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	Class name: 
	Mathematical statistics
	ECTS
	4

	Name of classes in English:
	Mathematical statistics

	Classes for the field of study:
	Organic Agriculture and Food Production

	
	

	Language of instruction:
	English
	Level of study:
	I

	Form of study: 
	 Stationary
 part-time
	Class status:
	 basic
 Directional
	 Mandatory 
 to choose from
	Semester number: 5
	 winter semester summer semester 


	
	
	Academic year from which the description applies (yearbook):
	2020/2021
	Catalogue number:
	ROL-ER-1S-05z-02

	

	Course coordinator:
	Dr hab. Elżbieta Wójcik-Gront, prof. SGGW

	Lecturers:
	Dr Marcin Ollik

	Implementing unit:
	Department of Biometry, Institute of Agriculture

	Commissioning entity:
	Faculty of Agriculture and Ecology

	Assumptions, goals and description of classes:
	The aim of the course is to familiarize users with the basics of statistics and the main methods of data analysis used in scientific work. The aim of the exercises with computers is the ability to work independently and freely in the description, analysis and interpretation of biological data, and the ability to select statistical methods necessary to infer on the basis of variable types.
Topics of lectures:
Kinds of random variables and their distributions. Continuous and step random variables. Normal distribution, its density and distribution function, standardization of the normal distribution. Population and types of experimental trials. Probability of a random variable, parameters of distributions, confidence intervals of basic parameters. Interval estimation for differences in mean values. Principles of statistical inference. Substantive and statistical hypothesis. Verification of the statistical hypothesis. Significance tests. Verification of the hypothesis about the value of the population mean - inference. Hypotheses and inferences about fraction values, about equality of means of two normal populations (NIR concept), about equality of variance; about the equality of two fractions. Statistical analysis of data from factorial experiments - a one-way experiment in a completely random design. Variance analysis method. Procedures for comparing multiple mean values (grouping of objects). Chi-square compatibility and independence test. Relationships between quantitative features - correlation analysis and regression analysis.
Subject of the exercises:
Distributions and parameters of random variables, discrete and continuous random variables, normal distribution. Standardization of a normal variable. Spreadsheet capabilities for estimating basic parameter values for a normally distributed population and for point and interval estimation of distribution parameters. Point and interval estimation of fractions (probability). Interval estimation of differences in mean values and fractions. Statistical hypotheses and their verification. Significance tests. Inference about the mean value of the population. Hypotheses: about equality of means of two normal populations, about equality of variance; with equal two fractions of probability. A one-factor experiment in a completely random pattern. One-way analysis of variance. The problem of comparing multiple mean values; selected procedures for grouping objects. Spreadsheet in the study of the relationship between the two qualitative characteristics chi square and quantitative characteristics in the population - correlation analysis. Linear regression analysis.

	Teaching forms, number of hours:
	W –  lecture, number of  hours  30
LC – laboratory exercises,  number of hours  30

	Didactic methods:
	Lecture, problem solving, case study, work under the guidance of the teacher

	Formal requirements 
and preliminary assumptions:
	Mathematics, Information Technology 

	Learning outcomes:
	Knowledge:
W1 - Has knowledge of the importance and selection of basic statistical methods to the extent necessary for elementary applications in the field of biology.
	Abilities:
U1 - has an elementary ability to use basic computational programs in analyzing natural phenomena
U2 - can demonstrate the skills of statistical analysis in relation to the biological knowledge possessed, performing  basic  statistical analyzes and presenting the resulting conclusions
	Competence:
K1 – Strives to use and expand its knowledge based on statistical analyses

	Method of verification of learning outcomes:
	W1, W2, K1 –  test
U1, U2 – colloquium at practice classes

	Form of documentation of the achieved learning outcomes:
	The content of exam questions with an assessment in electronic form, files of tasks performed on practice colloquia in the form of electronic files, partial grade card in electronic form

	Affected components and weights
for the final grade:
	Exam in the lecture part 45%; practical colloquium on practice issues–  50%;  assessment of the student's activity in classes – 5%

	Place of classes:
	Lectures – didactic room plus elements of distance learning (blended learning), exercises – computer laboratory

	Basic and supplementary literature:
Basic:
1. Statistics by Robert S. Witte and John S. Witte
An Introduction to Statistical Learning: with Applications in R by Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani (https://web.stanford.edu/~hastie/ISLR2/ISLRv2_website.pdf)
2. Naked Statistics: Stripping the Dread from the Data by Charles Wheelan by Charles Wheelan. 
3. All of Statistics: A Concise Course in Statistical Inference by Larry Wasserman.
4. Principles of Statistics by MG Bulmer.
5. https://onlinestatbook.com/Online_Statistics_Education.pdf


	COMMENTS
other contact hours not included in the salary (consultations, exams...... ..... .), number of hours  10







Quantitative indicators characterizing the module/subject:
	The estimated total number of student working hours  (contact and own work) necessary to achieve the learning outcomes assumed  for classes  - on this basis, the ECTS field should be filled in:
	100 h

	The total number of ECTS credits that the student obtains in classes requiring the direct participation of academic teachers or other persons conducting classes:
	2,5 ECTS



Table of compatibility  of directional  learning outcomes with the effects of the subject:

	effect category
	Learning outcomes for classes:
	Reference to the effects for the study programme for the field of study
	The impact of classes on the directional effect*)

	Knowledge – W1
	Has knowledge of the selection of basic statistical methods to the extent necessary for elementary applications in the field of agriculture and ecology
	K_W03
	2

	Skills – U1
	has an elementary ability to use basic computational programs in analyzing natural phenomena
	 K_U04
	1

	Skills –  U2
	is able to demonstrate the skills of statistical analysis in relation to the biological knowledge possessed, performing  basic  statistical analyzes and presenting the resulting conclusions
	K_U04
	2

	Competences –  K1
	Strives to use and expand its knowledge based on statistical analysis
	K_K01
	1



*)
3 – advanced  and detailed,
2 – significant,
1 – basic,

