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2.2.Learning goals
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4.Methodology, learning tasks, syllabus and resources

4.1.Methodological overview

The methodology followed in this course is oriented towards achievement of the learning objectives. It is based on:
® [ectures and subsequent discussion between professor and students.
® Individual and voluntary assignments about open questions presented in class.

Therefore, the learning process is a mixture of lectures, done by the teacher, and the active participation of students on the
different topics of the course. Moreover, students should do small presentations in class, summaries about proposed
readings, and exercises suggested by the teacher. Computer resources are used in lectures and presentations.

4.2 Learning tasks

The course includes the following learning tasks:
® | ectures (40 hours): compulsory attendance.
® Autonomous work (90 hours).

® Discussion and presentation of a final report (20 hours): compulsory attendance. The defense of the report will take
place at the end of the course.



® Presentation and discussion, at the end of the course, of a significant collection of problems and exercises.

® Assessment: continuous assessment system, or students who wish it have the opportunity to take a global final
exam.

4.3.Syllabus

The course will address the following topics:
SECTION I. ECONOMETRICS
Topic 1. PRELIMINARIES
1.1 The Method in Economics. Empirical Testing and Econometrics
1.2 Statistics Review. Estimation and Testing. LR, W and LM tests
1.3 The General Linear Model
1.4 Internal and External Validation
1.5 Threads to Internal Validation
1.6 Information Criteria: the bias-variance trade-off
Topic 2. TIME SERIES MODELS
2.1 Models for Stationary Variables
2.1.1 Univariate Time Series Models.ARIMA
2.1.2 Multivariate Time Series Models. ARD and CRD
2.1.3 The VAR Model
2.2 Models for Non-stationary Variables
2.2.1 Unit Root. Testing
2.2.2 Cointegration. Testing
2.2.3 ECM Model
2.3 Non-linear Models
2.3.1 ARCH and GARCH Models
2.3.2 TAR Models
2.3.3 Bilinear Models
Topic 3. MICROECONOMETRICS
3.1 Panel Data Models
3.1.1 Pooled Model
3.1.2 Fixed Effects Model
3.1.3 Random Effects Model
3.2 Qualitative and Limited Dependent Variable Models
3.2.1 Models with Binary Dependent Variables: Logit and Probit
3.2.2 Multinomial Models
3.2.3 Ordered Choice Models
3.2.4 Models for Count Data

SECTION II. ADVANCED MATHEMATICAL INSTRUMENTS IN ECONOMIC ANALYSIS
Topic 1. DISCRETE ANALYSIS
1.1 Infinite series. Convergence tests.
1.2 Difference equations.
1.3 Discrete systems of equations.
1.4 Economic Analysis Applications.
Topic 2: MATHEMATICAL PROGRAMMING
2.1 Inequality constraints programs.
2.2 Kuhn-Tucker conditions.
2.3 Global optimality conditions.
2.4 Economic Analysis Applications.
Topic 3. OPTIMAL CONTROL THEORY
3.1 Hamiltonian. The Pontryagin maximun principle.
3.2 Dynamic programming.
3.3 Economic Applications.



Topic 4. MILLENNIUM PROBLEMS
4.1 The input-output framework.
4.2 Other Economic Analysis Applications.

4.4.Course planning and calendar

The course starts in the second half of October and ends in late January, with an approximate duration of 15 weeks. The
contents will be explained according to the syllabus. Each topic will take approximately 2 weeks. There will be presentations
of assignments throughout the whole period, but these presentations will take place especially at the end of the course.
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