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1. Introduction

Annotation of the discipline:

Data analysis is a science that studies important information and arrays of a large
amount of data. It combines statistical methods for analyzing data using a number of IT
technologies. The discipline offers a broad approach to data analysis and data searching
methods and their application in practice. It combines cutting-edge research and practice
in related fields and provides students with the knowledge and ability to initiate and
conduct data analysis that can turn company data into commercially valuable information.

Study of the discipline "Fundamentals of data analysis" belongs to the cycle of
selective disciplines of educational degree "Master" for students of specialty 122
"Computer Science" of the educational and professional program "Business analytics and
information systems in entrepreneurship” and aims at the formation of students with basic
competencies about the ability to analyze, to objectively evaluate phenomena and
processes, to establish the dependence of the effective indicator on a set of factors, to
identify the trends of changes in the phenomena under study and to predict their solution
current and interpretation of the survey results and more.

The object of the discipline is social and economic processes and components of
social, cultural, economic, information and business systems.

The subject of the discipline is the fundamental statistical methods of data
research.

The purpose of the discipline: the formation of theoretical knowledge, applied
skills and skills in the organization of statistical observations, methods of statistical
analysis and forecasting socio-economic phenomena and processes.

The main tasks of studying the discipline "Fundamentals of data analysis" are:

definition of the principles of observation;

mastering of data processing skills;

studying the methods of constructing indices and their research;

formation of a sample and its analysis from the standpoint of representativeness;

construction of data research indicators and their analysis.

Course 1M
Semester 1
Number of ECTS credits 5

. lectures 20
Audit lessons laboratory 0
Independent work 110
Form of final control Examination

Structural-logical scheme of studying the discipline:

Previous disciplines The following disciplines
Statistics Visualization of data and visual analytics
Computer Science Statistical thinking for the science of data
Business Economics Writing course papers, consulting projects




2. Competence and outcomes of studying in a discipline:

Competence

Learning outcomes

The ability to identify, interpret and
analyze the needs of stakeholders of
economic relations.

The ability to determine the object, subject of
the study of socio-economic phenomena and
processes.

The ability to form the information base of the
study.

The ability to apply systemic thinking to
understand complex systemic behavior,
including interaction between constituent
and other systems (social, -cultural,
legislative, environmental, business, etc.).

The ability to calculate the average and
marginal error of selective observation of
socio-economic systems under different
selection schemes.

The ability to determine the sample size
based on the use of application packages.

The ability to establish the regularity of
the behavior of economic objects on the
basis of the formation of homogeneous
groups

The ability to conduct primary and secondary
grouping of statistical information.

The ability to develop layouts of statistical
tables.

The ability to group statistics using the MS
Excel Add-in "Data Analysis".

The ability to identify quantitative and
qualitative characteristics of the course of
economic phenomena

The ability to perform calculations of average
and relative indicators in the study of socio-
economic systems.

The ability to analyze the intensity of
dynamics, identify the presence of trends in
dynamic ranks and predict socio-economic
phenomena based on the method of
extrapolation.

The ability to distinguish  seasonal
characteristics in the studied series of
dynamics

The abilty to form  innovative
management decisions regarding the
development of economic processes and
objects

The ability to construct various forms of
expression of indices and assess their
interconnection.

3. Program of the academic discipline

Content module 1. Methodological bases of data analysis

Theme 1. Nature of observation of socio-economic objects

1.1. The concept of statistical observation. Formation of information base of

statistical observation.

The main requirements of the formation of the information base of the study in
accordance with the set task. Ways to obtain information for the research. The essence of
statistical observation. Types of observations. Stages of statistical observation.

1.2. The method of analytic grouping.

Methods of study of interconnections between indicators. The essence of the
method of analytical grouping of the information space. Stages of analytical grouping.
Checking the relevance of the relationship between the surveyed indicators.




1.3. Provision of statistical data: tables, charts, maps.

Types of tables. Rules for constructing tables, charts, maps. Graphic representation
of information space and research results. Cartograms and rules for their construction.

Laboratory work on the theme 1. Formation of a representative sample.

Theme 2. Sampling: its construction and verification of its representativeness

2.1. The essence of selective observation, the causes and conditions of its
application.

The essence of selective observation. The main tasks of selective observation.
Basic concepts of sampling method. Advantages of selective observation.

2.2. Theoretical foundations of selective observation. Types and methods of
selecting units in a sample population that ensure the representativeness of the sample.

Classification of selective observation. Methods of selection in a sample collection:
repeated, non-repetitive and mechanical selection. Methods of selecting aggregate units in
the formation of a sample population. Basic parameters of the general and sample
aggregates.

