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UNIVERSITY

ADVANCED CODING

Grado en Administracion de Empresas / Bachelor in
Business Administration BBA SEP-2023 ACG-
NBA.1C.d.OPT.M.A

Area Information Systems and Technology

Number of sessions: 30
Academic year: 23-24
Degree course: 3°/4°

Number of credits: 6.0

Semester:
Category: OPTIONAL
Language: English

Professor: MARIANO ALVAREZ DIENTE
E-mail: mad2@faculty.ie.edu

Academic Background

Graduate and Master in Telecommunication Engineer, Universidad
de Valladolid

Graduate and Master in Literary Theory and Comparative
Literature, Universidad de Valladolid.

Master in E.S.O, Bachillerato, Professional training and languages teaching.
Master in Philological studies: professional/business applications.

Academic experience

Bachelor in Business Administration at IE University. Since 2010.

Bachelor in Information Systems and Computer Science. Since 2017.
Currently, Instructor at IBM Global Services on Internetworking and
Information and Telecommunication Technologies. Since 2004.

Courses taught at IBM:

Big Data & Analytics

Mobile & corporate strategy

New technologies in communications
WLAN networks implementation

WLAN security

WiIMAX technology

TCP/IP fundamentals

Networks Implementation & administration
IP Telephony (VolP).

loT (IBM Cloud)

Professional experience
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Currently. Freelance. Telecommunication and Information
Technologies projects.

Currently. Instructor at IBM Global Services

Engineer in Acoustics. Acoustic municipal centre Hall of Valladolid

Solyven S.L. Solar energy projects.

Office hours: Live tutorials available by previous appointment.
Contact details: e-mail: mad2@faculty.ie.edu

PREREQUISITES

The only prerequisite for this course is to have passed the course for
Introduction to programming before taking this course.

SUBJECT DESCRIPTION

Building on top of some basic programming knowledge (loops, if/else,
functions, files, etc...), this course expands this knowledge with the most
common Python modules: Numpy arrays, Pandas, Matplotlib, Flask, Request...

On the other hand, we will also introduce the use of APIs, extend data
collections, dive into OOP and approach the use of search, sorting and
recursion algorithms.

LEARNING OBJECTIVES

In this course you will learn how to use Python's advanced modules to extract
business knowledge from data including:

- Creating and manipulating arrays using the Numpy module
- Bulding dataframe data structures using Pandas

- Crafting visualizations using matplotlib

- GUlI interface

- Developing programs using the OOP approach

- Learning about network interactions: APIs, HTTP, Flask

- Looking at searching, sorting and recursion algorithms.

TEACHING METHODOLOGY

The course is mainly a practical hands-on course. During the sessions we will mix theoretical
lecturing with practical assignments. The course is designed for you to always have a laptop with
you in class so you can code directly the exercises during the sessions.

IE University teaching method is defined by its collaborative, active, and applied nature. Students
actively participate in the whole process to build their knowledge and sharpen their skills.
Professor’'s main role is to lead and guide students to achieve the learning objectives of the course.
This is done by engaging in a diverse range of teaching techniques and different types of learning
activities such as the following:
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Learning Activity Weighting Estimated time a
student should
dedicate to prepare for
and participate in

Lectures 13.33 % 20.0 hours

Discussions 16.67 % 25.0 hours

Exercises in class, 30.0 % 45.0 hours

Asynchronous sessions,

Field Work

Group work 20.0 % 30.0 hours

Individual studying 20.0 % 30.0 hours

TOTAL 100.0 % 150.0 hours

PROGRAM

SESSIONS 1 - 2 (LIVE IN-PERSON)

Introduction to Python.

In these two sessions we will review the main characteristics of the Python programming language
(variables, loops, conditional statements, files, functions) as a reminder from the previous course.

SESSIONS 3 - 4 (LIVE IN-PERSON)

Exercises to reinforce the content reviewed in the previous sessions.
Double session

SESSIONS 5 - 6 (LIVE IN-PERSON)

Simulation and design

The potential applications of simulation as a way to solve real-world problems. We will learn how
to think in order to simplify our developments.

SESSIONS 7 - 8 (LIVE IN-PERSON)

Classes
How defining classes can provide structures to make complex programs

SESSIONS 9 - 10 (LIVE IN-PERSON)

Data Collections |

Understanding the use of lists (arrays), dictionaries and tuples to represent a collection of related
data. Also dictionaries and CSV and JSON formats.

SESSIONS 11 - 12 (LIVE IN-PERSON)

Data Collections I
The use of CSV and JSON formats to facilitate the exchange of data
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SESSION 13 (LIVE IN-PERSON)

Practice the content from sessions 5 to 12.

