
STATS 202: Data Mining and Analysis (Autumn 2021)

Meeting time and recorded lectures
Stats 202 lectures are MWF 16:00-17:00 in the Skilling Auditorium, and will be recorded on

video by the Stanford Center for Professional Development.

Both the video live-stream as well as recorded lectures and lecture slides will be made

available through Canvas (see the Files and Panopto Course Videos links to the le�).

Course description
Stats 202 is an introduction to Data Mining. By the end of the quarter, students will:

● Understand the distinction between supervised and unsupervised learning and be

able to identify appropriate tools to answer different research questions.

● Become familiar with basic unsupervised procedures including clustering and

principal components analysis.

● Become familiar with the following regression and classification algorithms: linear

regression, ridge regression, the lasso, logistic regression, linear discriminant analysis,

K-nearest neighbors, splines, generalized additive models, tree-based methods, and

support vector machines.

● Gain a practical appreciation of the bias-variance tradeoff and apply model selection

methods based on cross-validation and bootstrapping to a prediction challenge.

● Analyse a real dataset of moderate size using either R or Python.

● Develop the computational skills for data wrangling, collaboration, and reproducible

research.

● Be exposed to the burgeoning field of deep learning through gaining a systematic

understanding of its primary component: neural networks.



Prerequisites
Introductory courses in statistics or probability (e.g., Stats 60), linear algebra (e.g., Math 51),

and computer programming (e.g., CS 105).

Communication
Important announcements will be posted and archived in Ed Discussions, so please make sure

to check there regularly.

The vast majority of questions about homework, the lectures, or the course should be asked

on our Ed Discussions forum, as others will benefit from the responses. If you have not been

added to Ed Discussions yet, please reach out to us, and we will add you as soon as possible.

We strongly encourage students to respond to one another's questions!

Questions from which others cannot benefit can be emailed to the staff mailing list

stats202-aut2122-staff@lists.stanford.edu.

Staff and office hours
TBD

Textbook
The only textbook required is An Introduction to Statistical Learning with Applications in R by

Gareth James, Daniela Witten, Trevor Hastie, and Robert Tibshirani (Springer, 2nd ed., 2021).

The book is available at the Stanford Bookstore and free online through one of the author's

website or the book's official website.

https://edstem.org/us/courses/14790/discussion/
https://web.stanford.edu/~hastie/ISLRv2_website.pdf
https://www.statlearning.com/


We may occasionally assign (optional) supplementary readings from the optional text The

Elements of Statistical Learning by Hastie, Tibshirani, and Friedman (Springer, 2nd ed.).

In our lecture notes, the abbreviation ISL = Introduction to Statistical Learning and ESL =

Elements of Statistical Learning.

Exams
(If you are an online SCPD student, please see SCPD Information for more information on

remote exam instructions and timings.)

● Midterm exam: Monday, October 25, 16:00-17:00 (in our normal classroom—the

Skilling Auditorium).

● Final exam: Wednesday, December 8, 19:00-22:00 (in building 320, room 105).

If you know you will not be able to attend these exams at those dates, then please take this

class in a different quarter. We cannot provide alternative dates for these exams except in

cases of events approved as exceptions by the university (e.g., certain athletic commitments).

Homework
There will be 7 graded homework assignments, due on Fridays at the start of class. An

ungraded assignment (Homework 0) will help you install and become familiar with the tools

used in this course, as well as review a few prerequisite concepts. The homework assignments

and staff solutions will be posted on this website and will be accessible by enrolled students

(see the Assignment tab on the le�).

A�er attempting homework problems on an individual basis, you may discuss a homework

assignment with up to two classmates. However, you must write up your own solutions

individually and explicitly indicate with whom (if anyone) you discussed the homework

https://web.stanford.edu/~hastie/ElemStatLearn/printings/ESLII_print12_toc.pdf
https://web.stanford.edu/~hastie/ElemStatLearn/printings/ESLII_print12_toc.pdf
https://canvas.stanford.edu/courses/142683/pages/scpd-information


problems at the top of your homework solutions. In your solutions, please show your work

and include all relevant code written. Please also keep in mind the university honour code.

This quarter, we will be using the Gradescope online submission and scoring system for all

homework submission. Gradescope will send a Stats 202 enrollment notification to your

Stanford email address. If you have not received such a notification by Monday Sep. 27, please

contact the course staff via the staff mailing list.

Your problem sets should be submitted as PDF or image files through Gradescope. Here are

some tips for scanning and submitting through Gradescope.

Any regrade requests should be submitted through Gradescope. Please, read the relevant

solutions and review the relevant course material prior to sending a request and specify (1)

the part(s) of the homework you believe were incorrectly graded and (2) why you deserve

additional credit. We will typically regrade the entirety of any homework for which any

regrade is requested, which may in principle change its score in either direction.

