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FBER There are no strict requirements, but basic knowledge of programming,
Pre-requisites probability and statistics will be assumed throughout the course.
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Course Objectives

This is a graduate level course for students interested in data analysis and its manifold applications in the
industry. The course is tailored for students interested in practical applications of data science, and the
students will conduct and present independent research projects. Starting from basic descriptive statistics, we
will progress towards more involved techniques such as machine learning and natural language processing.
Basic understanding of probability theory, statistics and programming will be assumed. Code templates will be
provided in python, but other programming languages are accepted to solve the exercises and projects.

BERE
Teaching Methods

In the first part of this course, we will provide an overview of the basic methodologies to deal with big data,
and we will explain their applications in the industry. A particular focus is on the financial industry, where the
integration of big data is at a particularly advanced state. In the second part of the course, students will
analyze data themselves in order to gain insights on actual problems. The analysis and results will be
presented and discussed in class.
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Course Contents

(NEEAEREFK , BEiEBX2AE. Ifthe course is open to undergraduates, please indicate the
difference. )

Section 1 Overview of Big Data Analytics

e definition and characteristics of big data and data mining

e difference between artificial intelligence and machine learning
e opportunities and pitfalls of big data analysis

Section 2 Statistics for Big Data

® basics of probability distributions

e the importance of heavy-tail distributions
e statistical testing

Section 3 Data Exploration

e data visualization

* multi-variate regression
¢ dimensionality reduction

Section 4 Representation of Big Data as Complex Networks
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¢ network definition and concepts
¢ network topology measures
e big graph algorithms

Section 5 The Basics of Machine Learning

e classification vs. regression
¢ logistic regression

e performance evaluation

e dangers of overfitting

Section 6 Ensemble Methods

e decision trees

e decision forests
® boosted trees

Section 7 Neutral Networks

e history of neutral networks

e structured vs. unstructured data
¢ deep learning

Section 8 Text Mining

e pre-processing of text
¢ word embeddings

e transformers

Section 9 Big Data and AI Applications in Finance — I

e the rise of big data in finance

¢ the different types of big data in finance
e advanced performance evaluation

Section 10 Big Data and AI Applications in Finance — II
e alpha factor research

® sentiment analysis

® anomaly detection
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Course Assessment

Final exam - 50%
Research project — 50%
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Textbook and Supplementary Readings

Core textbook:
Shmueli, Galit, et al. Data mining for business analytics: concepts, techniques and applications in
Python. John Wiley & Sons, 2019.

Supplementary Readings:

Baesens, Bart. Analytics in a big data world: The essential guide to data science and its
applications. John Wiley & Sons, 2014.

De Prado, Marcos Lopez. Advances in financial machine learning. John Wiley & Sons, 2018.







