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What is Data Science?

Data 
Processing

crawling
cleaning

connecting

Statistics

measuring
analyzing
exploring

Machine
Learning

modeling
predicting
simulating

Visuali-
zation

investigating
structuring
presenting

Big
Data

processing
parallelizing
optimizing



https://www.glassdoor.com/List/Best-Jobs-in-America-LST_KQ0,20.htm



https://hbr.org/2012/10/data-scientist-the-sexiest-job-of-the-21st-century



Data Science in Sports

The ƌƀƫkƞƓ Ɵor ƁƀƬƞbaƋƥ pƋƀƲƞrƒ ưas ƒƎ 
inƄƅƟƢciƄƍƭ…
tƇaƭ sƔƏƞƫiƎr ƌƚƧagƄƌƞƧt ƂoƔƥd ƑƮƧ 
ciƑƜlƄƒ ƚƫoƔnƃ ƭƚlƋeƫ pƈƋƞƬ of ƂƀƬh.
                                 - MicƇƀƞƥ Lewƈƒ

Legendary 2002 season for Oakland Athletics.

Manager Billy Beane put together an unexpected 
team using data science.



Data Science in Sports

http://adilmoujahid.com/posts/2014/07/baseball-analytics/



http://sitn.hms.harvard.edu/flash/2017/make-fda-great-trump-future-drug-approval-process/
https://en.wikipedia.org/wiki/Cost_of_drug_development

Data Science in Drug Discovery

1:10,000 success rate 1:10 success rate $350M to $5.5B cost



https://www.nature.com/articles/d41586-018-05267-x
https://blog.benchsci.com/startups-using-artificial-intelligence-in-drug-discovery

Data Science in Drug Discovery



https://fivethirtyeight.com/features/todays-polls-and-final-election/



https://projects.fivethirtyeight.com/2016-election-forecast/



Data Science in Politics

https://fivethirtyeight.com/tag/2018-election/



Data Science in Commerce



Data Science in Commerce



Netflix Challenge

In 2006, Netflix offered 1 million dollars for 
an improved movie recommendation 
algorithm.

Provided 100M movie ratings for training.

The goal: Improve over Netflix’s own 
algorithm by 10% to get the prize.

Several teams joined up and claimed the 
prize on in 2009.

movie user date score

1 56 2004-02-14 5

1 25363 2004-03-01 3

2 855321 2004-07-29 3

2 44562 2004-07-30 4

3 42357 2004-12-10 1

3 1345 2005-01-08 2



Getting Practical



Dataset: Country Statistics

World Bank data about 161 countries

● Country Name
● GDP per Capita (PPP USD)
● Population Density (persons per sq km)
● Population Growth Rate (%)
● Urban Population (%)
● Life Expectancy at Birth (avg years)
● Fertility Rate (births per woman)
● Infant Mortality (deaths per 1000 births)
● Enrolment Rate, Tertiary (%)
● Unemployment, Total (%)
● Estimated Control of Corruption (scale -2.5 to 2.5)
● Estimated Government Effectiveness (scale -2.5 to 2.5)
● Internet Users (%)



Dataset: Country Statistics



Using Python. Why Python?

Fast to write and modify

Great for working with datasets

Portable

Most machine learning research 
happens in python

Actually useful for other things 
besides data science

Dynamically typed (can cause 
run-time errors)

Not as fast as lower-level 
languages (sometimes)

Not good for unusual platforms



https://stackoverflow.blog/2017/09/06/incredible-growth-python/



Python Refresher

Python tutorial: https://www.tutorialspoint.com/python/index.htm



Loading CSV files



Common File Formats

CSV - comma-separated values

TSV - tab-separated values



Common File Formats

JSON:
JavaScript Object Notation

XML:
Extensible Markup Language



Calculating Statistics over the Data



Calculating Statistics over the Data



Calculating Statistics over the Data



Calculating Statistics over the Data



Calculating Statistics over the Data



Course Logistics



Course Objectives

Focusing on the practical aspects of data science

After this course you should be able to

1. Understand the principles of data science

2. Use the necessary software tools for data processing, statistics and machine 
learning

3. Visualize data, both for exploration and presentation

4. Rigorously analyze your data using a variety of approaches



Course Format
8 lectures

4 practicals

Assessment

● 20% from practicals (5% for each tick)
● 80% from take-home assignment

Final assignment

● Practical exercise
● Given out at the last lecture
● Submit a report
● The report will be marked by two assessors



Course Syllabus
1. Introduction Friday, 2 November

2. Linear Regression Monday, 5 November

3. Practical: Linear Regression Wednesday, 7 November

4. Classification Friday, 9 November

5. Practical: Classification Monday, 12 November

6. Deep Learning, part I Wednesday, 14 November

7. Deep Learning, part II Friday, 16 November

8. Practical: Deep Learning Monday, 19 November

9. Visualization, part I Wednesday, 21 November

10. Visualization, part II Friday, 23 November

11. Practical: Visualization Monday, 26 November

12. Challenges in Data Science Wednesday, 28 November



Lecturers

Ted Briscoe
ejb1

Marek Rei
mr472

Ekaterina Kochmar
ek358

Damon Wischik
djw1005



Course Pages

Course homepage: https://www.cl.cam.ac.uk/teaching/1819/DataSciII/

Azure Notebooks: https://notebooks.azure.com/marekrei/libraries/cl-datasci-pnp

Getting started with Azure Notebooks: 
https://cldatascipnp-marekrei.notebooks.azure.com/j/notebooks/getting-started.ipynb

Github: https://github.com/marekrei/cl-datasci-pnp

https://www.cl.cam.ac.uk/teaching/1819/DataSciII/
https://notebooks.azure.com/marekrei/libraries/cl-datasci-pnp
https://cldatascipnp-marekrei.notebooks.azure.com/j/notebooks/getting-started.ipynb
https://github.com/marekrei/cl-datasci-pnp