2.3. Classification of sampling errors. The order of determination of sampling errors
(representativeness) at different methods of selection.

The essence of errors in the formation of the population. Types of sample errors
and methods for calculating them. Methods of checking the quality of statistical evaluation.

2.4. Ways of distributing the results of selective observation to the general
population.

Methods of propagation of selective observation to the general population. The
essence of direct reckoning. The essence of the method of coefficients.

2.5. Determination of the required sample size.

The main factors affecting the sample size. Methods and methods for calculating
the required sample size.

Laboratory task on the theme 2. Tools for visualization of statistical data

Theme 3. Grouping data and studying groups

3.1. Grouping as the basis of the science of data

The essence of grouping data in solving the problem. Basic requirements for data
grouping. Types of grouping in the scientific processing of data. The essence of
classifications of groupings. The main tasks facing the grouping. Stages of grouping.

3.2. Methods of visualization of grouped data

Visualization, what is the essence of understanding data. Functions of visualization
of data in the study of various systems (economic, informational, legal, demographic).
Data visualization tasks. Classification of existing data visualization methods. Ways of
applying visualization methods. Graphical methods of express analysis. Visualization
methods for complex systems. Instruments and techniques for rendering grouped data.

Laboratory work on the topic. 3. Grouping of data and research of groups. 3.1.
Grouping as the basis of the science of data

The essence of grouping data in solving the problem. Basic requirements for data
grouping. Types of grouping in the scientific processing of data. The essence of
classifications of groupings. The main tasks facing the grouping. Stages of grouping.

3.2. Methods of visualization of grouped data

Visualization, what is the essence of understanding data. Functions of visualization
of data in the study of various systems (economic, informational, legal, demographic).
Data visualization tasks. Classification of existing data visualization methods. Ways of



applying visualization methods. Graphical methods of express analysis. Visualization
methods for complex systems. Instruments and techniques for rendering grouped data.
Laboratory work on the theme. 3. Grouping of data and research of groups.
Content module 2. Methods of research and analysis of the components of
socio-economic systems

Theme 4. Indicators of data research

4.1. Essence of research indicators.

The essence of the indicators of the study of socio-economic phenomena.
Classification of existing research indicators. The main functions and objectives of the
indicators. Methodological bases for the use of data research indicators.

4.2. Types and forms of indicators (indicators) when analyzing data.

Characteristics of types of indicators. The essence and importance of generalizing
indicators of research data of different systems. Classification of research indicators by the
method of their use. The main groups of indicators of complex analysis in the study of
SOCio-economic processes.

4.3. Methods and methods of calculating the indicators of research.

Characteristics and nature of the indicators of the study by the method of
calculation, by the nature of the phenomena under investigation, by the way of reflection
and by the degree of aggregation. Terms of use of relative and absolute indicators.

Laboratory work on the theme 4. Statistical tools for studying the dynamics of
phenomena and processes.

Theme 5. World indexes and their research

5.1. Indices and their classification.

The essence of the index analysis. Main tasks of index analysis. Classification of
world indexes. Methodological principles of constructing indices. Methods of calculating
the main economic indexes.

5.2. General Indices of Quantitative Indicators.

The essence of general and individual quantitative indices. Basic requirements for
the construction of the index of quantitative indicators. The general rule of constructing the
index of quantitative indicators. Stages of constructing quantitative indices.

5.3. General indexes of quality indicators.

Basic requirements for the construction of the index of quality indicators. List of
requirements for the construction of the index of qualitative indicators. Methodology for
determining the indices of qualitative indicators and their economic essence.

5.4. Two-factor system of interconnected indices.

The essence of the system of interconnected indices. Determination of the influence
of individual factors. The essence of the two-factor system of the index. Formation of
analytical conclusions on the received calculations of index analysis.

5.5 Index method of analysis of the middle-level dynamics.

Qualitative indicators that characterize economic phenomena. Classification of the
indices of dynamics of averages. Method of calculating the index of constant, variable and
structural changes. The existence of interconnection between the middle-level dynamics
indexes.

5.6. Chain and Basic Indices.

Index system to characterize the dynamics of a complex phenomenon. Distribution
on chain and basis indices depending on the comparison base. Characteristics of a
system of indices with a variable base of comparison. Characteristics of a system of



indices with a permanent base.
Laboratory work on the theme 5. Indicators of the study of world trends.

4. The order of evaluation of the results of training

The system of evaluation of the developed competencies of students takes into
account the types of occupations, which, according to the curriculum program, include
lectures, laboratory classes, and independent work.

