
Stellenbosch University Master’s Course

Data Science

Course Outline

Lecturers: Nico Katzke & Dr. Nicolaas Odendaal

1 PART I (Katzke)

The aim of the first part of the course is to introduce students to quantitative techniques

with a strong emphasis on practical application. In this, the first part of the course, we

will be covering topics around building sustainable, replicable and well documented

functional coding infrastructures using the freeware statistical package R, as well as

effectively using Github as a means of securing code in an efficient version controlled

environment. This is a specialized and technical course that will enable students to

comfortably engage with data, produce replicable projects and become more comfortable
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with data visualization and -analysis.

This course is also a pre-requisite for students looking to further their quantitative

finance skills by taking the financial econometrics course. All class notes and additional

information will be loaded onto the course’s official website:

https://datsci.nfkatzke.com

This section will count 50% of the final mark for the course.

1.1 Assessment

Students will be graded on their ability to master the concepts discussed in class. The

assessment will be conducted in a timed practical exam. Students will be expected to do

data analytics, produce visualizations and build a well-structured and documented project

using real world data. Submission will be done using Github, with students graded on

their coding, reasoning and creative abilities displayed in answering real world questions.

1.2 Topics Covered

1.2.1 Practical 1: Getting started in R

� Deep-dive in the coding language R

� Introduction to Rstudio

� Base R coding overview

1.2.2 Practical 2: Functional Programming

� Philosophical discussion around coding paradigms - focussing on Object Oriented

and Functional Coding developments through time.

� Building a robust functional coding environment
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� Functional coding in R - motivation and illustration of the power of functional

coding

� This will include a bonus practical serving as practice for effectively using modern

R verbage.

1.2.3 Practical 3: Tidy Programming

� An introduction to the Tidyverse

� Motivation and illustration of the power of tidy visualization in R

Readings: R4ds, Hadley Wickham (https://r4ds.had.co.nz/)

1.2.4 Practical 4: Data visualization

� Introduction to effective data visualization

� Overview of the power of tidy visualization using ggplot.

1.2.5 Practical 5: Writing Reports in R

� Overview of using Rmarkdown for writing formal reports in Pdf and HTML

� Introduction to using the Texevier package for writing formal academic reports.

For all the sessions, class notes will be made available online and communicated to

students ahead of time.

1.3 Assessment

A practical exam will be arranged with students directly. Students are required to arrange

access to a laptop / computer that has internet access and R & R-studio installed.

The practical exam date will be set for 16 - 17 June, and will be a 24 hour practical

project.
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