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COGS 1
Introduction to Cognitive Science





Source: Voytek et al., Nature Neurosci 2015







Rave reviews





Data Science!





UC San Diego Data Science



Past guest lecturers
• Franziska Bell, PhD: Senior Data Science Manager, Uber
• Eli Bressert, PhD: Manager, Data Engineering & Analytics, Netflix
• Claire Dorman, PhD: Data Scientist, Pandora
• Mina Doroud, PhD: Data Scientist, Twitter (Senior Data Scientist, LinkedIn)
• Carlos Gomez-Uribe, PhD: Director, Core Data Science, Facebook (Statistician, Google; VP 

Product Innovation, Netflix)
• Hiroki Hiyama, PhD: Senior Data Scientist, Uber
• Emi Nomura, PhD: Senior Manager, Data Science, Pandora
• Kevin Novak: Head of Data Science, Uber
• DJ Patil, PhD: US Chief Data Scientist, Obama White House (Head of Data Science, LinkedIn; 

co-coined the term “data science”)
• Maksim Pecherskiy: Chief Data Officer, City of San Diego
• Sarah Rich, PhD: Data Scientist, Twitter
• John Myles White, PhD: Research Scientist, Facebook (Author: Machine Learning for Hackers)
• Josh Wills, PhD: Head of Data Engineering, Slack



Why Data Science?











Source: NASA
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Ptolemaic model

• Ordering: Moon, Mercury, Venus, Sun, Mars, Jupiter, 
Saturn, Fixed Stars

Source: Wikipedia
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Ptolemaic model

• Ordering: Moon, Mercury, Venus, Sun, Mars, Jupiter, 
Saturn, Fixed Stars

• Ptolemy did not invent or work out this order.

• It comes from the ancient “Seven Heavens” religious 
cosmology common to the major Eurasian religious 
traditions.

Source: Wikipedia



Ptolemaic model

• That is, Ptolemy begins with observations.



The Scientific Method



Ptolemaic model

• Accurate

• Predictive



Ptolemaic model

• He builds a model given social and political constraints.



The Scientific Method

social and 
political 
constraints?!?



Source: Vox



• Prediction

So what is the point of modeling?



Modeling

Source: Box GEP, J Am Stat Assoc, 1976



Modeling
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• All models are wrong.





Modeling

Source: Box GEP, J Am Stat Assoc, 1976

• All models are wrong.

• Some models are useful.



• Prediction
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• Prediction

• Classification
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• Prediction

• Classification

• Knowledge discovery

So what is the point of modeling?



• Prediction

• Classification

• Knowledge discovery

• DOING USEFUL SHIT

So what is the point of modeling?



What is Data Science?



Rigor and intuition







Parametrization?

The previous plot has sparse data: just lat/long and time
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Parametrization?

The previous plot has sparse data: just lat/long and time

From that you can get first-order calculated metrics—
velocity, acceleration, etc.

But how can you turn such relatively sparse data into 
actionable business decisions (KPIs)?



City dynamics

Source: Voytek, Uber, Inc.

• Aggregating data into arbitrary 
geographical units: here 
neighborhoods, but under the hood 
you’d use e.g., hexagonal tiling.

• Turns lat/lng pairs and time into 
temporal profiles of demand between 
parts of a city.



Spatiotemporal dynamics

Source: Voytek, Uber, Inc.



Spatiotemporal dynamics

Source: Voytek, Uber, Inc.

• Looking at dynamics over time allows you to correlate 
neighborhoods within and between cities.

• Can identify “types” of neighborhoods: those with peak 
weekend and late night demands are more “party”-like 
whereas M-F peaks are more “business” regions.



 Visualizing the neighborhood 
correlation graph



The Human Side of Data Science



Names over time

Source: babynamewizard.com

• Quantifying name 
popularity, trendiness, 
and “toxicity”.



Names over time

Source: babynamewizard.com



Names over time

Source: babynamewizard.com



Name “toxicity”

Source: https://www.thecut.com/2013/01/hillary-most-poisoned-baby-name-in-us-history.html



Plurals

Source: McWhorter J, TED-Ed 2013



Verb regularization

Source: Lieberman et al., Nature 2007



Culturomics

Source: Michel et al., Science 2011



Culturomics

Source: Michel et al., Science 2011



Cognitive Data Science!



So what is Cognitive Science?



What is Cognitive Science?

The study of intelligences.
Natural and artificial.



What is “cognition"?

Communication +
Computation + 

Reasoning/inference +
Memory +

Planning/decision making +
…



What has cognition?



Humans?



Babies?



What about non-human primates?



Other mammals?



Crows?



Octopuses?!?

Source: Finn et al., Curr Biol 2009



Slime molds?



Slime molds?

Source: Tero et al., Science 2010



Linking Cognitive Science, 
Neuroscience, and Data Science



Oscillations!



Oscillations!

Brainwaves!



Oscillations!

Brainwaves!

Rhythms of the Brain!



Source: Hood & Amir, J Clin Invest 2017

Circadian rhythms



Source: Voytek et al., Nature Neurosci 2015



WARNING!



Electrocorticography



Oscillations in Parkinson’s disease

Source: Cole et al., J Neurosci 2017


