
CS 260: Foundations of Data Science

Prof. Sara Mathieson
Fall 2021



Admin• Note-taker: Pelagia

• Piazza counts as participation (both asking 
AND answering!)

• Lab 6 due TODAY
– Will discuss Lab 6 during lab today (or start Lab 7)
– TA hours 4:30-6:30pm today (Yuxuan)

• Lab 7 and project proposal (both short)
– Due next Thurs Nov 4



Admin
• Plan for the rest of the semester
– assuming nothing unexpected happens!

• In-person for the next 3 classes
– today and next week

• 3 classes over zoom
• Prof. Farias will take over after that
– One week on unsupervised learning, 

clustering, etc
– One week on neural networks, deep learning, 

applications, etc
– Last week: final project presentations



Outline for October 28

• Discuss final project

• Finish intro to visualization

• Dimensionality reduction

• PCA for data visualization
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Outline for a typical project:

• Find a dataset (see project writeup)
• Run an algorithm we’ve discussed on the dataset
• Try to do a comparison

• run the algorithm in multiple ways
• different data pre-processing
• try a different algorithm

• Evaluate, interpret, and visualize the results



Project Proposal
• Title and names of both partners
– Pair work is required!

• A dataset (what is n? what is p?)
• An algorithm or set of algorithms you will develop 

and/or apply to this dataset
• A scientific question you are trying to answer

– “Will Naive Bayes or logistic regression perform better on my dataset?”
– “How will pre-processing a dataset or subsampling features affect the 

results?”

• A way to evaluate, interpret, and visualize the 
results

• References



Final Project Deliverables
• Main deliverable: presentation
– In class Dec 7 and 9 (last week of classes)
– 10 min per pair
– Peer feedback

• On git:
– Lab Notebook (in README.md)
– Project Code
– Slides



Project Lab Notebook
• As you accept your git repo, start creating a 

“lab notebook” in your README.md
• This should say:
– who was working (which partner)
– date
– how long
– briefly what what accomplished



Outline for October 28

• Discuss final project

• Finish intro to visualization

• Dimensionality reduction

• PCA for data visualization
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Data::Ink

Where is the 
legend?

Slide from: Eric Miller



• Remove excess ink

• Show distributions, instead of bars

• Can you remove the legend?

• Remove double encodings

• Is a log scale appropriate?

• What do the ‘error bars’ represent?

Data::Ink

Slide from: Eric Miller



Outline for October 28

• Discuss final project

• Finish intro to visualization

• Dimensionality reduction

• PCA for data visualization



Principal Components Analysis (PCA)
• Transforms p-dimensional data so that the new first dimension 

explains as much of the variation as possible, the new second 
explains as much of the remaining variation as possible, and so on 

• Typically, we look at the first few dimensions of the transformed 
data and use as a means of dimensionality reduction and
visualization

• PCA is a linear transformation 

• PCA is often used for: 
– Data visualization
– Infer qualitative relationships between groups



Principal component analysis
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The 1000 Genomes project

• Whole-genome sequence data from 2504 individuals from 26 populations

• A catalog of human genetic variation, useful as a reference or imputation panel

• Completely public. Download from ftp://ftp-trace.ncbi.nih.gov/1000genomes/

The 1000 Genomes Project Consortium, 2015; https://www.nature.com/articles/nature15393Slide: Iain Mathieson





Global population structure
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What causes these patterns?
1. Populations splits separate populations

Africa Europe East Asia
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McVean 2009: http://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1000686Slide: Iain Mathieson
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What causes these patterns?
2. Admixture merges populations
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Global population structure









Outline for October 28

• Discuss final project

• Finish intro to visualization

• Dimensionality reduction

• PCA for data visualization
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