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What is data?



What is data?
Spreadsheets, but not only...

2



What is data?
Text (nonfiction)
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What is data?
Social media content
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What is data?
Pictures
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What is data?
Text (fiction)
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What is data?
Maps
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Qualitative and quantitative data

Name Eye color Age Gender

Anna Brown 54 Female
Bob Blue 17 Male
Charlie Blue 16 Female
Charlie Brown 25 Unknown

Code Blue eyes Brown eyes Age 18 or above Below 18 Gender

1 0 1 54 1 0 1
2 1 0 17 0 1 0
3 1 0 16 0 1 1
4 0 1 25 1 0 .
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A Data Hiker’s Guide



The skill set

□ A PhD
□✓ A bit of logic

□ Light-speed mental math skills
□✓ Getting comfortable with numbers, but most importantly concepts

□ A history of hacking into the Pentagon
□✓ Willingness to spend hours staring at a computer screen, looking
for a missing bracket
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The tool set

1. A statistical software you’re comfortable with
• User interface
• Programming language
• Price
• Online resources and community
• Performance

2. A textbook
3. Some contextual knowledge of the question at hand
4. A research buddy

• To discuss procedures (data analysis is as much rhetoric as it is
mathematics!)

• To proofread outputs and make sure the message gets conveyed

5. A well formulated question...
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Letting the data speak



Why visualize?

• Detecting patterns
• Finding anomalies:

Name Eye color Age Gender

Anna Brown 54 Female
Bob Blue 170 Male
Charlie Blue 16 Femmale
Charlie Brown 25 Unknown

• Guiding further analysis
• Telling a story and communicating effectively to the general
public
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How to visualize?
Histograms
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How to visualize?
Plots

Smith, G. (2008), ”Japan’s Phillips Curve Looks Like Japan,”
Journal of Money, Credit and Banking.
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How to visualize?
Time plots
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How to visualize?
Heat maps
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Some visualization caveats

Case, A. and A. Deaton (2017), ”Mortality and Morbidity in the 21st Century,”
Brookings Papers on Economic Activity.
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Making the data sing



Beyond description: prediction and causality

Does A cause B?
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Beyond description: prediction and causality

If A causes B, then under the same conditions:

• when A happens, then B happens
• when A doesn’t happen, then B doesn’t happen

The trouble with counterfactual reasoning

• Under the same conditions, really?
• What happens on ”The Road Not Taken”?

James Salter, Light Years
Acts demolish their alternatives, that is the paradox.
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Beyond description: the role of theory

The power of theory

1. Simplifying
2. Hypothesizing
3. Falsifying

⇒ Theory is to data as orchestra is to an opera singer:

• It provides structure and guidance;
• It helps appreciate what the data is singing...
• ... but shouldn’t cover its voice!
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Don’t fall for the sirens’ song!



Spurious relationships
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Spurious relationships

Surely no one would interpret this as a causal relationship... Right?
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Spurious relationships

https://www.youtube.com/watch?v=BJWq1FeGpCw
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Researcher bias

Ronald H. Coase
If you torture the data long enough, it will confess.
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Researcher bias
Try it yourself!

https://projects.fivethirtyeight.com/p-hacking/
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Where is data?



Internal data

Bertold Brecht, Reading Book for City Dwellers: Poems
Whatever you say, don’t say it twice
If you find your ideas in anyone else, disown them.
The man who hasn’t signed anything, who has left no picture
Who was not there, who said nothing:
How can they catch him?
Cover your tracks.

⇒ Internal data (i.e. about yourself or your organization) is in every
word spoken or written, every decision and every person around; you
just have to keep track!

Big Data is just a reflection of how digitization allows to keep track of
virtually everything.
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Internal data
The N.E.R.D. framework

4 pillars of effective organizational data collection:

1. Needs: adapt the scope and frequency of data collection to its
purpose;

2. Encryption: protect from external threats (hacking) but also
internal threats (carelessness);

3. Routines: automate or simplify the process as much as possible;
4. Deletion: know what to keep and what to get rid of.
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Finding external data

Secondary data

• Collected by someone else;
• Most often observational, i.e. the source of variation is not
under the researcher’s control.

• Identify your needs;
• Verify your sources (and cite them!);
• Find the right format for the methods you will use.
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Finding external data

A few sources

• https://ourworldindata.org
• https://fred.stlouisfed.org
• https://data.worldbank.org
• https://dataverse.harvard.edu
• Companion data sets for (recent) academic publications
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Finding external data
Primary data collection

Primary data

• Collected by YOU!
• Leaves more room for experimental procedures: designing and
implementing an intervention.

• Surveys
• Field experiments
• Lab experiments
• Randomized-control trials
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