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Data Science: Principles and Practice

Ekaterina Kochmar1

Lecture 1: Introduction

________________________________________

1 Based on slides by Marek Rei
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Data Science: Principles and Practice

Introduction and motivation01

Practical basics02

Course logistics03
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Data Science as a Field

02

0

o In 2006, LinkedIn had just under 8 mln accounts

o Problem: people can use their address books (i.e. connect to people they are  
already in touch with) => further linking opportunities unexplored

o Solution: present users with names of people they hadn’t yet connected with 
but are likely to know (e.g., shared their tenures at schools and workplaces)

o As a result, the new “People You May Know” feature achieves a click-through 
rate 30% higher than other prompts on the platform + generates millions of new 
page views
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Case studies

Sports01

Medicine02

Politics03

Commerce

05 Climate control
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Data Science in Sports

The market for baseball players was so 
inefficient…
that superior management could run 
circles around taller piles of cash.

- Michael Lewis

Legendary 2002 season for Oakland Athletics.

Manager Billy Beane put together an unexpected 
team using data science.
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Data Science in Sports

http://adilmoujahid.com/posts/2014/07/baseball-analytics/
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Data Science in Sports

http://adilmoujahid.com/posts/2014/07/baseball-analytics/
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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
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Data Science in Drug Discovery

1:10,000 success rate



19/36
http://sitn.hms.harvard.edu/flash/2017/make-fda-great-trump-future-drug-approval-process/
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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
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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
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https://blog.benchsci.com/startups-using-artificial-intelligence-in-drug-discovery

DS in Drug Discovery: 2018 vs 2020



23/36https://fivethirtyeight.com/features/todays-polls-and-final-election/



24/36https://projects.fivethirtyeight.com/2016-election-forecast/



25/36

Data Science in Politics

https://projects.fivethirtyeight.com/2020-election-forecast/
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Data Science in Commerce
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Data Science in Commerce
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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
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https://towardsdatascience.com/how-data-science-can-help-solve-climate-change-12b28768e77b

Data Science in Climate Control
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https://deepmind.com/blog/article/deepmind-ai-reduces-google-data-centre-cooling-bill-40

Data Science in Climate Control
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https://ywang393.expressions.syr.edu/wp-content/uploads/2016/07/Deep-reinforcement-learning-for-HVAC-control-in-smart-buildings.pdf

Data Science in Climate Control
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https://deepmind.com/blog/article/machine-learning-can-boost-value-wind-energy

Data Science in Climate Control
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Getting Practical
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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
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https://stackoverflow.blog/2017/09/06/incredible-growth-python/
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Using Jupyter Notebooks

o Easy to use and update

o Provides interactive environment

o Portable

o Allows you to combine code with text, images, visualizations, etc.

o Allows you to share your results with others

Installation:
Ø https://jupyter.org
Ø https://www.anaconda.com/products/individual

https://jupyter.org/
https://www.anaconda.com/products/individual
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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 (%)
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Dataset: Country Statistics
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Common File Formats

CSV - comma-separated values

TSV - tab-separated values
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Worked Example

Open lecture1.ipynb1

1 Available on https://github.com/ekochmar/cl-datasci-pnp-2021



41/36

Python Refresher

Python tutorial: https://www.tutorialspoint.com/python/index.htm
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Loading CSV files
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Calculating Statistics over the Data
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Calculating Statistics over the Data
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Calculating Statistics over the Data
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Structuring your DS Project 
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Machine Learning Overview

This course will focus on supervised and unsupervised techniques
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Course Logistics
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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



52/36

Course Format
10 lectures

6 practicals

Assessment

● 20% from practicals (pass/fail)
● 80% from take-home assignment

Final assignment

● Practical end-to-end project
● Given out after Lecture 8
● Submit a report
● The report will be marked by two assessors
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Course Syllabus

1. Introduction Friday, 6 November

2. Linear Regression Monday, 9 November

3. Practical1: Linear Regression Tuesday, 10 November

4. Classification I Wednesday, 11 November

5. Practical2: Classification I Thursday, 12 November

6. Classification II Monday, 16 November

7. Practical3: Classification II Tuesday, 17 November

8. Deep Learning Basics Wednesday, 18 November
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Course Syllabus

9. Deep Learning with TensorFlow Monday, 23 November

10. Practical4: DL with TensorFlow Tuesday, 24 November

11. Deep Learning Architectures Wednesday, 25 November

12. Practical5: DL Architectures Thursday, 26 November

13. Visualization I Friday, 27 November

14. Visualization II Monday, 30 November

15. Practical6: Visualization Tuesday, 1 December

16. Challenges in Data Science Wednesday, 2 December
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Course Pages

Course homepage: https://www.cl.cam.ac.uk/teaching/2021/DataSciII/

Github: https://github.com/ekochmar/cl-datasci-pnp-2021

https://www.cl.cam.ac.uk/teaching/2021/DataSciII/
https://github.com/ekochmar/cl-datasci-pnp-2021
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