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1. Course Overview

The goal of this course is to provide hands-on experience on key data mining 
technologies using one particular tool – the R environment.

R is a fast growing technology that has been witnessing widespread acceptance both in 
academia and industry. Recent surveys have even put it in the top regarding usage by 
professional data miners (Rexer Analytics survey, 2013). There are many factors 
contributing for this acceptance but clearly these include the price (free), being open 
source (trustworthy software that can be easily inspected/checked for flaws), the 
extension of available methods (exponential growth of the set of available methods for 
different application areas), and the available support from the community (an 
extremely large community of knowledgeable experts proving top-notch support for 
free).
 
In this course we will illustrate the use of R for several key data mining processes. This 
illustration will be driven by concrete case studies that we will “solve” using R. 

After taking this course you should be able to use R for:

1. Understanding your data. Exploratory analysis of data frequently provides key 
insights to data properties and problems that can have a big impact on posterior 
mining steps and may help in mapping business problems into data mining tasks. 
We will provide practical illustrations of methods for summarizing, visualizing and 
preparing your data for model construction.

2. Master frequently used modeling techniques. Data can be modeled in many different 
ways. The outcomes of these models can provide useful information for decision 
makers. We will address several concrete modeling tasks with frequently used 
techniques. We will learn how to obtain and apply these models in R.



3. Correctly assess the performance of models. Performance assessment is a key step for 
taking advantage of the results of data mining models. Being able to carry out this 
task in a reliable way is of key importance to make sure future deployment of data 
mining pays off.

4. Easily report and deliver results of data mining. The outcome of data mining often 
needs to be reported, communicated and made available to different types of 
people (e.g. decision makers, key personnel of other departments lacking 
knowledge of data mining, etc.). We will learn how specific tools available in R can 
boost our productivity in this type of tasks.

2. Focus and interaction 

The course will illustrate the use of R for several key data mining tasks. The main focus 
will be on how to carry out these tasks in R and not on the principles and theory behind
these approaches. This means that this is a practical course that will illustrate several of
the techniques you have learned on previous courses. We will cover the full data mining
cycle from importing data into R till deployment of the data mining results. The course 
is driven by concrete case studies and full solutions will be provided to allow you to 
replicate and re-use the solutions, in the spirit of open source software like R.

You are expected to attend the entire class sessions, to arrive prior to the starting time, 
and to follow basic classroom etiquette, including having all electronic devices turned 
off and put away for the duration of the class and refraining from chatting or doing 
other work or reading during class.

If you have questions about class material that you do not want to ask in class, or that 
would take us well off topic, please detain me after class, send me an email with your 
questions.

3. Readings

Book: An (optional) textbook that can help you in the class  is:

Data Mining with R: learning with case studies    by Luis Torgo (2010), CRC Press.

This book illustrates the use of R for data mining through the use of concrete case 
studies, some of which we will cove in this course. We will complement the book with 
discussions of some of the case studies, new material not appearing in the book and 
some extra illustrations.



 Supplemental books  (also optional):
- Dynamic Documents with R and knitr
by Yihui Xie
CRC Press R book series

◦ This book provides an extensive coverage of the knitr infra-structure to 
produce dynamic documents (presentations and reports) using R, by the 
author of knitr himself.

- Data Mining with Rattle and R
by Graham Williams
Springer UseR! Book series

◦ This book provides another view on using R for data mining. Compared 
to the recommended textbook, this one does not follow a complete case
studies policy and it is focused on the use of one particular GUI 
developed by the author – Rattle.

- Advanced R
by Hadley Wickham
CRC Press 

◦ This book provides an extensive coverage of advanced topics of R 
programming. It is only of use for those wanting to delve deep into R 
programming and R software development. The book is available (for 
free) online at http://adv-r.had.co.nz/

4. Software 

This course is about using R for data mining. In this context, you are required to have 
an up-to-date installation of R in your laptop. R can be freely obtained from 
http://www.r-project.org . Rstudio is another free software tool that provides and 
integrated development environment to R. I strongly recommend that you use Rstudio 
as your tool for interacting with R. Rstudio can be freely downloaded from 
http://www.rstudio.com . 

R comes with an extensive set of tools pre-installed. Still, it can be easily extended 
through the (free) installation of extra packages. We will use several of these. You can 
easily  install any of these extra packages in Rstudio. One that we will use extensively is 
the R package accompanying the textbook that contains many functions and case 
studies that we will use throughout the course. The name of the package is “DmwR”.

http://www.r-project.org/
http://www.rstudio.com/


IMPORTANT: In order to install the above mentioned software you must have access 
to a computer on which you can install software.  Moreover, due  the practical 
nature of this course you are expected to have your laptop with you during the 
classes, as it will be necessary for hands-on exercises.

5. Requirements 

For those of you requiring a grade and evaluation as a result of the course you are 
required to be present in all classes for completion of the course. Grading will be a 
function of your class participation  and also of an individual  practical assignment to be
carried out after the course.

Grading Breakdown:
1. Practical Assignment: 80%
2. Participation & Class Contribution: 20%

6. Class Topics and Schedule

Day 1: Introduction to Data Mining and R

• A brief introduction to Data Mining
◦ Main tasks and objectives
◦ Illustrative case studies

• A brief introduction to R and Rstudio
• Basic concepts of the R language

◦ Hands on practice

Day 2: Data Munging

• Presentation of the first case study
• Importing data into R

◦ Hands on practice
• Data summarization

◦ Examples and exercises in R

Day 3 :  Data Visualization and Reporting 



• Data visualization
◦ Examples and exercises in R

• Reporting
◦ Dynamic reports and presentations in R using knitr

Day 4 :  Predictive Analytics 

• Introduction to predictive modelling
◦ Classification and regression tasks

• Evaluation metrics
• Linear discriminants and linear regression

◦ Hands on exercises in R
• Classification and regression trees

◦ Hands on exercises in R

Day 5 :  Predictive Analytics (cont.)

• Support vector machines
◦ Hands on exercises in R

• Ensembles and Random forests
◦ Hands on exercises in R

• Model evaluation strategies
◦ Reliability of estimates

Day 6 :    Model Evaluation and Selection

• Experimental methods for performance estimation
◦ Cross validation
◦ Holdout
◦ Bootstrap

• The performanceEstimation package
◦ Illustrations in R

• Statistical significance of the observed differences
◦ Illustrative case studies and hands on practice

• Hands on project
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