Random Sampling

Who to ask?
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1936 Literary Digest poll

* largest and most
expensive poll

 asample size of 2.4
million people




The Literary Digest

NEW YORK OCTOBER 31, 1936

Tolzicd oj the d ay
LANDON. 1'293'669: ROOSEVELT. 912'897 returned and let the people of the Nation

daraw their conclusions as to our accuracy.

s So far, we have been right in every Poll.

Final Returns in The Digest's Poll of Ten Million Voters Wil we be right in the current Poll? That,
as Mrs. Roosevelt said concerning the Presi-

Wcl], the great battle of the ballots in the lican National Committee purchasvd Tue dcf3t§ rcck:cllou, 18I thcl l;lp Olf tfhc go;l\s.
Poll of ten million voters, scattered LitErary DiGest?” And all types and vari- | We new.cr make af".l\i CLRITNS )c e e ‘.‘"_
throughout the forty-eight States of the g‘;}ie& jllcllldi“!-!i ::"a\'(‘-'l.l.“j‘-!f‘“'-f P"_(‘fl'ﬂseq tion but we respectfully refer you to the
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 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
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Based on every telephone directory in
Not Random the United States, lists of magazine

Sampling! subscribers, rosters of clubs and
associations, a mailing list of about 10

million names was created.
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Non-response Bias

Only 2.4 million of 10 million returned their ballots.




Based on every telephone directory in
Not Random the United States, lists of magazine

Sampling! subscribers, rosters of clubs and
associations, a mailing list of about 10

million names was created.

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

e I S




This is the official form f
, and your ans

It is quick and e

Use a blue or black pen.
Start here

The Census must count every parson living in the United
States on April 1, 2010,

Before you answer Queslion 1, count the people living in

» Count all people, including bables, whe live and sleep here
most of the time.

The Census Bureau also conducts counts in institutions

and cther places, so:

« Do not count anyone living away either at college or in the
Armed Forces.

+ Do not count anyone in a nursing heme, jail, prison,
detention facility, ete., on April 1, 2010,

» Leave these people off your form, even if they will retumn to
five here after they leave college, the nursing home, the
military, jail, ete. Otherwise, they may be counted twice.

The Census must also include people without a permanent
place to stay, so:

« Il zomecne who has no pamanent place to stay Is staying
here on April 1, 2010, count that person. Otherwise, he or
she may be missed in the census.

1. How many people were living or staying in Inls house,
apartment, or mobile home on April 1,

Number of people =

2. Were there any additional people staying here
April 1, 2010 that you did not include in Question 17
Mark ¥ all that apply.
Children, such as newbom babies or foster childran
FRelatives, such as adult children, cousins, or in-laws
s such as e or [ve-in baby sitlers
Paople staying here temporarily
Mo additional paople
3. Is this house, apartment, or mobile home —
Mark X ONE box.
©Ownad by you or someona in this housahold with a
mortgage of lean? Include home equily loans,
©Ownad by you or someone in this household free and
clear (without & morgage o koan)¥
Rented?
Occupied without payment of rent?
4. What is your telephane number? We may call if we
don't undersiand an answer.
Area Code + Number

OMB Mo, 0507-0819-C: Approval Expines 12312011,

[ 5om D81 o00m m

USCENSUSBUREALU

this house, apartment, or mobile home using our guidelines.

5. Please provide information for each person living here. Start with a
person living here who owns or renis this house, apartment, or mobile
home. If the owner or renter lives somewhere else, start with any adult
living here. This will be Person 1.

What is Person 1's nama? Frinf name befow.

Last Mame
First Name Ml
6. What is Person 1's sex? Mark ¥ ONE box.
Malg Female

7. What Is Person 1's age and what is Person 1's date of birth?
Please repor! babies as age 0 when the child is less than 1 year ofd,
Print numbers in boxes.
Age on April 1, 2010 Monif Day Year of bith

=» NOTE: Please answer BOTH Question 8 about Hispanle origin and
Question 9 about race. For this census, Hispanic origins are not races.
8. Is Person 1 of Hispanle, Latino, or Spanish origin?
Ne, not of Hispanic, Lating, or Spanish origin
Yes, Mexican, Mexican Am., Chicano
Yes, Puerlo Rican
Yes, Cuban

Yes, another Hispanic, Latino, or Spanish origin — Fril ogin, & exxmply
Argendinean, Colombizn, Domsnican, Mcaraquan, Salvadiran, Spaniard, and socn. 7

9. What is Person 1's race? Mark ¥ one or mare boxes,
White
Black, African Am., or Megro
American Indian or Alaska Native — Prinf name of enroled o princpal e, 7

Asdan Indian Japanese Mative Hawaiian
Chinese Korean Guamanian or Chamaotre
Filipine Vietnamese Samoan

Other Asian — Prin race, far
exampie, Hmong, Laotian, Thai,
Pakistani, Cambodian, and 6 én.

