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Abstract. It is common knowledge that the separation of socio-economic event units into
homogeneous groups by important characteristics is called grouping in statistics. Grouping is one
of the most efficient methods of statistical data processing. Grouping is the most important stage
in the study of large-scale social phenomena. In the socio-economic study of statistical data and
average, relative, etc. it is necessary to use grouping in the calculation of final indicators. Namely,
with the help of correct and convenient grouping, the complexity of social life events can be
expressed and reflected with statistical quantities. Therefore, the method of grouping together with
the method of summative statistical indicators is a tool for the correct understanding of socio-
economic events and processes. Grouping is a manifestation of implementing analysis and
synthesis, and at this time, the following issues are resolved: 1) Determination of socio-economic
types; 2) Studying the structure of socio-economic events; 3) Studying the relationship between
organized groups.

In problem solving with the grouping method, the following forms of grouping are mainly
used: typical, structural, analytical. By means of typical grouping, the most important statistical
problem is solved: socio-economic types are determined on aggregate units, that is, separate
groups qualitatively different from the aggregate are created. When grouping according to this
form, the correct determination of the group sign has a special role. Based on the analysis of the
content of the studied event, the basis of the grouping (that is, the main feature in the grouping) is
determined. Structural groupings reflect the development of constituent parts of socio-economic
events and processes or their structure according to one or another characteristic. Analytical
groupings are used to study the interrelationships between phenomena and the various signs
affecting them. Through such groupings, it is possible to determine the cause and effect factors
influencing the development of the studied phenomenon and process. Each of the aggregate units
has an individual characteristic in its development. For this reason, the absolute level of the
investigated symptom is different. Those units are grouped by variation (varying) from each other
according to the level of research characteristics. Such groups are called sequences of numbers.
The number of units (volume) or specific weight relative to the total can be given in the series of
numbers; a quality indicator that cannot be counted can also group information. According to the
author, the correct determination of the optimal number of groups in the statistical study of socio-
economic phenomena will give more effective results.

Key words: grouping, number of groups, quantitative and qualitative characteristics,
interval, aggregate, optimal number of groups, equal interval, unequal interval.



ExoHoMika TDAaHCIODPTHOr0 KOMILIEKcY, Bum. 43, 2024 145

Introduction. The study of socio-economic phenomena necessitates
the application of robust methodologies for grouping, which are pivotal
for organizing and analyzing diverse datasets. Two fundamental
challenges arise in this context: the selection of group characteristics and
the determination of the optimal number of groups. Any grouping in the
study of socio-economic phenomena is based on two complex issues: the
selection of group characteristics and the determination of the number of
groups under study.

Selection of a group characteristic, i.e. gathering the studied units in
one group according to the selected characteristic, is an important and
complex issue of grouping theory and statistical operations. In order to
form the basis of the group, the most important and decisive traits should
be selected.

Moreover, determining the optimal number of groups presents ano-
ther significant challenge. It is essential to strike a balance between having
an adequate number of groups to capture the diversity within the dataset
and avoiding excessive fragmentation that may obscure insights. Achie-
ving this balance requires careful consideration of various factors, inclu-
ding the nature of the data, the research objectives, and the intended analy-
tical methods. This task demands the application of appropriate methodo-
logies and criteria to ensure the integrity and interpretability of the results.

The crux of the issue lies in devising effective strategies for both
selecting group characteristics and determining the number of groups,
thereby facilitating robust and insightful analyses of socio-economic
phenomena. By addressing these issues effectively, researchers can unlock
valuable insights into the complex dynamics of society and the economy.

Analysis of recent researches and publications. The study of so-
cio-economic phenomena involves complex processes of grouping, prima-
rily focusing on two fundamental aspects: selecting group characteristics
and determining the number of groups. Understanding these processes
requires a thorough analysis of existing literature and methodologies.

The selection of group characteristics involves identifying key traits
that effectively categorize units under study. This process is crucial for
ensuring the relevance and accuracy of groupings. Various studies
emphasize the importance of correctly determining thresholds for
qualitative characteristics to assign units to appropriate groups based on
factors such as social status, gender, qualification, and education [1, 2].
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For instance, statistical indicators published by national agencies often
employ grouping based on demographic factors like age to provide
insights into population distribution [3].

