	WSB University

	Field of study:  Management

	Course: Advanced Quantitative Methods

	Educational profile: practical

	Education level:  I - cycle studies

	CLASS LANGUAGE
	English

	FORM 
	Lecture, classes

	COURSE OBJECTIVES 
	To acquire the ability to practically use statistical methods (methods of collecting, presenting, analyzing and interpreting data) to analyze demographic, social and economic phenomena with the use of information technology tools and to quantitatively analyze the general population when we know the quantities from a randomly drawn sample. Indicate possible applications of statistical knowledge and econometric models in management.

	COURSE CONTENT

(Division into contact hours and e-learning))


	Content implemented in the form of direct lectures on the Teams platform: 
W1.Subject, functions and tasks of statistics. .Basic concepts and definitions: population, sample, statistical unit, statistical characteristics, scales of measurement,. Types and stages of statistical research.  Analysis of structure :measures of central tendency, dispersion and asymmetry. Graphical methods of presentation and analysis of statistical data. Methods of statistical grouping. Statistical series simple, point and interval. 

W2. Correlation and regression analysis, Pearson's correlation coefficient, rank coefficient. 

W3.Dynamics of demographic, social and economic changes (individual indices and aggregate indices according to Laspeyres', Paasche's, Fisher's formula, absolute, relative fixed-base and chained increments, average rate of change). 

W4.Introduction to econometrics (economic theories vs. econometric modeling, types of variables, classification of econometric models, methods of selecting explanatory variables for an econometric model). Model estimation: structural and stochastic structure parameters of the model. Model verification (model fit to data - residual variance, standard deviation of residuals, coefficient of convergence and determination; significance of explanatory variables, testing of properties of model residuals: randomness, symmetry, autocorrelation, heterogeneous variance, normal distribution).

W5. Forecasting using the causal-descriptive model. Errors of forecasting. 

W6. Examination 
Exercises

Ćw1 Structure analysis (measures calculated for data in the form of series: enumerative, point and interval).  

Exercise2 Use of Excel to study relationships between variables (correlation and regression (use of data analysis), rank coefficient, correlation table) 

Exercise3 Dynamics of phenomena - individual and aggregate indices 

Exercise4 Econometrics  

4.1 Model construction, selection of variables for the model

4.2 Estimation of structural parameters and stochastic structure of the econometric model 

4.3 Model verification 

4.4 Forecasting  

Practical application of the acquired knowledge in the computer lab. Use of Excel for model estimation (application of KMNK for model estimation), use of data analysis for model estimation and verification and Gretl program.

Content implemented in the form of e-learning:

Lecture content implemented on Teams platform and exercises in hybrid form (Teams and computer classroom) . Students' own work according to the attached assignments for each class topic.

	LITERATURE

(compulsory reading)
	1. Calculus, James Stwart, Cengage Learning, 2016

2. Applied Mathematics for the Managerial, Life and Social Sciences, Soo T. Tan, Brooks/Cole Cengage Learning

Biggs, Norman L. , Mathematics for economics and finance : methods and modeling, 2019

Articles:

- Danielak, Wiesław, Using quantitive methods in forecasting products sales in small and medium enterprise (SME), Academica, 2006

- Walczak, Renata, Quantitive time management methods in project management, Academca, 2012



	OPTIONAL LITERATURE (including at least two items in English, either books or articles)
	 P.Zima, R. Brown, Mathematics of Finance, Schaum’s Outlines, McGraw-Hill


