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Data analysis and visualisation

Presentation

Learning objectives

To study any type of information, you need to have an overall idea of the distribution of the information and its characteristics. In 
this context, data visualisation is the starting point for data analysis.

Data analysis and visualisation require concrete tools to make explicit the information on which future decisions are based. This 
analysis is based on the intuition of the data scientist and is guided throughout the analysis process by visualisation methods that 
reflect the information present in the data.

There are also many cases where, because of their size, the data cannot be manipulated. In these cases, mastering data reduction 
is also essential.

In the first part of the course, we propose to study data visualisation and characterisation methods, while defining the conditions for 
using these techniques. The course begins with an introduction to probability, random variables and the tools provided by descriptive 
statistics. A good understanding of these concepts is essential and forms the basis of this course. We then present the usual 
algorithms for dimensionality reduction.   

Secondly, we will look at data visualisation, which is the graphical representation of information and data. Using visual elements 
such as graphs and maps, data visualisation tools make it easy to see and understand trends or unusual values in data.

Increasingly popular with organisations in all sectors, data visualisation is gradually becoming the norm. Its advantages make it the 
ideal tool to help in decision-making and contribute to the right direction of actions taken. This course aims not only to introduce 
visualisation techniques, but also to provide guidelines for presenting information correctly.

Description of the programme

Descriptive statistics

PCA (Principal Component Analysis)

MDS (MultiDimensional Scaling) and Isomap

T-SNE (t-distributed Stochastic Neighbor Embedding)

Lle (Locally Linear Embeddings)

1 / 3 Syllabus 2024-2025



Data analysis and visualisation

Pandas library

Seaborn bookshop

Plotly graphics library

Dash Framework

Heroku Cloud Server

Visualisation and communication

Databases

Generic central skills and knowledge targeted in the discipline

Throughout the course, various applications programmed in python will be designed to enable students to:

* Manipulate descriptive statistical methods and evaluate the hypothesis of interest.
* Handle high-dimensional data by applying dimension reduction methods (in application of the theory proposed in the 

Mathematics for AI course): PCA, MDS, isomap, t-SNE and lle.
* Understand the theoretical concepts and their implementation in sklearn.
* Select and apply the appropriate statistical tools.
* Design systematic data analysis processes.
* Obtain results from a data set and contextualise them.
* Explain results and conclusions accurately and effectively.
* Implement data analysis pipelines in Python.
* Retrieving and cleaning data
* Processing and analysing data
* Correct communication of data
* Setting up a Dashboard
* Deploying a web analytics application on a server.

How knowledge is tested

Reports at the end of each session.
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Teaching team

* Benjamin OCAMPO

Total des heures 22h

MN 22h
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