SESSION 14 (LIVE IN-PERSON)

Midterm exam

SESSIONS 15 - 16 (LIVE IN-PERSON)

Object Oriented Programming

How to apply the use of inheritance, encapsulation and polymorphism in order to reuse code for
efficient coding.

SESSIONS 17 - 18 (LIVE IN-PERSON)

Graphics Interfaces: Introduction to Tkinter

In these sessions we will learn the fundamentals of Tkinter, the standard GUI library for Python.
Python when combined with Tkinter provides a fast and easy way to create GUI applications.
Tkinter provides a powerful object-oriented interface to the Tk GUI toolkit.

SESSIONS 19 - 20 (LIVE IN-PERSON)

Numpy and Pandas |

In this session we will introduce the NumPy library, that provides a simple yet powerful data
structure: the n-dimensional array. This is the foundation on which almost all the power of Python’s
data science toolkit is built. Learning NumPY is the first step on any Python data scientist’s journey.

SESSIONS 21 - 22 (LIVE IN-PERSON)

Numpy and Pandas Il

In this session we will introduce the Pandas library. Pandas is a powerful and flexible Python
package that allows you to work with labeled and time series data. It also provides statistics
methods, enables plotting, and more. One crucial feature of Pandas is its ability to write and read
Excel, CSV, and many other types of files.

SESSION 23 (LIVE IN-PERSON)

Practical Session

Practice the content from sessions 15 to 22.

SESSIONS 24 - 25 (LIVE IN-PERSON)

Data visualizations in matplotlib.
In these sessions we will review the use of matplotlib for visualizations.

SESSIONS 26 - 27 (LIVE IN-PERSON)

Web development frameworks: Flask
HTTP, using APIs, Web scraping
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In these sessions we will introduce Flask, a Python module that lets you develop web applications
easily thanks to a small and easy-to-extend core.

We will also learn the process of collecting and parsing raw data from the Web. We will also learn
the fundamentals of exchanging information through networks

SESSIONS 28 - 29 (LIVE IN-PERSON)

Practical Session and Final presentation

Wrapping-up all material seen in the course.

SESSION 30 (LIVE IN-PERSON)

Final Exam

EVALUATION CRITERIA

Your final grade in the course will be based on exams and the final team work that will be weighted
in the following way:

criteria percentage Learning Comments
Objectives

Final Exam 30 % Final exam in
session 30

Intermediate tests |20 % Midterm exam in
session 14

Group Work 30 % Final challenge in
teams

Class Participation |20 %

RE-SIT / RE-TAKE POLICY

A. CLASS PARTICIPATION
Three main criteria will be used in reaching judgment about your class participation:

- Depth and Quality of Contribution: The most important dimension of participation concerns what it
is that you are saying. A high quality comment reveals depth of insight, rigorous use of case
evidence, consistency of argument, and realism.

- Moving Your Peers’ Understanding Forward: Great ideas can be lost through poor presentation.
A high quality presentation of ideas must consider the relevance and timing of comments, and the
flow and content of the ensuing class discussion. It demands comments that are concise and clear,
and that are conveyed with a spirit of involvement in the discussion at hand.

- Frequency: Frequency refers to the attainment of a threshold quantity of contributions that is
sufficient for making a reliable assessment of comment quality. The logic is simple: if contributions
are too few, one cannot reliably assess the quality of your remarks. However, once threshold
guantity has been achieved, simply increasing the number of times you talk does not automatically
improve your evaluation. Beyond the threshold, it is the quality of your comments that must
improve. In particular, one must be especially careful that in claiming more than a fair share of
“airtime”, quality is not sacrificed for quantity. Finally, your attempts at participation should not be
such that the instructor has to “go looking for you”. You should be attempting to get into the debate
on a regular basis.

B. WORKGROUPS
During the course you will work with your group in order to develop a final assignment.
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C. GROUP FINAL PRESENTATION
In the last session of the course you will need to present and share with your classmates.

RE-SIT / RE-TAKE POLICY

Each student has four (4) chances to pass any given course distributed over two (2) consecutive
academic years. Each academic year consists of two calls: one (1) ordinary call (during the
semester when the course is taking place); and one (1) extraordinary call (or “re-sit”) in June/July.

Students who do not comply with the 70% attendance requirement in each subject during the
semester will automatically fail both calls (ordinary and extraordinary) for that Academic Year and
have to re-take the course (i.e., re-enroll) during the next Academic Year.

Regarding to the newly implemented ’liquid learning” model, all students must still abide by the
same IEU attendance policy, including those students who are connecting remotely to class
sessions and not physically in the classroom because they are unable to be physically in Spain, on
campus. During the sessions, students connecting remotely are required to fully connect their
camera and microphone at all times, and must actively participate during the sessions (using all
necessary audiovisual equipment), just as their fellow peers who are physically present in the
classroom on campus.

