentage of the total crimes were violent crimes?
5. What percentage of the Property Crime in Metropolitan Areas was Motor
Vehicle Theft?
6. Write a complete sentence that fully describes what the number 234, found in
the Violent Crime row, means. Write the sentence in the style of a newspaper
article.
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For 7-8, refer to the table at the bottom of the page.
7. How many families received child support that had incomes of $15,000 and over?
8. Consider the unemployment compensation of white families.
a. What percentage of white families receiving specified sources of income
received unemployment compensation?
b. What percentage of families who received unemployment compensation
were white?
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For 9-10, refer to the table at the bottom of the page.
9. How many pounds of Waste were generated in the US in 1995?
10. In 1995, were “Other Nonferrous Metals” a problem as far as recovery is
concerned? For a. and b. below, write as if the sentences will appear in a
newspaper article.
a. Write a sentence that convinces that Other Nonferrous Metals are
recovered the most of all materials.
b. Write a sentence that convinces that Other Nonferrous Metals are
recovered the least of all materials.

11. Make sure that Fathom is installed on your laptop.
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Problem set 1-2
Mark Twain – "Get your facts first, and then you can distort them as much as you please”.
http://www.quotationspage.com/quote/286.html, 12/27/11

1. A family got together for Thanksgiving and the ages of everyone present are
given in the stemplot below.
a. How many people came for Thanksgiving?
b. What is the maximum and what does it mean with in the context of this
data set?
c. What does 6|9 represent?
d. What does 5 7 (found in the middle of the stemplot) represent?
e. Which age occurs most frequently?
f. Describe the shape of the distribution and what information does this
provide within the context.
0
1
2
3
4
5
6
7

013359
1444
7899
57
2355

Legend
3|5 = 35

9
1

2. Consider the ages of Deerfield Academy students. Would a stem and leaf
diagram be appropriate for this data set? Explain.
3.  A company with 278 employees was concerned that there was a problem
with their employees showing up late to work so management recorded how
many minutes each person was late. If they showed up early or on time no
information was collected for that employee. Open the Fathom file called
“Late to Work” to see the data.
a. Create a dotplot (you do not need to copy the dot plot to your notebook).
b. Six people were late the same number of minutes. How many minutes
late were these six people?
c. Let’s say that the next day the lateness data is the same with one
exception, the person who was the latest (180 minutes late) arrived at
work on time. What would the graph look under these circumstances?
d. Using what you learned in (c), under what circumstances is a dotplot an
inappropriate graph?
4.  Two schools reported the Math SAT- I scores of their seniors. Open the
Fathom file called “SAT Scores” to see the data.
a. How many seniors were in each school?
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b. Create a dotplot for each school (you do not need to copy the dot plot to
your notebook). What was the range of SAT scores for each school?
c. Describe the shape of the distribution for each school.
d. Which school’s seniors did better on the SAT? Support your answer.
e. You explained why one school did better on the SATs in (c). Now
suppose you were the headmaster of the other school. Write a few
sentences trying to convince someone that your SAT scores are better
than the school you chose in (c).
Important technical note: You should note that a number of problems have a
computer icon () in front of the problem. For all  problems you are expected
to solve the problem with a computer and save a file you can access in class that
represents the solution. You should also transcribe your results to your
notebook.
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Problem set 1-3
1.  You got an 82 on your first math test. The scores of the class (including
yours) are 82, 91, 87, 100, 28, 72, 83, 77, 88, 84, 86, 84. This data set is
called “Math Test Scores”.
a. Write a sentence or two that convinces your parents that you did really
well on this test.
b. Now write as if you are your parents and convince your son/daughter that
they didn’t do so well after all.
2. In problem (1), assign each score to the variable s with the index i, that is
s1=82, s2=91, …, s12=84.
a. Write an expression for the sum of the scores using sigma notation.
b. Write an expression for the mean of the scores using sigma notation.
3. Make up a data set of five data values in which mode is negative and x is
positive.
4. Make up a data set of five data values in which x is negative and the mode is
positive.
5.  In the 1996-97 basketball season, Michael Jordan earned $30,140,000.
The rest of the team’s salaries can be seen by opening the Fathom file called
“Chicago Bulls”.
a. What is the mean salary of the team?
b. What is the median salary of the team?
c. If you read a newspaper story about the Chicago Bulls in 1996-97 that
used the mean as a measure of center, what type of “spin” would the
writer be trying to use?
d. If you read a newspaper story about the Chicago Bulls in 1996-97 that
used the median as a measure of center, what type of “spin” would the
writer be trying to use?
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Problem set 1-4
1. The 5-number summary is usually listed as min, Q1, median, Q3, max. Each
one of the 5 has at least one synonym. List one for each.
2.  Open the “Mean Hospital Stay” data set in Fathom.
a. “Analyze the Data”.
b. Write a complete sentence describing what Q1 means within the context of
this problem.
c. What percentage of the states have a mean stay between Q1 and Q3?
d. Which measure of center, mean or median, seems more appropriate with
this data set and why?
e. Can you make any geographic generalizations about the states that have
comparatively long vs. short mean stays in hospitals.
3. Give an example of a data set where a box plot is not appropriate.
4. What shape of a box and whisker plot or dot plot will result in the median
being appreciably different from the mean, even when there are no outliers?
5.  Open the Fathom data set called “Airplanes”
a. Create a box and whisker plot of the attribute “costph”: cost of operating in
dollars per hour. Without doing any calculations, predict which will be
bigger, the mean or the median, just by looking at the graph. Write a
sentence which explains your reasoning.
b. “Analyze the data” for the attribute “costph”: cost of operating in dollars per
hour. Check to see if your conjecture in (a) was correct.
6.  Open the Fathom data set called “2010 Midsize car fuel economy”.
a. Create a box and whisker plot of fuel economy. Based on the box and
whisker plot alone, are there any outliers? If so, which car(s)?
b. Test for outliers using the 1.5 x IQR and verify algebraically your results in
part (a).
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Problem set 1-5
1. Standard deviation is a measure of ________________ (fill in the blank).
2. Which set of numbers has a higher standard deviation?
a.
Set 1
Set 2
8, 12, 9, 11, 7, 13
2, 18, 1, 19, 3, 17
b.

