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- TA office hours start next week


- Labs start this week!


- Make sure you are registered for 1017!


- EdStem: Course discussion board (https://edstem.org/us/courses/86257)


- Post questions you have about labs, homework, office hours, …


- Do not post solutions!

Course Updates and Reminders

https://edstem.org/us/courses/86257


Data science allows us to draw useful conclusions from large and diverse 
data sets through:


- Exploration: Identifying patterns and trends using data


- Inference: Drawing reliable conclusions using statistics


- Prediction: Making informed guesses about patterns using models

Recall: What is Data Science?



Cause and Effect



A link between chocolate and health



A link between red wine and health



A link between cats and grades



Observational Studies
Definition: A study in which researchers / scientists make conclusions based 
on observed data in which they had no hand in generating


- Individuals: study subjects, participants, units


- Treatment: factor of interest


- Outcome: result of treatment
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Association and Causality
Association: Any relation between the treatment and the outcome


Causality: if the treatment causes the outcome to occur
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Confounding Factors
Definition: In observational studies, underlying difference(s) between two 
groups other than the treatment (that make it difficult to identify causality)

Source: https://www.health.harvard.edu/blog/sweet-dreams-eating-chocolate-prevents-heart-disease-201506168087



Association and Causation



London 1850s: Cholera Epidemic

- Large migration into London in the 
1700-1800s, leading to overcrowding


- What’s causing cholera to spread?

https://www.sciencemuseum.org.uk/objects-and-
stories/medicine/cholera-victorian-london



Miasma
- ‘Bad air’ given off by waste and rotting matter


- Believed to the main source of how infectious disease spread


- Potential remedies: “Fly to clean air”, “pocket full of posies”, “fire off 
barrels of gunpowder”


- Popular medical theory of the time


- Florence Nightingale (founder of modern nursing)


- Edwin Chadwick (Commissioner of the Board of Health)



John Snow (1813 - 1858)
- English physician


- Used data and visualizations to understand why 
cholera was spreading in the way that it was


- Noticed people could be in close proximity 
without the same outcomes

https://wellcomecollection.org/works/dkk5vx46



SOHO in London


- Black bars represent number of people 
who died at each address









Water Pumps
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Water Pumps



Broad Street Pump
- Snow got pump handle removed


- It was later discovered a cesspit had been 
leaking into the well


- Observational study


- Snow did not control the pump or the people


- Association was strong



Showing Causation
Snow investigated cases in an 
area served by two water 
companies


- Southwark and Vauxhall’s intake 
was in heavily polluted area of 
the Thames


- Lambeth’s water intake was in a 
less polluted area upstream



Snow’s “Grand Experiment”
Treatment group: S&V


Control group: Lambeth


“… there is no difference whatever 
in the houses or the people 
receiving the supply of the two 
Water Companies, or in any of the 
physical conditions with which they 
are surrounded…”



Snow’s “Grand Experiment”



Key to Establishing Causality
- Treatment group: Receives the treatment


- Control group: Does not receive the treatment


If the treatment and control groups are similar apart from the treatment, then 
differences between the outcomes in the two groups can be ascribed to the 
treatment



Confounding Factors / Spurious Correlations

Source: https://www.tylervigen.com/spurious-correlations



Confounding Factors / Spurious Correlations

Source: https://www.tylervigen.com/spurious-correlations



How to determine causation vs random correlation?

Randomization! 


- If you assign individuals to treatment and 
control at random, then the two groups are likely 
to be similar apart from the treatment.


- Known as a Randomized Controlled Experiment 
or Randomized Controlled Trial (RCT)


- You can account (mathematically) for variability 
in the assignment



https://xkcd.com/552/



Next Class
- Intro to Python: Expressions and Data Types


- Remember:


- Labs start this week!!


- Office hours start next week!