The Extraordinary Call Evaluation criteria will be subject to the following rules:

- Students failing the course in the ordinary call (during the semester) will have to re-sit evaluation
for the course in June / July (except those students who do not comply with the attendance rule,
and therefore will not have that opportunity, since they will fail both calls and must directly re-enroll
in the course during the next Academic Year).

- Itis not permitted to change the format nor the date of the extraordinary call exams or

deadlines under any circumstance. All extraordinary call evaluation dates will be announced in
advance and must be taken into consideration before planning the summer (e.g. internships, trips,
holidays, etc.)

- The June/July re-sit will consist of a comprehensive evaluation of the course. Your final grade

for the course will depend on the performance in this exam or evaluation only. l.e., continuous
evaluation over the semester (e.g. participation, quizzes, projects and/or other grade components
over the semester) will not be taken into consideration on the extraordinary call. Students will have
to achieve the minimum passing grade of 5 and the maximum grade will be capped at 8.0 (out of
10.0) —i.e., “notable” in the extraordinary call.

- Re-takers: Students who failed the subject on a previous Academic Year and are now re-

enrolled as re-takers in a course will need to check the syllabus of the assigned professor, as well
as contact the professor individually, regarding the specific evaluation criteria for them as re-takers
in the course during that semester (ordinary call of that Academic Year). The maximum grade that
may be obtained as a retaker during the ordinary call (i.e., the 3rd call) is

10.0 (out of 10.0).

After exams and other assessments are graded by the professor (on either the ordinary or
extraordinary call), students will have a possibility to attend a review session (whether it be a final
exam, a final project, or the final overall grade in a given course). Please be available to attend the
session in order to clarify any concerns you might have regarding your grade. Your professor will
inform you about the time and place of the review session.

- Students failing more than 18 ECTS credits after the June/July re-sits will be asked to leave the
Program. Please, make sure to prepare yourself well for the exams in order to pass your failed
subjects.

- In case you decide to skip the opportunity to re-sit for an exam or evaluation during the

June/July extraordinary call, you will need to enroll in that course again for the next Academic Year
as a re-taker, and pay the corresponding tuition fees. As you know, students have a total of four (4)
allowed calls to pass a given subject or course, in order to remain in the program.
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BEHAVIOR RULES

Please, check the University's Code of Conduct here. The Program Director may
provide further indications.

ATTENDANCE POLICY

Please, check the University's Attendance Policy here. The Program Director may
provide further indications.

ETHICAL POLICY

Please, check the University's Ethics Code here. The Program Director may
provide further indications.
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UNIVERSITY

ADVANCED CORPORATE FINANCE

Grado en Administracion de Empresas / Bachelor in
Business Administration BBA SEP-2023 ACF-
NBA.1C.f.OPT.M.A

Area Finance

Number of sessions: 25
Academic year: 23-24

Degree course: 3°/4°
Number of credits: 5.0

Semester:
Category: OPTIONAL
Language: English

Professor: JORGE MERLADET ARTIACH
E-mail: jmerladet@faculty.ie.edu

Jorge Merladet worked at first in the financial markets as an equity and fixed
income research analyst and then as the head of equity research department of
an investment bank in Spain. As a manager of the firm, Jorge contributed to re-
shape a formerly wealth management firm into a wide scope dealer in cash,
derivative and M&A markets, gaining licences to operate, gaining new clients,
increasing revenues and advising corporates in their IPOs, takeovers and
private equity deals.

From 2001, he became CEO of a privately held company. Jorge led two private
equity rounds and then the successful IPO of his company in 2005. After that,
he has been appointed director at the boards of different companies and
advisor to the board for strategic and finance matters and he has played a
major role in the expansion and in the restructuring of different businesses as
well as in their sale to national and international investors.

Office hours will be held on Zoom Mondays 8
pm: https://ieuniversity.zoom.us/j/961252014867?pwd=b2xrQk9gTVIMNEdOdFd
gbDFZOFhZZz09

PREREQUISITES

Corporate Finance and Capital Markets and compulsory subjects in the
Finance track that you will have taken and that will be very useful for our
course. Good Excel skills are also necessary.

SUBJECT DESCRIPTION
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In our course, our students have already studied an introductory course to
Corporate Finance and an introductory course to Capital Markets. The already
own the basic instruments: NPV & IRR, Fixed Income basics, Portfolio Theory,
Equity Markets and basic Derivative Markets. Now is time to put them to work
in managing your company.