Set 1
108, 112, 109, 111, 107, 113

Set 2
2, 18, 1, 19, 3, 17

c.

Set 1
108, 112, 109, 111, 107, 113

Set 2
8, 12, 9, 11, 7, 13

3. Estimate the standard deviation of the following set of numbers.
a.
b.
c.
d.
e.

90
85
90
88
79

90
85
91
92
99

90
85
89
79
97

90
85
90
86
89

90
85
88
94
76

90
95
92
91
87

90
95
90
94
93

90
95
89
86
65

90
95
90
90
97

90
95
91
93
95

4. According to WebMD, “Your blood pressure consists of two numbers: systolic
and diastolic. Someone with a systolic pressure of 120 and a diastolic
pressure of 80 has a blood pressure of 120/80, or "120 over 80." The systolic
number shows how hard the blood pushes when the heart is pumping. The
diastolic number shows how hard the blood pushes between heartbeats,
when the heart is relaxed and filling with blood. High blood pressure
(hypertension) is 140/90 or higher”.
The World Health Organization collected blood pressure for samples of
various countries and some the data is in the table below.
Country
China
Italy
Switzerland
Yugoslavia

Systolic
Mean Std Dev
129
24
129
19
128
19
135
19

Diastolic
Mean
Std Dev
80
13
82
10
77
11
86
11

a. Of the countries listed, which has the biggest problem with hypertension?
b. Compare the systolic values for China and Italy.
c. Compare the systolic values for Switzerland and Yugoslavia.
Sources: WebMD, Hypertension, http://www.webmd.com/hypertension-high-bloodpressure/tc/high-blood-pressure-hypertension-overview, 12/23/12
World Health Organization, Blood Pressure by Country,
http://www.ktl.fi/publications/monica/bp/table8.htm, 12/23/12
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5. The Journal of the American Medical Association published an article in Sept.
of 2011 titled “Lesbian, gay, bisexual, and transgender-related content in
undergraduate medical education”. The study sampled US medical students
asking how many hour they spent on LGBT health. The mean was 7 hours
with a standard deviation of 6.5 hours.
a. Create a data set with 10 numbers that you think would have a mean of 7
hours and a standard deviation of 6.5 hours.
b. Now enter these numbers into Fathom and see if you were close. If not,
change the numbers until the mean is 7 and the standard deviation is 6.5.
American Medical Student Association, On Call,
http://www.amsa.org/AMSA/Homepage/TakeAction/AMSAOnCall/11-0914/Are_Med_Students_Receiving_Adequate_Education_on_LBGT_Issues.aspx, 12/23/11
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6. Below are images of Barracuda of various lengths. Estimate the mean and standard
deviation length of the fish. Zoom out so you can see the entire page.
Image source: Florida Fishing Info, Naples Fishing, http://www.floridafishinginfo.net/naples_florida_fishing.html, 11/20/11

Written by Nils Ahbel, Edited by Gloria Barrett © 2005, All rights reserved.

