
CSE 255 
Data Mining and Predictive Analytics 

Introduction 

 



What is CSE 255? 

In this course we will build 

models that help us to 

understand data in order to gain 

insights and make predictions 



Examples – Recommender Systems 

Prediction: what (star-) rating will a person give to a product? 

e.g. rating(julian, Pitch Black) = ? 

Application: build a system to recommend products that 

people are interested in 

Insights: how are opinions influenced by factors like time, 

gender, age, and location? 



Examples – Social Networks 

Prediction: whether two users of a social network 

are likely to be friends 

Application: “people 

you may know” and 

friend recommendation 

systems 

Insights: what are the 

features around which 

friendships form? 



Examples – Advertising 

Prediction: will I click on an advertisement? 

Application: recommend relevant (or likely to be clicked 

on) ads to maximize revenue 

Insights: what products tend to be purchased together, 

and what do people purchase at different times of year? 

query 

ads 



Examples – Medical Informatics 

Prediction: what symptom will a person exhibit on their 

next visit to the doctor? 

Application: recommend preventative treatment 

Insights: how do diseases progress, and how do different 

people progress through those stages? 



What Data Mining is NOT 

Data mining is (hopefully) not 

• Abusing and misusing private information, e.g. 

tracking people’s visits to a store by scanning the wifi 

signals from their phones 

• Finding hypotheses from data 

• Mistaking “random” occurrences as meaningful 

patterns 

“Big Data Gone Wrong”: 

• The Dangers and Blues of Data Mining (http://goo.gl/OiVZez) 

• Ethics of Big Data: Balancing Risk and Innovation 

(http://www.amazon.com/dp/1449311792) 

• Nordstrom tracking incident (http://goo.gl/uSnyMx) 

• Lucia de Berk case (http://en.wikipedia.org/wiki/Lucia_de_Berk) 
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What we need to do data mining 

1. Are the data associated with meaningful outcomes? 

• Are the data labeled? 

• Are the instances (relatively) independent? 

e.g. who likes this movie? Yes! “Labeled” with a rating  

e.g. which reviews are sarcastic? 
No! Not possible to objectively 

identify sarcastic reviews 



What we need to do data mining 

2. Is there a clear objective to be optimized? 

• How will we know if we’ve modeled the data well? 

• Can actions be taken based on our findings? 

e.g. who likes this movie? 

How wrong were our predictions on average? 



What we need to do data mining 

3. Is there enough data? 

• Are our results statistically significant? 

• Can features be collected? 

• Are the features useful/relevant/predictive? 



What CSE 255 is 

This course aims to teach 

• How to model data in order to make predictions like 

those above 

• How to test and validate those predictions to 

ensure that they are meaningful 

• How to reason about the findings of our models 



Expected knowledge 

Basic data processing 

• Text manipulation: count instances of a word in a 

string, remove punctuation, etc. 

• Graph analysis: represent a graph as an adjacency 

matrix, edge list, node-adjacency list etc. 

• Process formatted data, e.g. JSON, html, CSV files etc. 



Expected knowledge 

Basic mathematics 

• Some linear algebra 

• Some optimization 

• Some statistics (standard errors, p-values, 

normal/binomial distributions) 



Expected knowledge 

All coding exercises will be done in Python with the help 

of some libraries (numpy, scipy, NLTK etc.) 


