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Cel przedmiotu

The purpose of this course is to acquaint students with basics of construction and verification of statistical econometric models.

Wymagania wstepne
linear algebra, matematical analysis, probability theory and mathematical statistics.

Zakres tematyczny
Lecture:

1. Definition of econometric model. Clasification of econometric models. Classical linear model with many explanatory values and its matrix form. Estimation of
structural parameters by the least squared method (LSM) (4 hours)
2. Properties of LSM estimator. The Gauss-Markov Theorem. (2 hours)
3. Properties of residuals of linear model. Distribution of total variety of explained value (2 hours)
4. The measures of fitting the model to the data: coefficient of determination and convergence. Unbiased estimator of the variance of the random component. Varianton
coeficient. Unbiased estimator of the covariance matrix of the LSM estmator. Standard error of structural parameters in linear model (2 hours)
5. Interval estimation of parameters in the linear model with multiple explanatory values. Verification of hypothesis concerning linear combination of the structural
parameters using t-test. (2 hours)
6. Test of model adequacy - Wald test. Definition of p-value. Statistical decision of rejection or acceptance of the hypothesis with application of mathematical packages.
(2 hours)
7. Diagnostic verification of assumptions- selected tests of normality: Shapiro-Wilk and Jarque-Bera. (2 hours)
8. Autocorrelation of random element. The tests of Durbin-Watson and Breusch-Godfrey test. (2 hours)
9. Heteroscedasticity of random element. The tests of Goldfeld-Quandt, Breusch-Pagan and White. (2 hours)
10. Test of series. Point and interval forecast. (2 hours)
11. Selection of variables to the model. Graph method and Hellwig method. Stepwise regressions: forward and backwards. Methods of sequential choice with application
of Akaike information criterion (AIC). (4 hours)
12. Generalized linear model. Linear models with respect to parameters. Nonlinear models. (4 hours)

Classes

1. Matrix form of linear model with one or more explanatory values. Estimation of parameters with application of the least squared methos LSM. Interpretation of results
and methodical verification of the model. (2 hours)

. Assessment of fitting the model to the data - selected measures of fitting. (2 hours)

. Interval estimation of structural parameters of the model. Verification of statistical hypothesis concerning the parameters of the model. (2 hours)

. Application of seleccted tests for verification of assumptions of the model. Point and interval forecast. (3 hours)

. Selection of variables to the model. Graph method and Hellwig method.. (2 hours)

. Estimation of parameters in the models reducible to the linear form. (2 hours)

. Test (2 hours)
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Laboratory

1. Correlation plot. Calculations and interpretation of sampling covariance and Pearson correlation coefficient. Estimation of parameters in linear model with a unique
explanatory value (in particular with linear trend). (2 hours)

2. Linear model with multiple explanatory values. Matrix form and estimation of parameters using the least squared method. Computing of the theoretical values and the
residuals. Mierniki dopasowania. (2 godz.)

. Interval estimation of structural parameters of the model and the statistical significance. (2 hours)

. Verification of assumptions in the model with application of selected tests. Forecasts. (4 hours)

. Stepwise regression forward and backward. (1 hour)

. Nonlinear models. (2 hours)

. Test. (2 hours)
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Metody ksztatcenia

One part of lecture is presented in the form of slides, and other in the traditional form (transformations of formulas, proofs of theorems and solutions of examples). At the
classes one solves selected problems from lists. At the laboratory one solves selected problems with generated and real data with application of statitical packages (for
example R-project, Gretl).

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole efektow Metody weryfikacji Forma zajec

Student knows selected statistical package. ® K.U33 ® dyskusja ® Laboratorium
® praca kontrolna
® projekt

zaliczenie - ustne, opisowe,
testowe i inne

Student can calculate and interpret the values of acquainted measures of fitting to ® dyskusja ¢ Wyktad
the data. ® praca kontrolna Laboratorium
® test korficowy * Cwiczenia
zaliczenie - ustne, opisowe,

testowe i inne

Student can choose the right test for verification of assumption of the model. ® K.Wo4 ® dyskusja ® Wyktad
® K.U16 ® praca kontrolna ® Laboratorium
® test * Cwiczenia

zaliczenie - ustne, opisowe,
testowe i inne

Student is able to apply the positively verified model for making forecasts. ® K_W01 ® dyskusja ® Wyktad
® K.U16 ® praca kontrolna ¢ Laboratorium
* KK07 ® test * Cwiczenia

® zaliczenie - ustne, opisowe,
testowe i inne

Student can perform the interpretation of estimations scope and make substantive ® K_W02 ® dyskusja ® Wyktad
verification of the model by checking whether the model is consistent with ® K U02 ® praca kontrolna ® Laboratorium
economical knowledge about studied phenomena. ® K15 ® test * Cwiczenia

* KK07 ® zaliczenie - ustne, opisowe,

testowe i inne

Student can create econometric models and using the least squared method the ® K W03 ® dyskusja ® Wyktad
student is able to compute estimators of stuctural parameters of the model. ® K02 ® praca kontrolna ® Laboratorium
* KU0z7 ® test * Cwiczenia
® KU12 ¢ zaliczenie - ustne, opisowe,

testowe i inne

Warunki zaliczenia
1. The verification whether the student is good prepared for the classes is held by checking the necessary knowledge (definitions, theorems, formulas) for solving tasks.
During the laboratory the visual verification of correctness of the choice of the procedures on all computer stations. Sampling questions concerning the interpretation
of the results obtained from applied procedures.
2. Tests with differential levels of difficulties.
3. Writing test verifying the knowledge of the content of the lecture.

The condition for taking the part in the exam is the positive mark from the classes, which one can obtain after reaching at least 50% of maximal scope in the writing test. The
condition for obtaining the positive mark from the laboratory reaching at least 50% of maximal scope in the writing test. The condition for passing the course is a positive mark
from the laboratory. The total mark of the course is the arithmetic mean of partial marks from classes, laboratory and the writing exam.
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