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INTRODUCTION TO DATA SCIENCE

•What is data science

• Examples from my work

•Data science workflow walkthrough

•How can I learn more?
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IS DATA SCIENCE: “THE SEXIEST JOB OF THE 21ST 
CENTURY”?

• In 2012 the Harvard Business Review described data 
science as being 

 ‘The sexiest job of the 21st Century’

• ‘Data will be the raw material of the 21st Century’
 Angela Merkel, German Chancellor, Davos 2018
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WHAT IS THIS THING CALLED DATA SCIENCE?
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WHAT IS THIS THING CALLED DATA SCIENCE?
• Any data can be looked at, multiple data sets used

•  Structured, unstructured, numbers, words, clicks, actions, images

• Multi-disciplinary 

• Part physics, statistics, maths, computer science, coding, big data, business

• Clean data before use

• Removes incorrect and partial data

• Uses scientific methods and algorithms 

• Coding, decision trees, machine learning, neural networks 

• Extracts knowledge and insights from data

• The output is verified as being plausible
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THE VENN DIAGRAM 
OF DATA SCIENCE
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ABOUT ME
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https://www.needpix.com/photo/920796/mountain-telescope-
hawaii-summit-astronomy-astrophysics-mauna-kea-keck-
telescope-subaru-telescope



HOUSE OCCUPANCY CALCULATIONS
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COMMERCIAL EXAMPLES OF DATA SCIENCE

•Business analytics

•Recommender engines

•Online advertisements

• Financial predictions

• Internet of Things

•Diagnostics

•Kaggle competitions
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THE RISE OF DATA SCIENCE

• As more data is collected in all walks of life the need to 
analyse this data and find it’s hidden secrets becomes 
increasingly important

• Blurred line between engineer, statistician, data analyst,                   
data scientist, data engineer, business analyst

• People from different backgrounds are re-training and 
becoming data scientists
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DATA SCIENCE FLOW
1. Identify requirement

2. Setup data science tools

3. Get data 

4. Look at data 

5. Need more data?

6. Clean data set

7. Setup model

8. Evaluate model

9. Calculate results

10. Present results
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SURVIVAL OF THE BEST DATA

By F.G.O. Stuart (1843-1923) - http://www.uwants.com/viewthread.php?tid=3817223&extra=page%3D1, Public 
Domain, https://commons.wikimedia.org/w/index.php?curid=2990792
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2) SET UP DATA SCIENCE TOOLS

•Python programming language
•Toolboxes such as NumPy, pandas and       
scikit-learn

• Integrated Development Environment (IDE)
• Jupyter notebook style
•Google Colab
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GO TO GOOGLE COLAB
https://colab.research.google.com
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OPEN A NEW PYTHON 3 NOTEBOOK
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4) LOOK AT YOUR DATA SET

• Important step to get an understanding of the data
• If you don’t understand your data set it will be hard to get 

insights from it

• Check that is has been read in correctly

• Look at raw data and plot things to help understanding
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TITANIC DATA INVESTIGATION
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6) CLEAN DATA SET

• This is where most of your time is spent as a data scientist

• Need to ensure you do not introduce bias or errors to the 
data set during cleaning

• Examples of cleaning practices:
• Remove lines with missing data
• Use an average to fill missing data
• Use a different data set to fill missing data
• Interpolate between points
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MACHINE LEARNING AND                           
ARTIFICIAL INTELLIGENCE
• AI is getting computers to behave like humans

• ML is an application of AI 

• gives the ML code access to data and lets it learn for itself

• Two categories of ML:

• Supervised 

• decision trees, random forests, linear regression, Gaussian 
regression, Bayesian statistics

• Unsupervised 

• clustering, k-means, anomaly detection, neural networks, 
method of moments
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DECISION TREE
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Are you 
thirsty?

Is it a long time since 
you last had a drink?

Drink of 
water

No  Yes

Yes  No 

Drink of 
water

No drink 
of water
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RANDOM FORESTS
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DATA INPUT

CREATE LOTS OF DIFFERENT DECISION TREES

RANDOM FOREST PREDICTION
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CROSS VALIDATION SCORE

• Splits data randomly into k sections (fold)

• Model is fitted on k-1 of sections – training data

• Model is evaluated on remaining section – testing data

• Repeated k times
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CROSS VALIDATION SCORE

DATA SET  SPLIT

FOLD 1 1 2 3

FOLD 2 1 2 3

FOLD 3 1 2 3
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TRAINING DATA

TESTING DATA
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SO, IS DATA SCIENCE: “THE SEXIEST JOB OF THE 
21ST CENTURY”?

• It is certainly a job with its profile on the rise

•Analytical role with varied and interesting work

•Data Science is a well paid and sought-after skill set 
• a lot of people are re-training or re-branding

• It covers a skill set desperately needed in this new 
digital world

• It needs people with good analytical skills to champion 
its evolution as a numerical science
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HOW DO I LEARN MORE?

•Learn to program in Python

•Get to grips with the data science packages
•NumPy, pandas and scikit-learn

•Brush up on your stats

•Understand the business you want to work in

•Practice!!
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QUESTIONS!

• Dr Tamara Clelford

https://tamaraclelford.co.uk/online_courses.html
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