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Today:
• Analyse and identify the components of a data pipeline

or analytic workflow

• List the different stages of data cleaning and model 
development

• Look at potential issues with data and how to address
these issues



Why R?Advantages:

Large community of resources 

Free and open source with a large 
number of statistics-related libraries

Excellent visualisation and analysis tools

Disadvantages:

Speed and memory management

“Knowledge of programming 
fundamentals certainly helps when 

adding R to your toolbox, but I wouldn't 
say it's required to get started.

R is best suited for people that have 
data-oriented problems they're trying 

to solve, regardless of their 
programming aptitude."







• Problem definition: Identifying and understanding business problem or 
opportunity

• Data collection: Gathering and understanding the necessary data 
from various sources

• Data Cleaning and Preprocessing: Refining the data to ensure quality 
and relevance

• Data Exploration and Analysis: Investigating the data for patterns 
and insights

• Model building: Developing descriptive/predictive/prescriptive models

• Validation and testing: Assessing the model’s performance and 
accuracy

• Interpretation and communication

• Deployment: Implementing the model in a real-world setting (or 
further iteration – back round the loop)
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Pipelines:



CRISP-DM
Cross Industry Standard Process 
for Data Mining - CRISP-DM

● Business Understanding
● Data Understanding
● Data Preparation
● Modelling
● Evaluation
● Deployment

Chapman, P., Clinton, J., Kerber, R., Khabaza, T., Reinartz, T., Shearer, C., & Wirth,

R. (2000). CRISP-DM 1.0: Step-by-step data mining guide. SPSS inc, 9(13), 1-73

CRISPMWP-1104-1C.qxd (exeter.ac.uk)

Schröer, C., Kruse, F., & Gómez, J. M. (2021). A systematic literature review on 

applying CRISP-DM process model. Procedia Computer Science, 181, 526-534.

https://ele.exeter.ac.uk/pluginfile.php/3072325/mod_label/intro/crisp-dm.pdf


CRISP-DM



Data Preparation

● Selecting

● Cleaning

● Constructing

● Integrating

● Formatting



Data Preparation



Select data



Clean data



Construct, Integrate, Format data



Data Cleaning

• ID
• Variable type
• Extreme values
• Missing values
• Missing data
• Duplicate values
• Text processing – stop word 

removal, case conversion, 
special character removal

Data Preparation

• Derived attributes
• Merge with other datasets for 

extra insight
• Reformat

ID Cust-Name DOB Home_
town

Postcode Gender Product 
Rating

Feedback

C1001 J.Smith 10/02/1981 London LD1 2AB M 5 excelent

C1002 Mary Williams 2.02/1981 Exeter EX1 2AB 4 good

C1003 Emily 3/02/1980 Plymouth PL1 2AB 5 excellent

C1004 Sara Roberts 1981-02-5 York F 3 fair

C1005 Dave 15/02/1981 M

C1006 June Ford 21/04/1981 Glasgow GA1 2AB F good

C1007 Winter Phillips 11/12/1981 York Y01 2AB F 3 goOd

C1008 Julie 19/08/1981 PL2 2AB F 2 Acceptab;le

C1009 Andi Smith 1 May 1980 Oxford OX1 2AB 1 poor

C1010 Paula Penn 10/11/1981 Stafford ST1 2AB F 10 brilliant

Clean data



Re-shaping data

Chipset Site A Site B Site C Site D

Hello 15 8 30 27

Snapdragon 29 17 14 42

Dimensity 10 19 25 23

Chipset Site DBH (mill)

Hello A 15

Hello B 8

Hello C 30

Hello D 27

Snapdragon A 29

Snapdragon B 17

Snapdragon C 14

Snapdragon D 42

Dimensity A 10

Dimensity B 19

Dimensity C 25

Dimensity D 23

Wide Long



Useful commands for 
inspecting data in R

head: this by default prints the first 6 rows of the 
dataframe

tail: this by default prints the last 6 rows to the 
console

str: this prints the structure of your dataframe

dim: this by default prints the dimensions, that 
is, the number of rows and columns of your 
dataframe

colnames: this prints the names of the columns 
of your dataframe

summary: this function provides summary 
statistics on the columns of the data frame

Basic data types in R:

•numeric - (10.5, 55, 787)
•integer - (1L, 55L, 100L, where the letter "L" declares this as an integer)
•character (e.g postcodes, IDs, names)
•factor (‘female’, ‘male’)(‘excellent’, ‘okay’, ‘poor’)
•logical (a.k.a. boolean) - (TRUE or FALSE)

We can use the class() function to check the data type of a variable

Or glimpse() to see the class of each column in a dataset

is.na() to find missing values



Inner join consists of 
merging two 
dataframes in one that 
contains the common 
elements of both, as 
described in the 
following illustration:

Merging / joining

Full (outer) join
merges all the columns 
of both data sets into 
one for all elements:

Left (outer) join consists 
of matching all the rows 
in the first data frame 
with the corresponding 
values on the second. 

The right join in R is the 
opposite of the left outer 
join. In this case, the 
merge consists of joining 
all the rows in the second 
data frame with the 
corresponding on the 
first.

How to merge in R (youtube.com)

How to merge data in R using R merge, dplyr, or data.table | InfoWorld

https://www.youtube.com/watch?v=j6UmUPxC4rU
https://www.infoworld.com/article/3454356/how-to-merge-data-in-r-using-r-merge-dplyr-or-datatable.html


Tasks for next week: 
Data visualisation

Read: Storytelling with 
Data (pdf on ELE)

Watch: Turning bad charts 
into compelling stories
Dominic Bohan | 

TEDxYouth@Singapore -

YouTube

Do the Rstudio

primer/visualisation Posit Cloud

Download from ELE and save 
files for Week 3 workshop

Listen: Data Is 

Personal with Evan 

Peck – Data Stories

https://www.youtube.com/watch?v=edAf1jx1wh8
https://www.youtube.com/watch?v=edAf1jx1wh8
https://posit.cloud/learn/primers
https://posit.cloud/learn/primers
https://datastori.es/data-is-personal-with-evan-peck/
https://datastori.es/data-is-personal-with-evan-peck/
https://datastori.es/data-is-personal-with-evan-peck/


Any questions?

?
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