Other Pacilic Islander — Prinf
raca, for example, Fijan, Tanganm,
and 52 on. 7

Some other race — Print race. 37

10. Does Person 1 somelimes live of slay somewhers alse?

e Yes — Mark X all that apply.

In callege housing
In the rrilitary

For child custody
In jail er prison

In a nursing home
For ancther reason

At a seasonal
or second residence

=b If more people were counted In Question 1, continue with Person 2.

2006

2011

2016

CENSUS FORMAT

SHORT FORM LONG FORM

(MANDATORY)

SHORT FORM NATIONAL
HOUSEHOLD

SURVEY

(VOLUNTARY)

SHORT FORM LONG FORM

e |
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AR R Raed

(MANDATORY)

RESPONSE RATE

LONG FORM

94%

(SENTTO 1IN 5 HOUSEHOLDS)

NATIONAL HOUSEHOLD SURVEY

9%

(SENTTO 1IN 3 HOUSEHOLDS)

LONG FORM

?2?%

(SENT TO 1IN 4 HOUSEHOLDS)

PERCENTAGE OF CANADIANS FILLING OUT THE CENSUS ONLINE

TARGET

| (18.5% ACHIEVED) ‘

TARGET

| (54% ACHIEVED) ‘

TARGET

65%

———



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
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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.
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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.



* 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...

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 |

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.
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Remember the
Actual results
were 62% for problems here!
Roosevelt Convenience

: 0
against 38% samples are even
for Landon

worse.
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Voluntary
Response
Sample

Ask who would like to
participate

Poll them

Benefit: really easy to
implement.

Problem: no accuracy
what-so-over.







a)How much eHow many people were in
Replication? | the study?

e To be sufficient, there
should be thousands.




a) Sampling  |Random Sampling
Technique? ¢ Sybjects are selected from a group/list/phone book
using random numbers from a computer or drawing
from a hat.

Convenience Sampling

e No list/group/phone book.

e \Went to a location close by and asked whoever was
there.

Voluntary Sampling

e Posted it in a public medium (internet, social media)

e \Whoever wants to can respond.




a)ldentify | Who you want your results to apply to
the e Very general, no specifics

Problem |e Often: “A person”
Unit

a)ldentify e Who you actually tested
the Plan e Specific: include who, when, where if possible.
Unit e Eg. A university student in the subject pool at the
University of lowa in 2017 (Problem Unit — A person)
e Eg. Alab rat in University of lowa in 2017 (Problem
Unit — A person... hmm, that’s some diversity bias for

you)



a)What are |e First think of the subjects in your
the research pool. Then, think who wasn’t

included in that group.

e Generally, studies are conducted from
university research pools.

e 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.

Diversity
Limitations?




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 | simulate tossing two coins 1000
times using technology, the experimental probability that | calculate for gettin%
two tails on the two tosses is likely to be closer to the theoretical probability o
than if | simulate tossing the coins only 10 times”)



Two ways of getting probability:

1. Run an experiment 2. Calculate it

Draw the

tree
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If you run an experiment a really,
really, really, large number of times,

then your experimental probability
will approach your calculated
(theoretical) probability.




Number of Number of Probability of
Tosses Heads Heads
4 1 25%
100 64 64%
1000 582 58.2%
10,000 4989 49.89%




Excess Heads Over Tails

(Percentage)

The Law of Large Numbers: Ten Trials

50%
40%
30%
20%
10%
0%
-10%
-20%
-30%
-40%

-50%

Trials
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Small samples often yield more

extreme results that large ones.

Large ones will Small ones
be close to the might be far off
theoretical the theoretical

probability. 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 iIs EXTREMEMLY
Important.

A common
mathematical error
is that people ignore

the sample size.
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