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Where is statistics used?  
• Program Evaluation: 

 
• Union Salaries: 

Consumer Price Index figures are used to calculate 
yearly raises for employees working under union 
contracts. 
 
• Government: 

According to the mayor of Los Angeles, the city lost 
at least $150 million in federal aid because the most 
recent census had allegedly missed 100,000 
residents. 
 
• Environmental Concerns: 

Data revealed the presence of an abnormally high 
incidence of a specific cancer in children living near 
a national laboratory.  Statistical analysis can be 
used to determine if this high incidence was by 
chance or if the activities of the laboratory may have 
played a role. 
 
• Medical Fields:   
Hives in pediatric patients tend to go away after 7-
10 days. 
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•  
What is statistics?   
 
The study of how to  

 Collect 
 Organize 
 Analyze and 
 Interpret 

numerical information 
from data. 

 
 
There are 
• graphical,  
• numerical,  
• symbolic and  
• verbal  

description of concepts and data. 
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Descriptive Statistics:  summarize and describe the 
data that has been collected 
 
Inferential Statistics:  go beyond the description of 
the data and make estimates, decisions, predictions 
or generalizations about a larger set of data 
 
Descriptive or Inferential? 
During 2000, members of Congress received a total 
of 80 million e-mail messages, more than double the 
number received during 1998. 
 
During Jan 2001, 80% of Continental Airlines flights 
arrived on time. 
 
ABC decides to cancel Commander in Chief after 
examining the viewing behavior of several thousand 
television households. 
 
In a survey of college bound high school seniors, 
33% said Òacademic reputationÓ was the most 
important characteristic in choosing a college. 
 
 
After surveying 2000 voters, pollsters predict the 
winner of an election before the polls close. 
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Some terminology 
 
An experimental unit is an object upon which we 
collect data.   
 
Population is a set of units that we are interested in 
studying. 
 
In studying a population we focus on one or more 
properties or characteristics of an individual 
experiment unit.  These are called variables. 
 
A sample is a subset of the population. 
 
A statistical inference is a generalization about the 
population based on the information contained in the 
sample. 
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Collecting Data 
  
How the sample is chosen 
 A random sample of size n is a subset of the 
population that is selected so that every sample of 
size n from the population has equal chance of being 
selected and every member of the population has 
equal chance of being included in a sample. 
  
Other sampling techniques: 
Stratified, convenience. 
 
How bias can be introduced  
through sampling:  randomly selected names out of 
a telephone directory to survey the general 
population. 
 
Through the wording (how the questions are asked). 
• Internet speech/privacy example 

 
Through interpretations (generalizing to an 
inappropriate population) 
Examples: 
• Survey of ages of customers of a video store 

between noon-2pm 
• 79% of those who watched BushÕs address about 

immigration approved of his message 
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Organizing Qualitative and Quantitative Data 
 
 
USA Snapshots: 
Bar graphs 
Pie Charts 
Stem and leaf displays 
Histograms 
 
Frequency distributions 
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 Numerical Descriptive Statistics 
 
Types of statistics:  

-  Measures of the ÒCenterÓ of the data 
 
  -  Variability 
 
 
Why? -  More succinct than graphical methods 
 
  -  Less subject to distortion 
 
  -  Form the basis for statistical inferences 
 
 

Measures of the ÒCenterÓfor 
 

Quantitative Data 
 

Mean (i.e. average) = 
 

( )1 2 3X X X X nn+ + + /  
 

Where: 
 
 xi = value of the ith observation 
 
 n = total number of observations in sample 
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Shorthand Notation: 
 
x x n= ! /  
 
x mean=  
 

=!  symbol for sum-up 
 
Example:  Distinct web sites visited by 1st 29 
individuals in HomeNet data 
 
4.2 2.7 
6.7 0.0 
4.5 4.2 
12.5 7.7 
77.4 0.5 
5.6 70.3 
11.3 6.5 
0.9 3.5 
0.5 5.3 
9.3 0.5 
0.0 12.4 
7.8 0.0 
86.9 0.0 
8.4 5.7 
0.1  
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Median:  The middle number when measurements are 
rank                                                                    
ordered in ascending (or descending) order 
Order Web site 

usage 
Order Web site 

usage 
1 0.0 14 4.5 
2 0.0 15 5.3 
3 0.0 16 5.6 
4 0.0 17 5.7 
5 0.1 18 6.5 
6 0.5 19 6.7 
7 0.5 20 7.7 
8 0.5 21 7.8 
9 0.9 22 8.4 
10 2.7 23 9.3 
11 3.5 24 11.3 
12 4.2 25 12.4 
13 4.2 26 12.5 
  27 70.3 
  28 77.4 
  29 86.9 
 
Why the big difference between mean and median? 
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Illustration of Outlier Effect 

 
 

Suppose the top three users had the mean utilization 
rate: 
 
12.6 sites  vs. 70.3, 77.4, & 86.9 

 
How would change affect the median? 
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Inferring the skew in a frequency distribution from 
the mean and median 
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Would you expect the data sets described 
below to possess frequency distributions that 
are symmetrical, skewed to the right, or 
skewed to the left?  Explain 
 

a. The salaries of all persons employed at a 
large university 

b. The grades on an easy test 
c. The grades on a difficult test 
d. The amounts of time students in your class 

plan to study this week 
e. The ages of automobiles on a used-car lot 
f. The amounts of time spent by students on a 

difficult examination (maximum time is 50 
minutes). 
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The salaries of superstar professional athletes receive 
much attention in the media.  The multi-million 
dollar long-term contract is now commonplace 
among the elite group.  Nevertheless, rarely does a 
season pass without negotiations between one or 
more of the playersÕ associations and team owners 
for additional salary and fringe benefits for all 
players in a particular sport. 
 

a. If a playersÕ association wanted to support its 
argument for higher ÒaverageÓ salaries, which 
measure of central tendency do you think it 
should use?  Why? 

b. To refute the argument, which measure of 
central tendency should the owners apply to the 
playersÕ salaries?  Why?