LEARNING OBJECTIVES

From the perspective of the CFO or the CEO we will address their use for:

- Financial analysis and planning.
- Debt Financing and Risk Management.
- Issuing Equities and Valuation.

- Incentives and limits to debt financing and restructuring.
All along the course, we will be connecting finance from the corporate
perspective and the markets, understanding how can the decision maker better
defend the interest of his/her firm.

Towards the end of the course, we expect students to be prepared to solve a
case study and prepare take aways from the course for discussion.

TEACHING METHODOLOGY

IE University teaching method is defined by its collaborative, active, and applied nature. Students
actively participate in the whole process to build their knowledge and sharpen their skills.
Professor’'s main role is to lead and guide students to achieve the learning objectives of the course.
This is done by engaging in a diverse range of teaching techniques and different types of learning
activities such as the following:

Learning Activity Weighting Estimated time a
student should
dedicate to prepare for
and participate in

Lectures 20.0% 25.0 hours

Discussions 20.0% 25.0 hours

Exercises in class, 20.0 % 25.0 hours

Asynchronous sessions,

Field Work

Group work 20.0 % 25.0 hours

Individual studying 20.0 % 25.0 hours

TOTAL 100.0 % 125.0 hours

PROGRAM

SESSION 1 (LIVE IN-PERSON)

Course Intro

FINANCIAL ANALYSIS AND PLANNING
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SESSION 2 (LIVE IN-PERSON)

Financial Analysis
BMA Ch28

Book Chapters: Principles of corporate finance, Ch28 (See Bibliography)

SESSION 3 (LIVE IN-PERSON)

Financial Analysis
BMA Ch28

SESSION 4 (LIVE IN-PERSON)

Financial Planning and Management
BMA Ch29 & Ch30

Book Chapters: Principles of corporate finance, Ch29 & Ch30 (See Bibliography)

SESSION 5 (LIVE IN-PERSON)

Financial Planning and Management
BMA Ch29 & Ch30

SESSION 6 (LIVE IN-PERSON)

Exercises

DEBT FINANCING AND RISK MANAGEMENT

EQUITY FINANCING AND VALUATION

SESSION 7 (LIVE IN-PERSON)
Quiz

SESSION 8 (LIVE IN-PERSON)

Credit Risk and Corporate Debt
BMA Ch23 & Ch24

Book Chapters: Principles of corporate finance, Ch23 & Ch24 (See Bibliography)

RESTRUCTURING

SESSION 9 (LIVE IN-PERSON)
Credit Risk and Corporate Debt
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BMA Ch23 & Ch24

CASE STUDIES

SESSION 10 (LIVE IN-PERSON)

Managing Risk and International Risks
BMA Ch26 & Ch27
Book Chapters: Principles of corporate finance, Ch26 & Ch27 (See Bibliography)

DISCUSSION

SESSION 11 (LIVE IN-PERSON)

Managing Risk and International Risks
BMA Ch26 & Ch27

SESSION 12 (LIVE IN-PERSON)

Valuation
BMA Ch4
Book Chapters: Principles of corporate finance, Ch4 (See Bibliography)

SESSION 13 (LIVE IN-PERSON)

Valuation
BMA Ch4

SESSION 14 (LIVE IN-PERSON)

Issuing equities: Venture Capital, Private Equity, IPO

Case study presentation

BMA Ch15, 32.1-2

Book Chapters: Principles of corporate finance, Ch15, 32.1-2 (See Bibliography)

SESSION 15 (LIVE IN-PERSON)

Issuing equities: Venture Capital, Private Equity, IPO
Case study presentation
BMA Ch15, 32.1-2

SESSION 16 (LIVE IN-PERSON)
Quiz
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SESSION 17 (LIVE IN-PERSON)

Tax, Financing and Valuation
BMA Ch18 and Ch19

Book Chapters: Principles of corporate finance, Ch18 and Ch19 (See Bibliography)

SESSION 18 (LIVE IN-PERSON)

Tax, Financing and Valuation
BMA Ch18 and Ch19

SESSION 19 (LIVE IN-PERSON)

Management incentives and monitoring. Corporate social responsibility.
BMA Ch12.1-12.3

Book Chapters: Principles of corporate finance, Ch12.1-12.3 (See Bibliography)

SESSION 20 (LIVE IN-PERSON)

The cost of Financial Distress and Corporate Restructuring
BMA Ch18.3 & Ch32.4
Book Chapters: Principles of corporate finance, Ch18.3 & Ch32.4 (See Bibliography)

SESSION 21 (LIVE IN-PERSON)

Case Study: Quintiles IPO
Case Study: Can Apax Partners Salvage This BuyOut?

