
Work on skills needed to prepare for: 
• D2.3 [Process of Mathematical Modelling] create a plan to collect the necessary data on the 

question of interest from an appropriate source, **identify assumptions**, identify what may 
vary and what may remain the same in the situation, and then carry out the plan

• D2.4 [Process of Mathematical Modelling] determine ways to display and analyse the data in 
order to create a mathematical model to answer the original question of interest, taking into 
account the nature of the data, the context, and the **assumptions made**

• D2.5 [Process of Mathematical Modelling] report how the model can be used to answer the 
question of interest, how well the model fits the context, **potential limitations of the model**, 
and what predictions can be made based on the model

Conclusions and Biases, 
Adapting the IAT

Data Management, Day 1, Task C
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A few years ago, 
Google made big 

headlines with a new 
Flu-tracker tool.

Turns out the number of 
times people search for 

“flu” and the actual 
cases of the flu in an 
area are the same.

Instead of using costly 
tests, you can just track 
“flu” searches and know 

where in the country 
there is an outbreak.
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unemployment.



Google also used this 
tool to predict 

unemployment.

It was much 
cheaper than 

traditional 
tracking 

methods.



These are 
examples of 
correlation. 

As the number of web 
searches for “filing for 

unemployment” increases, 
so to does the actual 

number of people who file 
unemployment. They also 

decrease together.

Cool, let’s use 
Google search 

counts and save 
some money!



When two things are correlated, 
one of three things is happening:

1. X causes Y (causation)
2. Y causes X (reverse-causation)
3. Z causes X and Y (spuriousness)

Not so fast….



Some evidence that it is 
reverse causation: 

Aluminum in brain is 
caused by Alzheimer’s.



Spuriousness – third 
factor is causing 

both.



Spuriousness



To prove causation you need:

•A large sample size (replication)
•Random assignment
•Random sampling
• Control groups
•Double blinding
•A logical link between the variables.
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So why haven’t 
you heard of 

Google Flu Trends?

It was based on 
correlation and 

not full causation.

Turns out, it 
didn’t actually 

work!!

Google quietly 
removed it 
from their 
services.



What do you 
think might be 
wrong with this 

study?



What about 
now?



You cannot 
presume that 20 

women can speak 
for all women.

Causation was 
not proven. 

Only 
correlation.

Replication 
was too low.



Franklin D. 
Roosevelt

Alf
Landon

1936

The polling for the 
1936 American 

Presidential Election 
is a great example 

of non-random 
sampling.



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.

Not Random 
Sampling!

In 1936, who do 
you think was 

missing from this 
list?
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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.



What is blinding, 
control-groups and 

double blinding?



How many times do 
you think you 

would have done 
this?



What is the variable 
that was identified 

on this slide?







What is the variable 
that was identified 

on this slide?







What’s missing? 
What haven’t they 

considered?





How do you think the 
control group 
performed?



!!!! 
What would have 
happened in this 
study if they had 

missed the control 
group?









Summary of 
Causation 

Errors
No Causation, but it is implied

If you have low replication, the LLN states that you 
could have variability and unreliable results.

If you have no Random Assignment and no control 
group, you don’t know if spuriousness applies. By 

randomly assigning people into the groups, you can 
rule out other factors.

If you have no Random Sampling, your group may 
have Diversity problems which may skew your data.

You cannot presume 
that 20 women can 

speak for all women.



Work on Task 
1C Now.

If you finish 
early try 1D.



The Implicit Association 
Test is a tool to help 

people look more closely 
at their unconscious or 

implicit associations.



This test helps you to 
find things that are 

associated in your brain’s 
unconscious.

When you know what your 
unconscious brain is doing, you 
can use your conscious brain to 

keep an eye out for 
unconscious decisions – like 

walking slower out of an 
experiment.



OldYoung
Running 
Shoes

The warm-up

Say the word that 
is most closely 
associated with 

kitten.

Do it as 
quickly as 
you can. 

And don’t 
worry if you 

make any 
mistakes. 



OldYoung Grandmother

The warm-up
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Age/Value IAT



Old
Negative

Young
Positive

Diamond

Age/Value IAT



Old
Negative

Young
Positive

Garbage

Age/Value IAT



Old
Negative

Young
Positive

Retirement

Age/Value IAT



Old
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Pension
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Old
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Old
Positive

Young
Negative

Computer
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Old
Positive

Young
Negative

Antique

Age/Value IAT



“One of the reasons that the IAT has become so 
popular in recent years as a research tool is that the 
effects it is measuring are not subtle; as those of you 
who felt yourself slowing down on the second half of 
the Work/Family IAT above can attest, the IAT is the 
kind of tool that hits you over the head with its 
conclusions. ‘When there’s a strong prior association, 
people answer in between four hundred and six 
hundred milliseconds, ‘ says Greenwald. ‘When there 
isn’t, they might take two hundred to three hundred 
milliseconds longer than that – which in the realm of 
these kinds of effects is huge.’” Gladwell, Blink, 79. 



“The disturbing thing about this test is that it shows 
that our unconscious attitudes may be utterly 

incompatible with our stated conscious values.”

“ ‘You don’t choose to make positive associations 
with the dominant group,’ says Mahzarin Banaji, 

who teaches psychology at Harvard University and is 
one of the leaders in IAT research.”

Gladwell, Blink, 85

“ ‘But you are required to. All around you, that 
group is paired with good things. You open the 

newspaper and you turn on the television and you 
can’t escape it.’ ”



Your unconscious is responsible 
for a lot of your behaviour –

how you stand, walk, sit, facial 
expressions, focus, attention –

and your implicit biases can 
govern these behaviors. 

Gladwell, Blink, 85

“The IAT is more than just an abstract measure of 
attitudes. It’s also a powerful predictor of how we 

act in certain kinds of spontaneous situations.”



Try 1D now

Adapt 1D to allow 
you to study racism.


