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Previously ...

● Most common reasons why we cannot accurately say:
○ X causes Y, under condition C, for population P

○ Versus "X correlates Y, under condition C, for population P"
● We can classify studies according to

○ The method
○ The extent of intervention



Chocolate with High Cocoa Content as a Weight-
Loss Accelerator

(Bohannon et al. 2015 - Global Journal of Medical Research)
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Importance of empirical knowledge

Source: https://gizmodo.com/i-fooled-
millions-into-thinking-chocolate-helps-
weight-1707251800



Importance of empirical knowledge



Today's class: Empirical research

● Validity
○ Definition
○ Types of validity
○ Ways to improve it

● Types of data
○ Organization
○ Modes of measurement



What could have gone wrong?
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Validity: Studies and statements

● When is a statement valid?
○ We are sure that the concusions drawn from a study are accurate and precise

● Construct validity
○ Does your variable measure the construct of interest?

● Internal validity
○ Can causal conclusions be drawn from the study?

● External validity
○ Are the results generalizable to the population of interest?



Construct validity



Internal validity

● The Marshmallow Test

● Kidd C, Palmeri H, Aslin RN. 2013
○ The first group was exposed to a series of unreliable experiences.
○ The second group had very reliable experiences.

■ The children in the unreliable group had no reason to trust that the researchers would bring a 
second marshmallow and thus they didn’t wait very long to eat the first one. (James Clear)

https://www.google.com/search?sca_esv=483c85010fc377d1&sxsrf=ACQVn0-Sdf6A6Ort9hWeWxx1ppclJIuyFg:1710470403297&q=the+marshmallow+test&tbm=vid&source=lnms&sa=X&ved=2ahUKEwiI7KXmnvWEAxVIGbkGHSnkB8wQ0pQJegQIDBAB


External validity

● Stanley Milgram Experiment (Stanford students: +60% completed the exp.)

Source: Wikipedia

https://www.bbc.co.uk/programmes/p00jg58j


Some threads to (internal) validity

● Interactions between groups (SUTVA violation)

● Cross-overs (aka. Non-compliance)

● Attrition

● Participation itself affects participants behavior
(Hawthorne effect, John Henry effect, etc)



Maximizing validity

"The way that a research study is designed and conducted has a great deal to
do with the validity of the conclusions"

Brewer, M. B. (2000)

● Construct validity
○ Use different variables for the same construct

● Internal validity
○ Try random assignment or look for exogenous variations (RCTs vs quasi-experiments)
○ Show a clear logical path for causation (e.g., DAGs)

● External validity
○ Precision in measuring
○ Random sampling

Question: Is random
sampling the same as 
random assignment?



Types of data: Organization

● Cross-sectional data
○ Subjects (people, households, firms, countries, etc.) are observed at a point in time (or time is

not considered)
■ Example: Experiments (treatment vs. control)

● Time series
○ Observation over time (e.g. trends and seasonality)
○ Daily, weekly, quarterly, etc.

■ Example: exchange rate and stock prices
● Panel

○ Subjects are observed over time (combines features from cross-sectional and time series)
■ Example: Encuesta de Protección Social [EPS] (Chile)



Types of data: Organization



Types of data: Modes of measurement

● Qualitative data
■ Interviews 
■ Focus groups
■ Mental models (what is the current journey/routine people are going through)

● Quantitative data
■ Direct questioning (telephone / face-to-face / online survey)
■ Observation (e.g. video taping – computer vision)
■ Experiments
■ Administrative data



Coming soon

● Next class:
○ EDA
○ Data visualization
○ Ethics in data work Thank you for coming!😁