Practical Case: Quintiles IPO (HBS KEL843-PDF-ENG)
Practical Case: Cengage Learning: Can Apax Partners Salvage This Buyout? (HBS UV6926-PDF-
ENG)

SESSION 22 (LIVE IN-PERSON)

Case Study: Quintiles IPO
Case Study: Can Apax Partners Salvage This BuyOut?

SESSION 23 (LIVE IN-PERSON)

Case Study: Quintiles IPO
Case Study: Can Apax Partners Salvage This BuyOut?

SESSION 24 (LIVE IN-PERSON)

Corporate and market perspectives of finance: take aways.
Student presentations and discussion.

SESSION 25 (LIVE IN-PERSON)

Corporate and market perspectives of finance: take aways.

5
04th September 2023



Student presentations and discussion.

EVALUATION CRITERIA

Evaluation will be aligned with the course methodology to encourage collaborative, active and
applied work. Every student will be asked to defend his/her views, and is expected to participate.
Creative solutions will be welcome and we will be glad to consider even the least plausible
alternative.

As the course advances, higher consistency of the proposals is expected, but there is no right or
wrong. Sharing personal views and proposed actions will enrich every one of the participants.

Consequently, each of the students will be working in groups. Group and individual work will be
assessed based on:

- The student performance in two intermediate quizzes
- The discussion of two case studies and the prep work done in groups
- The presentation of take aways for open discussion at the end of the course.

- Individual session prep and Q&A all along the course
criteria percentage Learning Comments
Objectives
Quizzes 25 %
Reading and 15%
session
preparation
Group Work 25 %
Take-aways 25 %
Presentation and
Discussion
Class Participation [10 %

RE-SIT / RE-TAKE POLICY

Each student has four (4) chances to pass any given course distributed over two (2) consecutive
academic years. Each academic year consists of two calls: one (1) ordinary call (during the
semester when the course is taking place); and one (1) extraordinary call (or “re-sit”) in June/July.

Students who do not comply with the 70% attendance requirement in each subject during the
semester will automatically fail both calls (ordinary and extraordinary) for that Academic Year and
have to re-take the course (i.e., re-enroll) during the next Academic Year.

As a result of IE’s “liquid learning” model, all students must abide to the attendance policy for AY
2021-22 where physical (in-person) attendance to class is compulsory for all regular Face-to-Face
courses. Those students who, due to exceptional cases (that have been pre-approved by IE), are
connecting remotely to class sessions and not physically in the classroom are required to fully
connect their camera and microphone at all times , and must actively participate during the
sessions (using all necessary audiovisual equipment), just as their fellow peers who are physically
present in the classroom on campus.

The Extraordinary Call Evaluation criteria will be subject to the following rules:

- Students failing the course in the ordinary call (during the semester) will have to re-sit
evaluation for the course in June / July (except those students who do not comply with the
attendance rule, and therefore will not have that opportunity, since they will fail both calls and
must directly re-enroll in the course during the next Academic Year).

- It is not permitted to change the format nor the date of the extraordinary call exams or
deadlines under any circumstance. All extraordinary call evaluation dates will be announced in
advance and must be taken into consideration before planning the summer (e.g. internships,
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trips, holidays, etc.)

- The June/July re-sit will consist of a comprehensive evaluation of the course. Your final grade
for the course will depend on the performance in this exam or evaluation only. l.e., continuous
evaluation over the semester (e.g. participation, quizzes, projects and/or other grade
components over the semester) will not be taken into consideration on the extraordinary call.
Students will have to achieve the minimum passing grade of 5 and the maximum grade will be
capped at 8.0 (out of 10.0) —i.e., “notable” in the extraordinary call.

Re-takers: Students who failed the subject on a previous Academic Year and are now re-
enrolled as re-takers in a course will need to check the syllabus of the assigned professor, as
well as contact the professor individually, regarding the specific evaluation criteria for them as
re-takers in the course during that semester (ordinary call of that Academic Year). The
maximum grade that may be obtained as a retaker during the ordinary call (i.e., the 3rd call) is

10.0 (out of 10.0).

After exams and other assessments are graded by the professor (on either the ordinary or
extraordinary call), students will have a possibility to attend a review session (whether it be a final
exam, a final project, or the final overall grade in a given course). Please be available to attend the
session in order to clarify any concerns you might have regarding your grade. Your professor will
inform you about the time and place of the review session.

- Students failing more than 18 ECTS credits after the June/July re-sits will be asked to leave the
Program. Please, make sure to prepare yourself well for the exams in order to pass your failed
subjects.

- In case you decide to skip the opportunity to re-sit for an exam or evaluation during the
June/July extraordinary call, you will need to enroll in that course again for the next Academic
Year as a re-taker, and pay the corresponding tuition fees. As you know, students have a total
of four (4) allowed calls to pass a given subject or course, in order to remain in the program.

