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Cel przedmiotu
Aim of the course is to familiarize students with basics of formulation (construction) and verification of econometric models.

Wymagania wstępne
Linear algebra, mathematical analysis, probability theory and mathematical statistics.

Zakres tematyczny
Lecture
1. Econometric model. Classification of econometric models. Classical linear model with multiple independent variables. Matrix representation of linear model. Least squares 
estimation of vector of structural parameters of the model. (4 teaching hrs.)
2. Properties of least squares estimator. The Gauss-Markov theorem. (2)
3. Properties of residuals. Decomposition of the total sum of squares (corrected by mean). (2)
4. Measures of model fitting: the coefficient of determination and convergence. Unbiased estimator of variance of random errors. Coefficient of random variation. Unbiased 
estimator of the covariance matrix of OLS estimator. Standard error of estimation of parameters of linear model. (2)
5. Confidence intervals for parameters of the linear model with multiple explanatory variables. Tests for linear combinations of the structural parameters of the linear model. 
The use of Student's t-statistic for testing. (2)
6. The adequacy of the model - the F-Snedecor test. The definition of p-value and the use of statistical packages for testing. (2)
7. Statistical verification of model assumptions. Some tests of normality, e.g. the Shapiro-Wilk test and the classical Jarque-Bera test. (2)
8. The Durbin-Watson test for autocorrelation and the Breusch-Godfrey test for higher-order autocorrelation. (2)

9. Heteroskedasticity. The Goldfeld-Quandt test, the Breusch-Pagan test and the White test. (2)
10. The runs test for randomness. Predictions. Confidence intervals for predictions. (2)
11. Variable selection. The method of graphs and the Hellwig method. Forward stepwise regression and backward stepwise regression. Selection methods based on the 
Akaike’s information criterion. (4)
12. Generalized linear model. Linear equations of parameters. Non-linear equations. (4)

Class
1. Matrix representation of linear model with one variable and also with multiple independent variables. Least squares estimation of parameters. "Common sense" verification of 
the fitting model and interpretation of its parameters. (2 teaching hrs.)
2. Goodness of fit. Some measures of model fitting. (2)
3. Confidence intervals for parameters of the linear model. Tests for the structural parameters of the linear model. (2)
4. The use of some tests to verify the model assumptions. Predictions. Confidence intervals for predictions. (3)
5. Variable selection. The method of graphs and the Hellwig method. (2)
6. Estimation of the parameters of the models transformed into to linear models. (2)
7. Test. (2)

Laboratory
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1. Scatter diagram. Interpretation of the sample covariance and the Pearson correlation coefficient. The estimation of parameters in a linear model with one independent 
variable
(in particular linear trend). (2 teaching hrs.)
2. Linear model with multiple independent variables. Matrix representation of linear model. Least squares estimation of vector of structural parameters of the model. Fitted 
values and residuals. Measures of model fitting. (2)
3. Confidence intervals for parameters of the linear model. The statistical significance of the parameters in the model (2)
4. Statistical verification of model assumptions. Prediction. (4)
5. Forward stepwise regression and backward stepwise regression. (1)
6. Nonlinear models. (2)
7. Test. (2)

 

Metody kształcenia
Part of a lecture is presented on slides, and some in the traditional form (e.g. derivation of some results, proofs and examples). Class - solving problems and exercises given 
respectively earlier. Laboratory - using the statistical package (e.g. R-project) to analysis data.

Efekty uczenia się i metody weryfikacji osiągania efektów uczenia się
Opis efektu Symbole 

efektów
Metody weryfikacji Forma zajęć

A student is able to formulate an econometric model and can use the method of least squares 
estimators to estimate of its structural parameters and to interpret of parameters of the model 
and can make a "common sense" verification of the fitting model (i.e. checking whether it is 
compatible with economic knowledge).

egzamin - ustny, 
opisowy, testowy i inne
obserwacja i ocena 
aktywności na zajęciach
test

Wykład
Laboratorium
Ćwiczenia

A student know how to calculate and interpret the value of the appropriate measures of model 
fitting; can use the chosen statistical package.

egzamin - ustny, 
opisowy, testowy i inne
obserwacja i ocena 
aktywności na zajęciach
test

Wykład
Laboratorium
Ćwiczenia

A student is able to appropriately select and correctly apply the tests to verify the model 
assumptions and to apply the econometric model to prediction. 

egzamin - ustny, 
opisowy, testowy i inne
obserwacja i ocena 
aktywności na zajęciach
test

Wykład
Laboratorium
Ćwiczenia

Warunki zaliczenia
1. Checking students prepare for class and their active participation in class.
2. Tests with the tasks of different difficulty.
3. A written test that verifies knowledge of the lecture.

The condition of taking part in the exam is a positive grade from class (on receipt of at least 50% of the maximum number of points from the written test). The condition of a 
positive grade from laboratory is to obtain of at least 50% of the maximum number of points from the written test. To complete the course one has to obtain positive grades 
from: exam, class and laboratory. The course grade is the arithmetic mean of class, laboratory and the written exam grades .
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