Problem set 1-6
Note: For this problem set assume that histograms include the left endpoint of
the interval and not the right. This is the default for most software.
1. The histogram below gives the percent of people living below the poverty
level for each state in the US. In 2008, 13.2% of people in the US were living
below the poverty level with Mississippi at 21.2% and New Hampshire at
7.6%.
a. In what interval of the histogram does Mississippi lie?
Give your answer in double inequality notation.
b. Write a sentence that gives meaning to the tallest bar of the histogram.
c. What percent of states have a poverty level ≥ 17%?
d. Estimate the standard deviation of percent that live below the poverty level
for all 50 states.
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2. The histogram below gives the percent of people who own a firearm for each
state in the US.
a. If in a state exactly 30% of the population owned a firearm, in what interval
would it lie? Give your answer in double inequality notation.
b. In what percent of states did at least 40% of their citizens own a firearm?
c. Estimate the standard deviation of the percent who own a firearm by state
for all 50 states.
d. Wyoming, Alaska, Montana, South Dakota, West Virginia, Arkansas,
Idaho, and Mississippi are the eight states that have firearm ownership
abo e 55%. If these states all had a reduction in firearm ownership and
other states stayed the same, what would happen to the standard
deviation and why?
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3.  Open the Fathom file called “US Health Ins. Coverage”.
a. “Analyze the Data” for the variable “Percent not Covered”.
b. Create a histogram for the variable “Percent not Covered”. What is the
appropriate minimum and maximum bin width (there is no exact answer to
this question)?
c. If your intention is to point out that Texas and Arizona have a problem with
a high percentage of people not covered by health insurance, would you
use the minimum or maximum bin width? Why?
4.  Open the Fathom file called “Football Runs”.
a. “Analyze the Data”.
b. If you were NMH and trying to downplay how well Dan Schribman did,
what measure of center would you use and why?
c. What is an example of a cell width that does not make sense for these
data?
d. What seems to be the optimal cell width for these data?
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Problem set 1-7
1. Under what circumstances is it helpful to know the z-score?
2. The mean and standard deviation weight for a 6 month old boy are 18.5
pounds and 2.4 pounds respectively. If a 6 month old boy weighs 11.9
pounds, what is his z-score? Source: Child-Specific Exposure Factors Handbook, Infant weights,
oaspub.epa.gov/eims/eimscomm.getfile?p_download_id=36528, 12/27/11.

3. The mean and standard deviation weight for a 6 month old girl are 17.0
pounds and 1.8 pounds respectively. If a 6 month old girl has a z-score of
0.3, how much does she weigh?
4. A 2009 study published in the Journal for Human Factors and Ergonometric
Society measured the reaction time for drivers who were not texting
compared to those who were texting. The results:
Driving Brake Onset Time in milliseconds
Mean (ms)
Std Dev (ms)
Not Texting
881
349
Texting
1,077
380
Source: SAGE, Text Messaging During Simulated Driving,
http://hfs.sagepub.com/content/51/5/762.full.pdf?keytype=ref&siteid=sphfs&ijkey=gRQOLrGlYnBfc, 12/27/11

a. Would a driver rather have a positive or negative z-score for brake onset
time? Explain.
b. If a driver who was not texting had a z-score of +1.0, what is the
corresponding break onset time?
c. If a driver who was texting had a z-score of +1.0, what is the
corresponding break onset time?
d. For a driver who was texting, what z-score would he/she need to have in
order to achieve the mean not texting brake onset time of 881 ms?
5.  Open the Fathom data set called “Motor Vehicles” and “Analyze the Data”.
6.  Refer to the data set for Motor Vehicles:
a. What is the z-score for Wyoming? What does that z-score mean?
b. What state got the lowest z-score? Write a complete sentence describing
what that z-score means in the context of motor vehicles?
c. What is true about all states that have negative z-scores?
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7.  You are taking Physics and you just took your 1st test. The scores of
everyone in the class are 81, 80, 80, 81, 81, 82, 80, 81, 82, 80, 80, 81. (The
data set is called “Physics Test 1”.)
a. Was this a fair test? Why or why not?
b. Your friend in the class is bummed because he got an 80. What would
you tell him?
8.  The scores on the 2nd test were 79, 79, 85, 79, 89, 87, 94, 97, 72, 74, 79,
79. You got a 79. Write a short paragraph on how you did. (The data set is
called “Physics Test 2”.)
9.  Three people got an 88% on a test, one in period 3, one in period 5, and
one in period 7. The scores of all the students in the three classes are shown
below. Did they all do the same relative to their classmates? Who did the
best? Who did the worst? Explain. (The data set is called “Test ScoresPeriods 3,5,7”.)
Period 3: 90, 77, 77, 83, 79, 77, 92, 84, 83, 83, 88
Period 5: 88, 62, 75, 83, 78, 74, 96, 84, 83, 94, 96
Period 7: 82, 82, 82, 82, 82, 83, 83, 83, 83, 83, 88

Written by Nils Ahbel, Edited by Gloria Barrett © 2005, All rights reserved.