BIBLIOGRAPHY
Compulsory
- Richard A. Brealey, Stewart C. Myers, Franklin Allen, Alex Edmans (BMA).
(2023). Principles of corporate finance. 14th edition. McGraw Hill. ISBN
9781265074159 (Digital)
Only Connect Access through:
https://connect.mheducation.com/class/j-merladet-2023---a
Recommended
- Damodaran, A. (2012. Investment valuation. Wiley. ISBN 9781118206560
(Printed)

BEHAVIOR RULES

Please, check the University's Code of Conduct here. The Program Director may
provide further indications.

ATTENDANCE POLICY
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Please, check the University's Attendance Policy here. The Program Director may
provide further indications.

ETHICAL POLICY

Please, check the University's Ethics Code here. The Program Director may
provide further indications.
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UNIVERSITY

ADVANCED DATA ANALYTICS

Grado en Administracion de Empresas / Bachelor in
Business Administration BBA SEP-2023 ADA-
NBA.1C.s.OPT.M.A

Area Operations and Business Analytics
Number of sessions: 30
Academic year: 23-24
Degree course: 3°/4°
Number of credits: 6.0
Semester:
Category: OPTIONAL
Language: English

Professor; MARIA VICTORIA RIVAS LOPEZ
E-mail: mrivas@faculty.ie.edu

Maria Victoria Rivas Lopez, PhD.

| am an expert in data science to support business decisions. My career is
focused on teaching and doing research in disciplines of econometrics,
statistics, actuarial science, financial mathematics and datamining.

PhD in Actuarial Science and Reseacher at Havard, Columbia University,
Berkely and HKU.

mvrivas@faculty.ie.edu

| encourage all of my students to reach out to me via email with any questions,
concerns, or to discuss course-related matters. I'm here to support your
learning journey and provide guidance outside of class. Please feel free to
contact me, and I'll do my best to respond in a timely manner. | look forward to
hearing from you and fostering an open line of communication throughout the
semester.

PREREQUISITES

Students need to be familiar with basic concepts of descriptive statistics,
inference and hypothesis testing, as well as with the multiple linear regression
model.

SUBJECT DESCRIPTION
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Forecasting is embedded in all our planning activities from the beginning of our
history. All socioeconomic issues of the day require some level of prediction.
Planning and preparing for the future requires some forecasting because
today's decisions are functions of what we can foresee today. The users of
forecasts are firms, consumers, investors, government, etc. Models, by
construction, are limited representations of the economic and business
environments, but they will help us to take more objective decisions about the
future strategies and not based them only on our experience and intuition.

LEARNING OBJECTIVES

- The course's main objective is to provide studentswith a working methodology and a solid
knowledgebase for the use of forecasting models and econometric techniques in the areas of
businessand economics.

- Students will learn how to identify and how to use properly one of the most well-known family of
forecasting linear models.

- Additionally, students will learn how to use R, one of the most powerful software used for
economic and financial applications in major companies all around the world, in the context of
time series analysis.

TEACHING METHODOLOGY

IE University teaching method is defined by its collaborative, active, and applied nature. Students
actively participate in the whole process to build their knowledge and sharpen their skills.
Professor’s main role is to lead and guide students to achieve the learning objectives of the course.
This is done by engaging in a diverse range of teaching techniques and different types of learning
activities such as the following:

Learning Activity Weighting Estimated time a
student should
dedicate to prepare for
and participate in

Lectures 20.0 % 30.0 hours

Discussions 20.0% 30.0 hours

Exercises in class, 14.67 % 22.0 hours

Asynchronous sessions,

Field Work

Group work 30.0 % 45.0 hours

Individual studying 15.33 % 23.0 hours

TOTAL 100.0 % 150.0 hours

PROGRAM

SESSION 1 (LIVE IN-PERSON)
LESSON 1: INTRODUCTION TO FORECASTING

1. What is forecasting?
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2. Features of a Time Series

3. Basic notation and the objective of the Forecaster
4. The basic steps in a forecasting task

5. The statistical forecasting perspective

SESSION 2 (LIVE IN-PERSON)
LESSON 2: PROGRAMMING with R — an introduction

1. R Studio

2. Important Libraries in R

3. Reading data into R

4. Writing data into an excel file

5. Basic statistics and useful plots
6. Random number generation

7. Regression Analysis with R
R/ R-Studio:

Other / Complementary Documentation: R-4.3.1 for Windows
Other / Complementary Documentation: RStudio Desktop
Other / Complementary Documentation: An Introduction to R

SESSION 3 (LIVE IN-PERSON)
LESSON 2: PROGRAMMING with R — an introduction (cont.)

