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Statistics for Economics and Business

OBJECTIVES

The goal of this course is to familiarize students with regression models and achieve the following learning objectives:
- Apply the theory of least squares to solve linear regression problems.

- Use diagnostic techniques to determine whether a regression model fits a given dataset properly.

- Implement regression models using statistical software R.

- Conduct an analysis of the temporal properties of a statistical series.

DESCRIPTION OF CONTENTS: PROGRAMME

1. Introduction

1.1. Regression models.

1.2. Simple linear regression.
1.2.1. Formulation of the model.
1.2.2. Model assumptions.
1.2.3. Parameter estimation.
1.2.4. The F test.

1.2.5. Prediction.

1.3. Statistical Software R.

2. Multiple linear regression: estimation, confidence regions and hypothesis testing.
2.1. The general linear model.

2.1.1. Formulation of the model.

2.1.2. Analysis of variance (ANOVA) model.

2.1.3. Model assumptions.

2.2. Parameter estimation.

2.3. Inference about the parameters.

2.4. Variability decomposition. The F test.

2.5. Prediction.

3. Validation of a regression model.
3.1. The determination coefficient.
3.2. Model diagnosis.

3.3. Regression transformations.

4. Diagnosis of outliers or influential observations. Construction of regression models.
4.1. Diagnostic techniques.

4.1.1. Leverages.

4.1.2. Detection of outliers and influential observations.

4.1.3. Dealing with outliers or influential observations.

4.2. Construction of regression models.

4.2.1. Polynomial regression.

4.2.2. Interactions.

4.2.3. Collinearity.

4.2.4. Variable selection methods.

5. Generalized least squares.
5.1. Introduction.
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5.2. Generalized least squares.

5.3. Weighted least squares.

5.4. Iteratively reweighted least squares.
5.5. Feasible generalized least squares.

6. Time series models.
6.1. Autoregressive (AR) and moving average (MA) models.
6.2. ARMA and ARIMA models.

LEARNING ACTIVITIES AND METHODOLOGY

The course is organized in theoretical classes, whose materials are slides, exercise classes and computer classes,
where R will be used in order to illustrate and consolidate the contents.

ASSESSMENT SYSTEM

50% of the final qualification is obtained in a final exam. The remaining 50% is the result of continuous evaluation
based on the acquired abilities of the student by two mid-term exams (25% each of them).

In the extraordinary examination, the final grade will be the maximum between the previous system and 100% of the
final exam.

% end-of-term-examination: 50
% of continuous assessment (assigments, laboratory, practicals...): 50
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