10. Fill in the following table with Yes, No, NA (Not Applicable), and comments as
appropriate.

tic
ris
te
ac
y
la
ar
sp
Ch
Di

Appropriate
for?

Shown on Display?
Individual
Data
Points

5-Number
Summary

Mean

Std.
Dev.

Large
Data
Sets

Small
Data
Sets

Important Characteristics:

Dot Plot

Stem Plot

Bar Graph

Frequency
Histogram
Relative
Frequency
Histogram
Box Plot

Circle
Graph

11. Which display(s) would not be appropriate for the set of heights of all students
at Deerfield Academy? Explain why. Which display(s) would be appropriate?
12. Which display(s) would not be appropriate for the set of ages of students in
this class? Explain why. Which display(s) would be appropriate?
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Problem set 1-8
Hydraulic Fracturing
We will have an on-line discussion about whether Hydraulic Fracturing, aka
Fracting, is a good idea or not. You will be graded on how convincing you are,
not your opinion. We will have a practice round, that will not be graded, in which
you will learn how to communicate in an on-line discussion and practice writing
and getting critiqued
There will be two graded rounds. For each round students will be split up into
two groups, one pro fracing and the other anti fracing. If you are pro fracing for
the first round, you will be anti fracing for the second round and vice versa. In
each round you will make a one paragraph post during class and reply to another
student (you will be assigned who you reply to) for homework.
Project guidelines – read carefully!
You are to do this assignment by yourself, without getting help from anyone else.
1. Base your writing on scientific, statistical evidence, not just notions or
opinions.
2. Give a complete citation for your source and attribute (connecting
writing/ideas that are not yours to the citations) including a URL. Use
http://www.noodletools.com/noodlebib/citeone_s.php?style=MLA
3. Be convincing. After reading your post, the reader should be convinced that
you are right. After reading your reply, the reader should be convinced that
the writer of the post is wrong and you are right.
4. Be succinct and concise. Each post and reply should be about one paragraph
with one or two major points.
5. No graphics, just text. This assignment is about writing.
6. Do not write in first person. No attachments; everything in the body of the
post/reply.
Below is an example of a post and reply discussing global warming that will give
you an idea of what is expected.

In their comprehensive study Report of the Nongovernmental International Panel
on Climate
Change (1), Dr. Craig D. Idso (Chairman of the board of the Center for the Study
of Carbon
Dioxide and Global Change), Dr. Robert Carter (Chief science advisor for the
International Climate Science Coalition), and Dr. S. Fred Singer (President of the
Science & Environmental
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Policy Project) explain clearly why humans have not contributed to so-called
“global warming”.
Global warming alarmists point out that CO2 concentrations are highly correlated
in the past few decades, but of course “correlation does not imply causation”.
The report shows that from 400 AD to 800 AD the average temperature of the
earth rose 0.4 degrees C and that increase was not associated with increased
concentrations of CO2. From 1200 AD to 1600 AD the average temperature of
the earth fell by 0.6 degrees. These swings in global temperature are part of
Earth’s natural cycle of small temperature swings and have nothing to do with
(1) Source: Report of the Nongovernmental International Panel on Climate Change. Climate Realists, n.d.
Web. 12 Jan. 2013. <http://www.nipccreport.org/reports/2011/pdf/01ClimateModels.pdf>.

This post acknowledges that Global Warming is in fact taking place
and then ignores the fact that increased concentrations of CO 2 will
make the situation worse. The leading international body for the
assessment of climate change, the Intergovernmental Panel on
Climate Change (IPCC) which has 195 member nations reports that
CO2 represents over 70% of the Green House Gasses produced my
humans. In their definitive report the IPCC stated that atmospheric
concentrations of CO2 exceed by far the natural range and CO2 is the
most important Green House Gas. Humans annual emissions of CO2
grew by about 80% between 1970 and 2004. They conclude that “the
observed increase in global average temperatures since the mid-20th
century is very likely due to the observed increase in anthropogenic
GHG concentrations”.
(1) Source: Climate Change: Synthesis Report. Intergovernmental Panel on Climate Change,
n.d. Web. 12 Jan. 2013.
<http://www.ipcc.ch/publications_and_data/ar4/syr/en/spms2.html>.
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Problem set 1-9
 “Who wrote the Federalist papers?” This is a statistics lab about The
Federalist Papers, which were written between 1787 and 1788 to persuade the
citizens of the State of New York to ratify the Constitution.
The idea for this lesson comes from FST 2nd edition, UCSMP, Usiskin et all, Scott
Foresman, Chapter 1.
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