1. R Studio

2. Important Libraries in R

3. Reading data into R

4. Writing data into an excel file
5. Basic statistics and useful plots
6. Random number generation
7. Regression Analytis with R

SESSION 4 (LIVE IN-PERSON)
Lesson 3: REVIEW OF THE LINEAR REGRESSION MODEL (Chapter 2. Gloria Gonzalez-Rivera)

1. Conditional Density and Conditional Moments

. Linear Regression Model

. Estimation: Ordinary Least Squares

. R-squared and Adjusted R-squared

. Linearity and OLS

. Assumptions of OLS: The Gauss-Markov Theorem
. An Example: House Prices and Interest Rates

. Hypothesis Testing in a Regression Model

. The t-ratio

10. The F-test
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SESSION 5 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 3 using R Studio Program.

SESSION 6 (LIVE IN-PERSON)
LESSON 4 STATISTICS AND TIME SERIES

=

. Stochastic Process and Time Series

. Time Series

. The Interpretation of a Time Average

. Stationarity

. Useful Transformations of Non-stationary Processes

. A New Tool of Analysis: The Autocorrelation Functions

. Partial Autocorrelation

. Statistical Tests for Autocorrelation Coefficients

. Conditional Moments and Time Series: What Lies Ahead
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SESSION 7 (LIVE IN-PERSON)

LESSON 5 TIME SERIES GRAPHICS IN R (Chapter 2.Rob J, Hyndman and George
Athanasopoulos)

1. ts objects

. Time plots

. Time series patterns

. Seasonal plots

. Seasonal subseries plots
. Scatterplots

. Lag plots

. Autocorrelation
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. White noise

SESSION 8 (LIVE IN-PERSON)

PRACTICAL CASE

The students are going to develop practical cases based on lessons 4 and 5 using R Studio
Program.

SESSION 9 (LIVE IN-PERSON)
LESSON 6 Tools of the Forecaster
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. The Information Set

. Some Information Sets Are More Valuable Than Others
. Some Time Series Are More Forecastable Than Others
. The Forecast Horizon

. Forecasting Environments

. The Loss Function

. Some Examples of Loss Functions

. Optimal Forecast: An Introduction
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. A pause where are we and where are we going?

SESSION 10 (LIVE IN-PERSON)
PRACTICAL CASE

The students are going to develop a practical case based on lesson 6 using R Studio Program.

SESSION 11 (LIVE IN-PERSON)

LESSON 7 Forecasting with Moving Average (MA) Processes

. A Model with No Dependence: White Noise

. What Does This Process Look Like?

. The Wold Decomposition Theorem: The Origin of AR and MA Models
. Finite Representation of the Wold Decomposition

. Forecasting with Moving Average Models

. MA(1) Process

. MA(q) Process
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SESSION 12 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 7 using R Studio Program.

SESSION 13 (LIVE IN-PERSON)
PRACTICAL CASE

The students are going to develop a practical case based on lesson 7 using R Studio Program.
(cont)

SESSION 14 (LIVE IN-PERSON)

LESSON 8 Forecasting with Autoregressive (AR) Processes

1.Cycles

2.Autoregressive Models

3.The AR(1) Process

4.AR(2) Process

5.AR(p) Process

6. Chain Rule of Forecasting

7.Seasonal Cycles

8.Deterministic and Stochastic Seasonal Cycles

9.Seasonal ARMA Models
10.Combining ARMA and Seasonal ARMA Models
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SESSION 15 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 8 using R Studio Program.

SESSION 16 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 8 using R Studio Program.
MID-TERM EXAM

SESSION 17 (LIVE IN-PERSON)

LESSON 9 Forecasting Practice |

1 The Data: San Diego House Price Index

2 Model Selection

3 The Forecast

4 Who Are the Consumers of Forecasts?

5 Is It Possible To Have Different Forecasts from the Same Model?

6 What Is the Most Common Loss Function in Economics and Business?

SESSION 18 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 9 using R Studio Program.

SESSION 19 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 9 using R Studio Program.

SESSION 20 (LIVE IN-PERSON)

LESSON 10 Forecasting Practice Il: Assessment of Forecasts and Combination of Forecasts

1 Optimal Forecast

2.Symmetric and Asymmetric Loss Functions
3 Testing the Optimality of the Forecast

4 Assessment of Forecasts

5 Descriptive Evaluation of the Average Loss
6 Statistical Evaluation of the Average Loss
7 Combination of Forecasts

8 Simple Linear Combinations

9 Optimal Linear Combinations

SESSION 21 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 10 using R Studio Program.