Moreover, the literature highlights the significance of considering
fluctuation in quantitative characteristics when structuring groups. Factors
such as the nature of the studied phenomenon and the intended analysis
dictate the choice between equal or unequal intervals in grouping [5].
While equal intervals are suitable for uniform distributions, unequal
intervals, such as gradually increasing or decreasing intervals, offer better
representation of economic events with varying significance across
different scales [6].

Determining the optimal number of groups is essential for
characterizing qualitative diversity within a population. Studies explore
various methodologies for this purpose, including the use of logarithmic
formulas and root mean square distance calculations [7]. Stercess'
formula, which considers the logarithm of the total population size, is
commonly employed to determine the number of groups, with adjustments
made based on the nature of the data and distribution [6].

Additionally, grouping based on multiple characteristics, known as
combined grouping, presents challenges in terms of increasing complexity
and interpretation. While age grouping is deemed significant in analyzing
socio-economic phenomena, the literature cautions against overwhelming
analyses with too many grouping features, as clarity and interpretation
become more challenging [4].

Practical applications of grouping methodologies are evident in
various sectors, including industry analysis and regional development
planning. Studies showcase how grouping techniques facilitate the
analysis of economic trends, forecast sales volumes, and inform policy
decisions [6-8]. Furthermore, recommendations emphasize the need for a
balanced approach in determining group characteristics and sizes,
considering both statistical relevance and practical interpretability [3].

The literature provides valuable insights into the complexities of
grouping 1in socio-economic studies. By synthesizing existing
methodologies and practical applications, this article aims to contribute to
the development of robust techniques for optimizing group selection and
determining the number of groups, thereby enhancing the effectiveness of
statistical analyses in understanding socio-economic phenomena.
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Group signs can be quantitative or qualitative signs.

When grouping according to quality characteristics (including:
social status, gender, qualification, education, etc.), it is necessary to
correctly determine the thresholds of the selected factor so that it is known
to which group the grouped units belong.

For example, in the set of statistical indicators published by the State
Statistics Committee of Azerbaijan every year, the following grouping of
the working-age population is given: total population, including the
number of people under working age, working age and over working age.

The fluctuation of the quantitative sign used as the basis for grouping
should be taken into account. Because the number of groups of the same
gender depends on the fluctuation of the sign and the number of units
included in the observation. Each group should reflect the typical character
of the units included in the group.

When obtaining groups that most adequately reflect reality, it is
necessary to be guided by the essence of the studied phenomenon. In this
case, the intervals may be uneven. Thus, gradually increasing or
decreasing intervals can be used when studying economic events. For
example, according to the number of employees, construction enterprises
can be divided into the following groups: up to 50 people, 20-50-100, 100
and more people. This is explained by the fact that quantitative changes in
the size of the attribute have different meanings in the lower and upper
groups according to the size of the attribute: a change in the number of
employees of 25 people is significant for small construction enterprises,
but not for large ones. Thus, the size of the interval is determined in
advance based on the tasks and nature of the event.

Groupings with equal intervals are used when the degree of variation
1s insignificant and the distribution is almost uniform (for example, when
grouping workers of the same profession by wages, the output of a certain
product by productivity). For groups with equal intervals, the value of the
interval is calculated using a certain formula.

Thus, in all cases, groups should be structured so that the groups they
form correspond as completely as possible to reality.

Intervals between groups should be determined in the grouping
according to the quantitative sign. They can be equal or unequal. Unequal
intervals gradually increase and decrease in turn. Group intervals can be
open or closed. Equally spaced groups are used when the sign change
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within the set is of equal size. At this time, the interval limit is calculated
by the following formula:

Where,

d - stands for the amount of the intervals;

x,,. - tor the high value of the sign;

x,. - for the low value of the sign;

R - means the difference between the maximum and the minimum
value of the sign;

n - shows the number of groups.

