
Ove.rview 

and Variables 

How can statistics be used to help decide the guilt or innocence of a nurse accused 
of murdering some of her patients? If chief executive officers tend to be taller than 
average, would this convince you that being tall provides advantages in the business 
world? Do some students do worse on standardized tests when they are first asked to 
indicate their race than when they are not, perhaps due to negative stereotypes of their 
academic ability? In this topic, you will begin your exploration of statistics and start 
gathering the building blocks and tools needed to address such questions. 

~·6~~~·~· ... ~ 
Statistics is the science of reasoning from data, so a natural place to begin your study is 
by examining what is meant by the term data. You will find that data vary, and variability 
abounds in evetyday life and in academic study. Indeed, the most fundamental principle in 
statistics is that of variability. If the world were perfectly predictable and showed no variability, 
you would not need to study statistics. Thus, you will learn about variables and consider their 
different classifications. You will also begin to experience the interesting research questions 
that you can investigate by collecting data and conducting statistical analyses. 

1. Kristen Gilbert, a nurse for a veteran's hospital, was charged with murdering some 
of her patients by administering fatal doses of a heart stimulant. Some of the 
evidence presented at her trial was statistical. Researchers combed through the 
records of all eight-hour shifts at the hospital in the previous eighteen months. 
What information do you think they recorded about each shift? 

2. Telephone companies constantly collect data on cell phone calls in an effort to 

detect anomalies that might indicate fraud (in other words, that someone other 
than the rightful owner has been using the phone). What information should you 
record about each cell phone call, in order to develop a profile for the cell phone 
owner so that you could then monitor calls for anomalies? 
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• • • In-Class Activities

Acti.vity l-1: Stu.dent Data 
1�1, l--5, 2-·7, 2-8, 3-7, 7-8 

You will encounter some fundamental ideas in statistics by first considering rhe word 
statistics itsel[ 

a. Write two complete and grammadcally correct sentences, explaining your primary
reason for raking this course and then describing what the term statistics means to you.

b. For each word in your response to part a, record the number ofletters in the word:

The numbers that you have recorded are data. Not all numbers are data, however. 
Data are numbers collected in a particular context. For example, the numbers 10, 3, 
and 7 do not constitute data in and of themselves. They are data, how ever, if they refer 
to the number of letters in the first three words of your res_ponse to part a. 

c. Did every word in your two sentences contain rhe same number ofletters?

Alrhough it might be obvious chat different words contain different numbers of 
letters, the fact that rhe same measurement (e.g., "number ofletters,,) �n produce 
different responses illustrates one of the most fundamental ideas in statistics: variability. 

d. Fot the data that you recorded in part b, the observational units are rhe words
chat you wrote. What is the variable?
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Activity l • l 5 

e. Now consider the students in your class as observational units. Classify each
of the following variables as categorical or quantitative. If it is categorical, also
indicate whether or not it is binary.

• How many hours you have slept in the past 24 hours

• Whether you have slept for at least 7 hours in the past 24 hours

• How many stares you have Visited

• Handedness (which hand you write with)

• Day of the week on which you were born

• Gender

• Average srudy time per week

• Score on the first exam in this course

We will continue ro focus your attention on observational units and variables in 
virtually all of the studies and data that you encounter throughout this book. Along rhe 
way, keep the following points in mind: 

• This distinction between categorical and quantitative variables is quite important
because determining which statistical tools to use for analyzing a given set of data
often depends on the type of variables involved.

• Notice how the variable of sleep time can be measured either quantitatively
(first bullet) or categorically (second bullet). This is true of many variables: The
classification of the variable often depends on how the quantity is measured more
than on any intrinsic property.

• A variable that takes on numerical values that are really just category labels, such
as a zip code, is categorical.
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Activity 1-4: Stu.dies from Blink
1-4, 5.14

The following studies are all described in the popular book Blink: The Power of Thinking 
Without Thinking, by Malcolm Gladwell (2005). For each study, identify the observational 
units and variables. AJso, classify each variable as quantitative or categorical. 

a. An economist suspects that chief executive officers (CEOs) of American companies
tend to be taller than the national average height of 69 inches, so she takes a random
sample of I 00 CEOs and records their heights.

Observational units:

Variable: Type: 

b. A psychologist shows a videotaped inter view of a married couple to a sample of
150 marriage counselors. Each counselor is asked to predict whether the couple
will still be married five years later. The psychologist wants to test whether
marriage counselors make the correct prediction more than half the time.

Observational units:

Variable: Type: 

c. A psychologist gives an SAT-like exam to 200 African-American college students.
Half of the st udents are randomly assigned to use a version of the exam that
asks them ro indicate their race, and the other half are randomly assigned to
use a version of the exam that does  not ask them to indicate their race. The
psychologist suspects that those students who are not asked to indicate their race
wil l score significantly higher on the exam than those who are asked to indicate
their race,

Observational units:

Variable I: Type: 

Variable 2: Type: 

d. An economist randomly assigns four actors to go to ten different car dealerships
each and negotiate the best price they can for a part icular model of car. The four
people are all the same age, dressed similarly, and tell the car salespeople that they
have the same occupation and neighborhood of residence. One of the actors is a
white male, one is a black male, one is a white female, and one is a black female.

The economist wants to test whether or not the average prices differ significantly 
among these four types of customers. 

Observational tmits: 

Variable l 

Variable 2: 

Variable 3: 

Type: 

lype: 

Type: 



Activity 1-6: A Nurse Accused 
1-6, l2{), 6 w, 25 13 

Statistical evidence played an important role in the murder trial of Kristen Gilbert, a 
nurse who was accused of murdering hospital patients by giving them fatal doses of a 
heart stimulant (Cobb and Gerlach, 2006). Hospital records for an eighteen-month 
period indicated that of the 257 eight-hour shifts that Gilbert worked, a patient died 
on 40 of those shifts (15.6%). Bur during the 1384 eight-hour shifts that Gilbert did 
not work, a patient died on only 34 of those shifts (2.5%). (You will learn how to 
analyze such data in Topics 6 and 21.) 

a. Identify the observational units in this study. Hint: The correct answer here is 
more subtle than most students expect. 

b. Identify the two variables mentioned in the preceding paragraph. Classify each as 
categorical (possibly binary) or quantitative. 

Variable 1: Type: 

Variable 2: Type: 

Solution 
a. The observational units are the eight-hour shifts. 
b. One variable is whether or not Gilbert worked on the shift. This variable is 

categorical and binary. The other variable is whether or not a patient died on the 
shift. This variable is also categorical and binary. 

Watch Out 
It's tempting to call the patients the observational units, bur that is not consistent 
with the data reported. The data indicate what happened on each shift, not what 
happened to each patient. The variables, therefore, need to refer to something that can 
be recorded about each shift, namely whether Gilbert worked that shift or not and 
whether a patient died on that shift or not. Notice that we are asking these variables as 
questions to be posed to each shift. Another way to spot the observational units is to 
focus on how many data values are in the study; in this case, there are 257 + 1384, or 
1641, shifts, not 1641 patients. 

Some common errors in reporting variables include 

• Providing a summary, such as "the total number of patient deaths" or "the 
percentage who died on Gilbert's shifts" 

• Giving an ambiguous answer, such as <'patient deaths" 
• Stating the research question rather than a variable, such as "Did patients die at a 

higher rate on Gilbert's shifts?" 
• Describing a subset of the observational units, such as "the patients who died on 

Gilbert's shifts" 
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