SESSION 22 (LIVE IN-PERSON)
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LESSON 11 Forecasting the Long Term: Deterministic and Stochastic Trends

1. Deterministic Trends
2 Trend Shapes

3.Trend Stationarity

4. Optimal Forecast
5.Stochastic Trends

6. Trend Shapes

7. Stationarity Properties
8. Optimal Forecast

SESSION 23 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 11 using R Studio Program.

SESSION 24 (LIVE IN-PERSON)

LESSSON 12 Forecasting with a System of Equations: Vector Autoregression

1. What Is Vector Autoregression (VAR)?
2. Estimation of VAR

3. Granger Causality

4. Impulse-Response Functions

5. Forecasting with VAR

SESSION 25 (LIVE IN-PERSON)

PRACTICAL CASE
The students are going to develop a practical case based on lesson 12 using R Studio Program.

SESSION 26 (LIVE IN-PERSON)

CHAPTER 13 Forecasting the Long Term and the Short Term Jointly

1. Finding a Long-Term Equilibrium Relationship
2. Quantifying Short-Term Dynamics: Vector Error Correction Model
3. Constructing the Forecast

SESSION 27 (LIVE IN-PERSON)

LESSON 14 Forecasting Volatility |

1. Motivation

2. The World is Concerned About Uncertainty

3. Volatility Within the Context of Our Forecasting Problem
4.Setting the Objective

5.Time-Varying Dispersion: Empirical Evidence

6. Is There Time Dependence in Volatility?

7. What Have We Learned So Far?

8. Simple Specifications for the Conditional Variance

9. Rolling Window Volatility

10. Exponentially Weighted Moving Average (EWMA) Volatility

SESSION 28 (LIVE IN-PERSON)
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LESSON 15 Forecasting Volatility Il

1. The ARCH Family

2. ARCH(1)

3. ARCH(p)

4. GARCH(1,1)

5.Estimation Issues for the ARCH Family
6. Realized Volatility

SESSION 29 (LIVE IN-PERSON)
PRACTICAL CASE

The students are going to develop practical cases based on lesson 13,14,15 using R Studio
Program.

SESSION 30 (LIVE IN-PERSON)
PRACTICAL CASE

The students are going to develop practical cases based on lesson 13,14,15 using R Studio
Program.

EVALUATION CRITERIA

The assessment system, in the ordinary sitting, will have the following compulsory rubrics:

- — 10% of the student’s final grade: individual assignments (continuous assessment through
tests and practical exercises).

- — 40% of the student’s final grade: group work (theoretical-practical) is to be carried out during
the course in Word and Power point, making use of the corresponding software (R Studio
Program). The groups will be made up of a maximum of 4 students. Students are going to
present the group work: Forecasting data science project

- — 50% of the student’s final grade: two individual theoretical-practical tests will be completed
(without notes) on the specified dates. A minimum average grade of 4 out of 10 must be
obtained in the tests in order to pass the subject. If the minimum grade of 4 is not obtained, a
weighted average including all other assignments will not be calculated, and the final grade of
the subject will be the average grade of the two tests.

- — The_assessment system in the extraordinary sitting is the same as that of the ordinary sitting.

criteria percentage Learning Comments
Objectives

Final Exam 50 %

Individual Work 10 %

Group Work 40 %

RE-SIT / RE-TAKE POLICY

Each student has four (4) chances to pass any given course distributed over two (2) consecutive
academic years. Each academic year consists of two calls: one (1) ordinary call (during the
semester when the course is taking place); and one (1) extraordinary call (or “re-sit”) in June/July.

Students who do not comply with the 70% attendance requirement in each subject during the
semester will automatically fail both calls (ordinary and extraordinary) for that Academic Year and
have to re-take the course (i.e., re-enroll) during the next Academic Year.
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As a result of IE’s “liquid learning” model, all students must abide to the attendance policy for AY
2021-22 where physical (in-person) attendance to class is compulsory for all regular Face-to-Face
courses. Those students who, due to exceptional cases (that have been pre-approved by IE), are
connecting remotely to class sessions and not physically in the classroom are required to fully
connect their camera and microphone at all times , and must actively participate during the
sessions (using all necessary audiovisual equipment), just as their fellow peers who are physically
present in the classroom on campus.

The Extraordinary Call Evaluation criteria will be subject to the following rules:

- Students failing the course in the ordinary call (during the semester) will have to re-sit
evaluation for the course in June / July (except those students who do not comply with the
attendance rule, and therefore will not have that opportunity, since they will fail both calls and
must directly re-enroll in the course during the next Academic Year).

- It is not permitted to change the format nor the date of the extraordinary call exams or
deadlines under any circumstance. All extraordinary call eval