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	Field of study: Management Engineering

	Module/subject: Advanced quantitative methods

	Education profile: practical

	Level of education: first-cycle studies

	Number of hours
per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(lecture/excercises/lab/pr/e)*
	
	
	
	24 lectures/ 24 exercises
	
	
	

	Part-time studies
(lecture/excercises/lab/pr/e)*
	
	
	
	
	
	
	

	Language of instruction
	English

	LECTURER
	[bookmark: _GoBack]

	FORM OF CLASSES
	Lectures/Exercises

	SUBJECT OBJECTIVES

	Acquiring the ability to use statistical methods (methods of collecting, presenting, analysing and interpreting data) in practice to analyse demographic, social and economic phenomena using IT tools and to perform quantitative analysis of a general population when we know the values from a randomly selected sample. Identifying possible applications of statistical knowledge and econometric models in management engineering.

	Reference to learning outcomes
	Description of learning outcomes
	Method of verifying the learning outcome

	Programme learning outcome
	PRK
	
	

	KNOWLEDGE

	K_W08

	P6S_WG

	The student has an advanced knowledge of selected diagnostic and prognostic methods, techniques and tools, including: methods of descriptive statistics and structural analysis (measures of central tendency, dispersion and asymmetry), methods of graphical presentation and grouping of statistical data, methods of analysing the dynamics of demographic, social and economic phenomena (individual and aggregate indices, increments, average rates of change), basic IT and analytical tools (spreadsheets, statistical packages)
used in solving simple and complex engineering tasks, including modelling, analysis and design of processes and management systems.
	written examination and test

	K_W11

	P6S_WG

	The student has an advanced knowledge of selected topics in mathematics, statistics, and econometrics, useful for formulating and solving problems related to management engineering, in particular: concepts and stages of statistical research, types of data and measurement scales, methods of correlation and regression analysis (including Pearson's correlation coefficients and ranks) , the basics of econometric modeling (types of variables and models, selection of explanatory variables), methods of estimating econometric model parameters (KMNK), methods of model verification (fit assessment, parameter significance, residual analysis), principles of forecasting using causal-descriptive models, and assessment of forecasting errors.
	

	SKILLS

	K_U03

	P6S_UW

	The student is able to obtain data and information from relevant sources in order to analyse the problems of a company or organisation, evaluate, critically analyse and synthesise them, and then use appropriate mathematical, statistical and IT methods and tools, including advanced information and communication technologies, to describe the business environment and support decision-making processes and the modelling of economic phenomena.
	Discussion during classes,
assessment of problem-solving and result interpretation skills during exercises.

	K_U08

	P6S_UK

	The student is able to present issues related to data analysis, statistics and econometric modelling in the context of management engineering in a precise and coherent manner, using various theoretical approaches as well as their own observations and conclusions.
They are able to prepare presentations using modern IT and communication tools, participate in discussions, critically evaluate different opinions and argue their own position in a substantive manner.
	

	K_U11

	P6S_UW

	The student is able to formulate and solve engineering and management tasks using analytical, mathematical, simulation and experimental methods, including: applying statistical and econometric tools for data modelling and analysis, using spreadsheets and specialised software (e.g. Gretl, Excel) to estimate and verify models, and interpret the results of the analysis in the context of practical management problems and decision-making processes.
	

	SOCIAL COMPETENCES

	K_K02

	P6S_KR

	The student is prepared to act professionally and responsibly in the field of data analysis, modelling and forecasting, respects the achievements and traditions of the profession in the field of quantitative methods, is able to resolve professional dilemmas, including ethical ones, and adheres to the principles of professional ethics in their work, expecting the same from other participants in decision-making processes.
	Observing activity during discussions in class and during exercises assessing the ability to solve problems and interpret results

	Student workload (during teaching hours 1 hour = 45 minutes)**


	Full-time studies: 
attendance at lectures = 24 h
attendance at classes = 24 h
preparation for classes = 15 h
preparation for lectures = 15h
preparation for assessment/exam = 18 h
completion of project tasks =
consultations = 2 h
e-learning =
assessment/exam =2
other – self-study = 
TOTAL: 100 h
ECTS points: 4
including practical classes: 2

	Part-time studies:
attendance at lectures = 
attendance at classes = 
preparation for classes = 
preparation for lectures =
preparation for assessment/exam = 
completion of project tasks =
consultations = 
e-learning =
assessment/exam =
other – self-study =
other (specify) =
TOTAL: 50 h
Number of ECTS points: 
including practical classes: 


	PREREQUISITES 
	• Knowledge of basic arithmetic operations (matrix operations), ability to read formulas.
• Passing the mathematics course.
• Ability to use basic calculation tools (calculator, spreadsheet).

