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Statistics for:

• Fun: you can use knowledge of 

Statistics in virtually any other field, from 

biology to law to literature

• Profit: training in Statistics can lead to 

higher paying careers in many fields



Definition: Statistics

• Statistics is the scientific application of 
mathematical principles to the collection, 
analysis, and presentation of numerical 
data. 

• Statisticians contribute to scientific enquiry by 
applying their mathematical and statistical 
knowledge to 
– the design of surveys and experiments

– the collection, processing, analysis of data

– the interpretation of the results.  



Data Collection

• Surveys: use probability sampling

• Experiments: use randomization of 

treatments to subjects

• Observational studies: other types of 

collected data



Surveys

• Is a large sample size enough?

• In 1936, Franklin Delano Roosevelt had been 
President for one term. The magazine, The 
Literary Digest, predicted that Alf Landon 
would beat FDR in that year's election by 57 
to 43 percent. The Digest mailed over 10 
million questionnaires to names drawn from 
lists of automobile and telephone owners, 
and over 2.3 million people responded - a 
huge sample. But Roosevelt won with 62% of 
the vote. The size of the Digest's error is 
staggering.

• How could they have been so far off?



Surveys

• The key to conducting a scientific survey is to 

use probability sampling

• Even data from large samples cannot 

substitute for taking a probability sample.  

The Literary Digest survey had 2.3 million 

respondents but was badly wrong.  On the 

other hand, scientific surveys commonly 

make accurate estimates for the entire 

country using only 1000-1500 respondents



A rectangle sampling activity       
Source: Key Curriculum, Activity Based Statistics



Rectangle sampling results
Histogram of Judgement Sample Means
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Histogram of Random Sample Means

random sample means
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Which are random 

samples?

• Send out an email survey to all the students, 
analyze the responses for the proportion 
voting for candidate x.

• Go to the food court, stop at tables where 
people do not look busy, ask them their 
opinion on a current issue.

• Go to the food court, pick every third table 
where people are not studying, ask them their 
opinion on a current issue.



Do all surveys require 

probability sampling?



Experiments

• Random assignment of treatments to 

subjects is the key

• There are many examples of studies 

that did not use randomization that gave 

unreliable results



The Portacaval Shunt
• In patients with cirrhosis of the liver, this 

operation was thought to be helpful

• Source: Freedman et al, Statistics, 1991

Design Marked 

enthusiasm

Moderate 

enthusiasm

None

No controls 24 7 1

Control, no 

randomization

10 3 2

Randomized controlled 0 1 3



Can all research studies use 

randomization?

• Does cigarette smoking cause lung 

cancer in humans?



Two discussion topics

• Failure rate in Xbox 360 consoles

• Results from a civics study of high 

school students



How often do Xbox 360’s 

fail?

• February 2008: 16%  SquareTrade review of 
1000 consoles

• August 2009: 54.2% Game Informer survey of 
~5000 readers

• September 2009: 23.7% SquareTrade review 
of 2500 consoles



A survey of high school students
What is the supreme law of the land? What do we call the first 10 amendments 

to the Constitution?

What are the two parts of the U.S. 

Congress?

How many justices are on the Supreme 

Court?

Who wrote the Declaration of 

Independence?

What ocean is on the east coast of the 

U.S.?

What are the two major political parties 

in the U.S.?

We elect a U.S. senator for how many 

years?

Who was the first President of the U.S.? Who is in charge of the executive 

branch?



Answers and % correct 

responses
The Constitution    (28) The Bill of Rights  (26)

The Senate and the House   (27) Nine   (10)

Thomas Jefferson   (14) Atlantic   (61)

Democratic Party and Republican 

Party   (43)

Six   (11)

George Washington (23) The President   (29)



Overall number of correct 

answers

Correct Frequency 5 80

0 46 6 22

1 158 7 6

2 246 8 0

3 265 9 0

4 177 10 0


