
Random Sampling
Who to ask?









Franklin D. 
Roosevelt

Alf
Landon

1936



1936 Literary Digest poll 
• largest and most 

expensive poll
• a sample size of 2.4 

million people



• Landon would get 57% of the vote against Roosevelt's 43%
• Asked 1 out of 4 Americans.



Actual results 
were 62% for 
Roosevelt 
against 38%
for Landon





Based on every telephone directory in 
the United States, lists of magazine 
subscribers, rosters of clubs and 
associations, a mailing list of about 10 
million names was created.
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Based on every telephone directory in 
the United States, lists of magazine 
subscribers, rosters of clubs and 
associations, a mailing list of about 10 
million names was created.

Not Random 
Sampling!

Non-response Bias

Only 2.4 million of 10 million returned their ballots.

Sampling Errors are not fixed by a 
large sample size.



Simple Random 
Sample.

• Use Excel to generate 
a series of random 
numbers. 

• Poll those people.
• Benefit: members are 

likely to represent 
population well

• Problem: you need a 
list of all the people.





Systematic 
Sample

• Choose a random start 
point and then gather 
every X people after.

• Poll those people.
• Benefit: easier than 

simple random in a 
real world situation

• Problem: population 
may have groups, 
need large sample.



Stratified 
Sample

• Choose randomly 
from naturally 
occurring groups.

• Poll those people.
• Benefit: easier than 

simple random in a 
real world situation

• Problem: groups might 
not be representative



• Quota sampling introduced by George Gallup to successfully to 
predict the winner of the 1936, 1940 and 1944 elections. 

• Quota sampling forces the sample to fit a certain national profile by 
using quotas: The sample should have so many women, so many 
men, so many under 40, so many over 40... 
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• Quota sampling forces the sample to fit a certain national profile by 
using quotas: The sample should have so many women, so many 
men, so many under 40, so many over 40... 

1948 Presidential Election:

• Gallup’s predicted breakdown of the vote was 50% for Dewey, 44% for Truman, and 

6% for third-party candidates Strom Thurmond and Henry Wallace. 

• The actual results of the election turned out to be almost exactly reversed: 50% for 

Truman, 45% for Dewey, and 5% for third-party candidates.

Ain’t the way I 
heard it

Chicago Tribune



Convenience 
Sample

• Choose people near to 
you.

• Poll those people.
• Benefit: really easy to 

implement.
• Problem: no accuracy 

what-so-over.



Actual results 
were 62% for 
Roosevelt 
against 38%
for Landon

Remember the 
problems here! 

Convenience 
samples are even 

worse.



Voluntary 
Response 
Sample

• Ask who would like to 
participate

• Poll them
• Benefit: really easy to 

implement.
• Problem: no accuracy 

what-so-over.

Me!

Me!
Me!

Me!

Me!
Me!





a)How much 
Replication?

•How many people were in 
the study?

•To be sufficient, there 
should be thousands.



a) Sampling 
Technique?

Random Sampling
• Subjects are selected from a group/list/phone book 

using random numbers from a computer or drawing 
from a hat.

Convenience Sampling
• No list/group/phone book.
• Went to a location close by and asked whoever was 

there.
Voluntary Sampling
• Posted it in a public medium (internet, social media)
• Whoever wants to can respond.



a)Identify 
the 
Problem 
Unit

• Who you want your results to apply to
• Very general, no specifics
• Often: “A person”

a)Identify 
the Plan 
Unit

• Who you actually tested
• Specific: include who, when, where if possible.
• Eg. A university student in the subject pool at the 

University of Iowa in 2017 (Problem Unit – A person)
• Eg. A lab rat in University of Iowa in 2017 (Problem 

Unit – A person… hmm, that’s some diversity bias for 
you)



a)What are 
the 
Diversity 
Limitations?

• First think of the subjects in your 
research pool. Then, think who wasn’t 
included in that group.

• Generally, studies are conducted from 
university research pools. 

• The lens of “Power” is helpful here. 
Groups in power conduct studies on 
other people in their group. For 
example, medical studies often are 
done on university aged white men.



Law of Large Numbers
A.1.4 determine, through investigation using class generated data and 

technology-based simulation models (e.g., using a random-number generator 
on a spreadsheet or on a graphing calculator; using dynamic statistical 
software to simulate repeated trials in an experiment), the tendency of 

experimental probability to approach theoretical probability as the number of 
trials in an experiment increases (e.g., “If I simulate tossing two coins 1000 

times using technology, the experimental probability that I calculate for getting 
two tails on the two tosses is likely to be closer to the theoretical probability of 

than if I simulate tossing the coins only 10 times”) 



Two ways of getting probability:

1. Run an experiment

Flip a coin

2. Calculate it

Draw the 
tree



If you run an experiment a really, 
really, really, large number of times,
then your experimental probability 

will approach your calculated 
(theoretical) probability.







A Gambler is making a bet 
at a roulette table. 

They are betting on RED 
or BLACK. 

The last few rounds:

RED
RED

BLACK
BLACK

RED
RED
RED

They say: I’m going to bet 
on BLACK because that’s 

got to come up soon.



Small samples often yield more 
extreme results that large ones.

Large ones will 
be close to the 
theoretical 
probability.

Small ones 
might be far off 
the theoretical 
probability.



Normally, Toronto 
has a murder every 

two weeks. 
Last week there 

were three 
murders. 

It’s time to 
increase the 
police force!!



In determining the 
accuracy of a 

statistic, the sample 
size is EXTREMEMLY 

important.

A common 
mathematical error 

is that people ignore 
the sample size.
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