Assessment of the developed competencies in students is carried out using a 100-
point accumulation system. In accordance with the Provisional Regulations "On the
Procedure for Assessing the Results of Students' Learning Based on the Accumulated
Bulletin-Rating System” KhNEU them. S. Kuznets, control measures include:

current control during the semester during lectures and laboratory classes and is
estimated by the sum of the points scored (the maximum amount is 60 points; the
minimum amount that allows the student to take the exam - 35 points);

final / semester control, conducted in the form of a semester exam, according to
the schedule of the educational process.

The system for assessing students' knowledge, skills and abilities requires rating of
all forms of conducting classes. Assessment of student's knowledge is carried out on a
100-point system of accumulation.

Final control is carried out on the basis of the exam. Examination ticket consists of
solving five settlement and analytical tasks (2 stereotypical, 2 diagnostic, 1 heuristic).

Criteria for evaluating a stereotyped task:

1 point - solving the problem contains only calculation formulas that do not
correspond to the situation being considered;

2 points - the task was solved incorrectly, but contains elements of the decision
concerning the situation;

3 points - the answer contains only correctly written calculation formula;

4 points - the answer contains only correctly written calculation formula and
explanation to it;

5 points - the answer contains only correctly written calculation formula, explanation
to it and justification of use of this formula;

6 points - the answer contains only correctly written calculation formula, an
explanation to it, justification of the use of this formula and substitution into the formula;

7 points - the answer contains only correctly written calculation formula, an
explanation to it, justification of the use of this formula, substitution into the formula and
correct calculation with indication of units of measurement of the result;

8 points - the answer contains only correctly written calculation formula, an
explanation to it, justification of using this particular formula, substitution into the formula,
correct calculation and conclusion based on the calculation result.

Criteria for evaluating diagnostic tasks:

1 point - solving the problem contains only calculation formulas that do not
correspond to the situation being considered,;

2 points - solving the problem contains only the calculation formulas or some
elements from the separate discipline topics relating to the situation;

3 points - solving the problem contains calculation formulas and explanations to
them, the decision has only begun;

4 points - the problem is solved incorrectly, but some calculations correspond to the



situation under consideration;

5 points - the problem is solved completely, but there is a gross error that affects the
final result of the calculations, the conclusions are of a superficial nature, not all formulas
are explained;

6 points - the task is done correctly in half, the expediency of using analytical tools
in the analysis of the proposed situation, the conclusions are superficial;

7 points - the task is done correctly in full, qualitatively executed, the expediency of
using analytical tools in the analysis of the proposed situation, but based on the results of
calculations made not complete analytical findings and there is inaccuracy in the
calculations;

8 points - the task is completed in full, qualitatively executed, the expediency of
using analytical tools in the analysis of the proposed situation, but based on the results of
calculations are not complete analytical conclusions;

9 points - the task was executed impeccably, without any error, qualitatively
executed, the expediency of using analytical tools in the analysis of the proposed situation,
based on the results of calculations made reasoned analytical conclusions and
generalizations.

Criteria for assessing the heuristic problem:

1 point - the problem solving contains only the formulas of calculations or some
elements from separate subjects of discipline;

2 points - the problem is solved incorrectly, but some calculations correspond to the
situation under consideration;

3 points - the problem is solved methodically correctly half, the conclusions are
superficial;

4 points - the problem is solved methodically correctly, but there are minor mistakes
that do not affect the final result, the conclusions are not sufficiently reasoned; or the task
is solved correctly, without errors, but there are no complete conclusions and explanations
for the calculations;

5 points - the problem is solved methodically correctly, all necessary analytical tools
are used in the decision, explanations for the calculations, reasoned conclusions are
made, but some inaccuracies in the reasoning of the answer or conclusions are made;

6 points - the task was executed impeccably, qualitatively executed, the expediency
of using one or another analytical toolkit in the analysis of the proposed situation, based on
the results of calculations made an argumentated analytical conclusion and generalization.

The result of the semester exam is evaluated in points (the maximum number is 40
points, the minimum number is scored - 25 points) and is placed in the corresponding
column of the examination "Accountancy record of success".

The student should be considered certified if the sum of the points earned on
the results of the final / semester test of success is equal to or exceeds 60. The
minimum number of points for the current and modular control during the semester is 35
and the minimum number of points scored on the exam is 25.



Distribution of points for weeks

Table 4.1
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Grating scale: national and ECTS

The amount of points for all Rating Score on a national scale
types of educational ECTS | for exam, course project (work), tor the offset

activities practice

90 - 100 A excellent
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60 — 63 E

35~ 59 X unsatisfactory unenrolled
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