We will not be able to accommodate late homework, but the lowest homework score will be

ignored.

Kaggle competition
An important part of the class will be an in-class prediction challenge hosted by Kaggle. This

competition will allow you to apply the concepts learned in class and develop the

computational skills to analyse data in a collaborative setting.

Our in-Class Kaggle component is now online at Kaggle's main website. Details on the project

itself as well as submission logistics are provided there.

Grading
● Homework: 35% (lowest score dropped).

https://ed.stanford.edu/academics/doctoral-handbook/honor-code
https://www.gradescope.com/
https://gradescope-static-assets.s3-us-west-2.amazonaws.com/help/submitting_hw_guide.pdf
https://www.kaggle.com/
https://www.kaggle.com/t/0858264147b24515b94c424fc3a64355


● Midterm: 20% (will be replaced with maximum of midterm and final exam score).

● Final: 40%.

● Kaggle competition: 5% (based on satisfactory participation).

SCPD Information & Recordings
Stats 202 is also offered through the Stanford Center for Professional Development (SCPD),

and as such will be recorded by video cameras located in the back of the room. These

recordings might be reused in other Stanford courses, viewed by other Stanford students,

faculty, or staff, or used for other education and research purposes. While the cameras are

positioned with the intention of recording only the instructor, occasionally a part of a

student's image or voice might be incidentally captured. If you have questions, please contact

a member of the teaching team.

Further information for SCPD students can be found in the SCPD Information document under

the Pages tab on the le�.

Classroom health & safety
As every quarter, staying healthy and safe is among highest priorities. Unlike every quarter,

doing so this term is complicated by the effects of the ongoing COVID pandemic, and so the

university is providing comprehensive guidance through its Health Alerts. Requirements and

recommendations may change frequently, so please try to remain updated by checking

Health Alerts and official university emails closely.

Skilling auditorium, our classroom, has implemented various safeguards to prevent COVID

transmission during class meetings, which you are welcome to monitor through MyBuilding.

https://scpd.stanford.edu/
https://canvas.stanford.edu/courses/142683/pages/scpd-information
https://healthalerts.stanford.edu/covid-19/
https://lbre-apps.stanford.edu/cfapps/prod/mybuilding/building.cfm?facil_id=04-550


Outline
Topics in the following schedule will be filled in as we progress through the quarter. For a

general overview of which topics await in future weeks, feel free to skim all but the last and

eleventh chapter of our textbook.

Day Topic Chapters Homework

Mon 9/20 Class logistics, HW 0 HW 0 out

Wed 9/22 Supervised and unsupervised
learning

2

Fri 9/24 Principal components analysis 12.1,12.2,12.5.1 HW 0 due, HW 1 out

Mon 9/27 Clustering 12.4, 12.5.3

Wed 9/29 Linear regression 3.1-3.3

Fri 10/01 Linear regression 3.3-3.6 HW 1 due, HW 2 out

Mon 10/4 Linear regression 3.3-3.6

Wed 10/6 Classification, logistic regression 4.1-4.3

Fri 10/8 Linear discriminant analysis 4.4-4.5 HW 2 due, HW 3 out

Mon 10/11 Classification lab 4.7



Wed
10/13

Cross validation 5.1

Fri 10/15 The Bootstrap 5.2-5.3 HW 3 due, HW 4 out

Mon 10/18 Subset Selection & Regularization 6.1

Wed
10/20

Shrinkage 6.2

Fri 10/22 Dimension Reduction 6.3 HW 4 due

Mon 10/25 Midterm exam (topics up to 10/15)

Wed
10/27

High Dimensional Regression 6.4

Fri 10/29 Non-linear Regression 7.1-7.4 HW 5 out

Mon 11/1 Non-linear Regression 7.5-7.7

Wed 11/3 Decision Trees 8.1

Fri 11/5 Decision Trees 8.2 HW 5 due, HW 6 out

Mon 11/8 Bagging, Random Forests & Boosting 8.2

Wed
11/10

SVMs 9.1-9.2



Fri 11/12 SVMs 9.3, 9.5 HW 6 due, HW 7 out

Mon 11/15 SVMs & Kernel Trick 9.3-9.4

Wed
11/17

Deep Learning 10

Fri 11/19 Deep Learning 10 HW 7 due

Mon 11/22 Thanksgiving

Wed
11/24

Thanksgiving

Fri 11/26 Thanksgiving

Mon 11/29 Exam review All chapters

Wed
12/01

Exam review All chapters Kaggle submission

Fri 12/03 Exam review All chapters

Wed 12/8 Final exam


