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Objectives

e Run aregression modelling on a dataset
e Understand the difference between correlation and causation

e Implement classification/regression trees
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Core Concept: Considerations in Correlation vs
Causation
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What correlation means

e strength and direction of linear relationship between two variables
e establishes association, not mechanism
e computationally simple, intuitive to interpret

e But...
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Correlation can be misleading

Test Score

Simpson's Paradox: Study Time vs Test Scores

Simpson's Paradox: By Group
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Correlation can be spurious

Rel. search volume

Google searches for 'minecraft

correlates with

The number of surgens in Florida
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Correlation can be spurious

The distance between Saturn and the Sun

correlates with

Baidu's stock price (BIDU)
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Causation is another beast

Correlation

e Statistical association
e Does not imply causation

e Can be established through
observation

Causation

e Statistical association + mechanism

e Needs theoretical justification

Causation Example

VA
(Confounder)

X Y
(Treatment) (Outcome)

X1 X2

~ed Treatment 1) (Measured Treatment 2)
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So what?
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Today's Agenda

Coding Tasks
e Activity 8.1: Regression modelling [ 1 ~ 1.5 hours ]

e Activity 8.4: Classification trees [ <1 hour ]

Self-guided

e Activity 8.2: Fundamentals of regression modelling

e Activity 8.3: Regression modelling + Modelling correlation vs. causation
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