	SUBJECT CONTENT
(divided into
face-to-face
and
e-learning classes)
	Content delivered in a direct form: 
Lecture:
• Subject, functions and tasks of statistics. Basic concepts and definitions: population, sample, statistical unit, statistical characteristics, measurement scales. Types and stages of statistical research.  Structural analysis: measures of central tendency, dispersion and asymmetry. Graphical methods of presenting and analysing statistical data. Methods of statistical grouping. Simple, point and interval statistical series. 
• Correlation and regression analysis, Pearson's correlation coefficient, rank coefficient. 
• Dynamics of demographic, social and economic changes (individual indices and aggregate indices according to the Laspeyres, Paasche and Fisher formulas, absolute, relative with a fixed base and chain increases, average rate of change). 
• Introduction to econometrics (economic theories and econometric modelling, types of variables, classification of econometric models, methods of selecting explanatory variables for an econometric model). Model estimation: structural parameters and stochastic structure of the model. Model verification (model fit to data - residual variance, standard deviation of residuals, convergence and determination coefficients; significance of explanatory variables, testing the properties of model residuals: randomness, symmetry, autocorrelation, heterogeneous variance, normal distribution).
• Forecasting using a causal-descriptive model. Forecasting errors.
Exercises
• Structural analysis (measures calculated for data in the form of series: counting, point and interval)  
• Using Excel to examine relationships between variables  (correlation and regression (using data analysis), rank coefficient, correlation table coefficient) 
• Dynamics of phenomena – individual and aggregate indices 
• Econometrics  
• Model construction, selection of variables for the model
• Estimation of structural parameters and stochastic structure of the econometric model 
• Model verification 
• Forecasting  

Practical application of 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 use of the Gretl programme.

	OBLIGATORY LITERATURE

	• Hair, J. F., Black, W. C., Babin, B. J. – Multivariate Data Analysis (9th Edition), Cengage Learning, 2024
• James, G., Witten, D., Hastie, T., Tibshirani, R. – An Introduction to Statistical Learning with Applications in R (2nd Edition), Springer, 2021
• Montgomery, D. C., Peck, E. A., Vining, G. G. – Introduction to Linear Regression Analysis (7th Edition), Wiley, 2024

	ADDITIONAL LITERATURE
	• Field, A., Miles, J., Field, Z. – Discovering Statistics Using R (2nd Edition), SAGE, 2023
• Greene, W. H. – Econometric Analysis (8th Edition), Pearson, 2018

	SCIENTIFIC PUBLICATIONS OF PERSONS TEACHING CLASSES RELATED TO THE TOPICS OF THE MODULE
	• K. Melich-Iwanek, M. Jadamus-Hacura, K. Warzecha Metody prognozowania, UE Katowice, 2018.
• Pod red. J. Biolik Podstawy ekonometrii z Excelem i Gretlem, UE Katowice (dowolne wydanie).

	TEACHING METHODS
(divided into
face-to-face
and e-learning classes)
	In person:
solving tasks, interpreting results. Exercises using Excel and Gretl on the Teams platform and in the computer lab, class discussions.
Multimedia lecture on the Teams platform with numerous examples and exercises using statistical data, solving tasks, interpreting results. Exercises using Excel and Gretl  in the computer lab.

	LEARNING AIDS
	Calculator or Excel, printouts from data analysis, statistical tables

	PROJECT
(if implemented
as part of the course module)
	Not applicable.

	METHOD OF PASSING/FORM AND CONDITIONS OF PASSING
	Written examination and assessment: tasks and interpretation of results covering the content discussed in lectures and classes. Moodle platform.
In order to pass the course, students must obtain a positive grade in all forms of assessment
provided for in the course programme, taking into account the quantitative assessment criteria specified in the Framework System for Student Assessment.


* lecture-lecture, exercises- exercises, lab- laboratory, pr- project, e- e-learning.


