	WSB University


	Field of study: Management

	Module / course Mathematical statistics and the R language

	Educational profile: General

	Education cycle: II cycle studies

	Number of hours per semester
	1
	2

	
	I
	II
	III
	IV

	Full time studies
(L/C/lab/pr/e)
	
	16L/20C
	
	

	Part-time studies
(L/C/lab/pr/e)
	
	
	
	

	LECTURER

	Paweł Gładki PhD

	FORM OF CLASSES

	Lectures, classes

	COURSE OBJECTIVES

	Mastering the basic concepts of probability theory and methods of mathematical statistics with examples of their application.

To acquaint students with the research methods used to study the quantitative regularities and interrelations observed in economic and social life. Indication of possible applications of statistical knowledge in information technology

	Course objectives
	References to course objectives:
	Description of educational results  
	Verification of educational results

	
	Major-related learning outcomes 
	Area-related  learning outcomes 
	Knowledge

	MatStaLaR_K01
	Z2_W10
	S2A_W06
	learning the basics of the probability theory, using combinatorics for probability calculations, determining the function of a random variable and its distributions, and learning the basic elements of mathematical statistics.
	written test and written tests on exercises in the subject area covered below in "Course contents".

	MatStaLaR_K02
	Z2_W10
	S2A_W06
	distinguishes between the sample and the statistical population, is able to characterize basic phenomena using elements of statistical inference, defines and uses the basic categories of the probability theory
	activity during classes, work in student teams


	
	
	
	Abilities

	MatStaLaR_A03
	Z2_U01

Z2_U02

Z2_U03
	S2A_U01

S2A_U02

S2A_U03
	has the ability to apply his knowledge to solve problems related to issues taught later in the course of studies by: calculating the probabilities of events, determining the distributions of random variables, checking the hypotheses made through verification and the ability to develop statistical data. The student creates a habit of correct and precise expression of the language used in mathematics. The student demonstrates the ability to apply probability and statistics in other areas of knowledge.
	Written tests in solving problems from probability calculus and mathematical statistics.

	MatStaLaR_A04
	Z2_U01

Z2_U10
	S2A_U01

S2A_U09
	classifies and prepares data for statistical analysis based on point and interval estimation; has the ability to verify statistical hypotheses; assesses the degree of probability of occurrence of phenomena, detects dependencies occurring between the results of the sample and the development of the size in the population, draws correct conclusions based on the calculations made
	Written tests in solving problems from probability calculus and mathematical statistics.

	
	
	
	Social competences:

	MatStaLaR_S05
	Z2_K01

Z2_K03
	S2A_K01

S2A_K06
S2A_K03
	he is ready to perform tasks entrusted to him autonomously and responsibly. He is aware and understands the need to learn throughout life. He is ready to work and cooperate in a team.
	activity during classes, work in student teams

	MatStaLaR_S06
	Z2_K01

Z2_K03
	S2A_K01

S2A_K06
S2A_K03
	is able to critically refer to statistical data, surveys and press information based on acquired knowledge; is able to detect data manipulation, is oriented to independently draw conclusions based on objective data, while performing managerial functions can creatively and synthetically convey data to its colleagues
	homeworks based on finding and verifying in terms of their credibility data contained in press articles, surveys, results of surveys

	Students’ workload  (in didactic hours 1h did.=45 minutes)** 

	Full- time
Participation in lectures = 16h
Participation in classes = 20h
Preparation to classes = 18h
Preparation to lectures = 14h
Preparation to an examination = 20h
Project tasks =

e-learning =

Credit/examination = 4h
others  (indicate which) = 
TOTAL: 92h
ECTS points: 3,5
Including practical classes:3,5
	Part-time
Participation in lectures = 

Participation in classes = 

Preparation to classes = 

Preparation to lectures = 

Preparation to an examination = 

Project tasks =

e-learning =

Credit/examination =

others  (indicate which) = 
TOTAL:

ECTS points:

Including practical classes:


	PREREQUISITES

	knowledge of mathematics at the high school level.

knowledge of probability calculus at the high school level.

passing the subject of mathematics,

knowledge of the basics of descriptive statistics,

the ability to use R Studio tools for calculations

	COURSE CONTENT

(Division to contact classes and e-learning)

	Contact classes:
Content implemented in the direct form:

1. A LIKELIHOOD ACCOUNT

    - probability definitions: axiomatic, statistical using relative frequency,

       classical, geometric, subjective as a measure of belief,

    - elementary events and random events,

    - probability of events,

    - independent events,

    - conditional probability,

    - complete probability,

 

2. RANDOM VARIABLE AND DISTRIBUTION

    - step random variable,

    - probability density function of stepwise random variable,

    - distribution of a step random variable,

    - basic jump schedules

   - probability density function and cumulative distribution function of a continuous random variable,

    - basic types of continuous distributions

5. MATHEMATICAL STATISTICS

    - basic concepts: statistics, statistical survey, statistical population (population),

       statistical unit, population (population) general, trial population (sample), sample

     representative,

    - measures of the central tendency: arithmetic mean, median, modal value (dominant),

      calculation of the average of means, geometric mean, mean harmonics, average

      square, cubic average, average higher degrees (in the order of k),

    - variance and standard deviation, load estimator and unloaded deviation

      standard,

    - estimation problems: unloaded estimate, asymptotically unloaded and effective, Rao-Cramer inequality

   - parametric significance tests: test for the population average value (u-test, Student's t-test), general population variance test (chi-square test (χ2)),


	LITERATURE

(compulsory reading)

	· Renyi A., Probability Theory, North Holland, Amsterdam 1970 (available also in French as “Calcul des probabilities”, Dunod, Paris, 1966). 
· Alon N., Spencer J.H., Erdos P., The Probabilistic Methods, Chichester Wiley, 1992. Fabian V., Hannan J., Introduction to Probability and Mathematical Statistics, J.Wiley & Sons, 1985. 

· Schroeder M., Fractals, Chaos, Power Laws, W.H. Freeman and Company, New York 1991. 

· Brandt S., Data Analysis (Analiza danych), PWN, Warszawa 1998 (in Polish). 

· Platt Cz., Probability Calculus and Mathematical Statistics in Exercices, PWN Warszawa 1978 
· B. Kowalczyk, B. Witkowski, Mathematical statistics for management. Szkoła Główna Handlowa w Warszawie 2015.

· K. Binmore, J. Davies, Calculus : concepts and methods. Tenth edition. Cambridge University Press, 2017. 
· J. Stewart, Calculus. 8th edition, international metric version. Cengage Learning, cop. 2016.

	OPTIONAL LITERATURE
	· Krysicki W., Bartos J., Dyczka W., Królikowska K., Wasilewski M., Probability Calculus and Mathematical Statistics in Exercices Volume 1 and 2, PWN Warszawa 2007 

	TEACHING METHODS
(Division to contact classes and e-learning)

	Contact classes: In the direct form:

lecture;

solving tasks taking into account the program implemented in the course of lectures,

homework, briefly discussed in the next class,

computer lab in positions equipped with R Studio

consultations

E-learning: not applicable

	TEACHING AIDS
	Multimedia presentation; calculator, statistical tables, R Studio

	PROJECT

(if implemented in the framework of a classes module)
	not applicable

	METHOD Of ASSESSMENT

(Division to contact classes and e-learning 
	Credit with grade

	FORM AND CONDITIONS OF ASSESSMENT
	Written work - accounting tasks covering the content of the exercises

Written test of problem solving and then registration in the WSB exam report.

The condition for obtaining a pass is obtaining a positive grade for all forms of credit provided for in the curriculum, including the quantitative criteria for assessment set out in the Student Assessment Framework at the School of Business in Dąbrowa Górnicza


* L-lecture, C- classes lab- laboratory,  pro- project, e- e-learning