The formulation of the objectives of the article. The objective of
this article is to develop methods for determining the optimal number of
groups and grouping characteristics in the study of socio-economic pheno-
mena. The article aims to propose methodologies for selecting grouping
characteristics and determining the number of groups, taking into account
various aspects of socio-economic data. The primary focus is on the
process of selecting the optimal number of groups, including an analysis
of various methods for determining the number of groups, their advantages
and disadvantages. Additionally, the article seeks to develop practical
recommendations for organizing grouping, ensuring the most effective use
of statistical methods in analyzing socio-economic phenomena.

Statement of the main material of the research. In the study of
socio-economic phenomena, the classification of data into appropriate
groups is paramount for insightful analysis. The optimal number of groups
serves as a fundamental parameter, delineating qualitative diversity within
a population. This section elucidates the methodologies employed to
ascertain the ideal number of groups, paving the way for subsequent
analytical computations.

Determining the optumal number of groups.

The optimal number of groups is chosen to characterize the
qualitative diversity in the total population. In many cases, the optimal
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number of groups is determined by the following formula developed by
the American statistician Stercess:

n=1+3321gN o,
n=144InN+1

Where, n 1s the number of groups,

N — the number of units in the set,

lg — decimal logarithm,

In — indicates the natural logarithm.

Suppose that the maximum amount of annual expenses of 50
construction companies was 300,000 manats and the minimum amount
was 90,000 manats (figures are conditional). Based on the given
information, it is necessary to select the optimal number of groups.

To determine the number of groups, since the number of aggregate
units in our example, that is, the number of construction companies, is 50:

(using the logarithmic table) since the decimal logarithm is equal to
1g 50 = 1.699,

n=1+3321gN=1+43321g50=1+3.32*%1,699=1+5.64 =6.64
or (using the logarithmic table) since the natural logarithmis In 50 =3.912,
n=144InN+1=1441In50+1=1.44*3.912 + 1=6.63.

In both cases, the number of groups in the sample can be a whole
number of 6 or 7.

Let's organize the groups by taking the number of groups in this
example (6.63 and 6.64 are rounded closer to 7) by 7. First we need to find
the discontinuity quantity (d).

d:ﬁzwz:so.

Then we make the 1st group by adding 30 to the minimum (low)
value of the sign, i.e. 90. To form the 2nd group, the upper boundary of
the 1st group (120) is brought to the lower boundary of the 2nd group and
a break quantity of 30 is applied to it, to form the 3rd group, the upper
boundary of the 2nd group (150) is brought to the 3rd group is brought to
its lower limit and a break quantity of 30 is applied to it, to make the 4th
group the upper limit of the 3rd group (180) is brought to the lower limit
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of the 4th group and a break amount of 30 is applied to it, to make the 5th
group the 4th the upper border of the group (210) is brought to the lower
border of the 5th group and a break amount of 30 is added to it, to form
the 6th group, the upper border of the 5th group (240) is brought to the
lower border of the 6th group and a break amount of 30 is applied to it is
reached, to form the 7th group, the upper limit of the 6th group (270) is
brought to the lower limit of the 7th group, and the break quantity 30 is
applied to it, and the following seven groups are formed.
I-group 90 - 120 (90 + 30)
[I-group 120 - 150 (120 + 30)
[I-group 150 - 180 (150 + 30)
IV-group 180 - 210 (180 + 30)
V-group 210 - 240 (210 + 30)
VI-group 240 - 270 (240 + 30)
VII-group 270 - 300 (270 + 30)

If the resulting group does not meet the requirements of the analysis,
then the group can be rearranged. Efforts should not be made to form a
large number of groups, since in such cases the differences between the
groups are negligible.

If the result is not an integer, it is usually rounded. This formula is
applied only when the distribution of population units is close to normal
due to a certain characteristic and when uniform intervals are used in
groups.

Methods used to determine the number of groups.

One of the methods used to determine the number of groups is the
use of the root mean square distance (0). At this time, it i1s assumed that
the range of change of the indicator is equal. The total is divided into 12
groups when the interval quantity is equal to 0.5 g, 9 groups when it is
equal to (2/3) 0, and 6 groups when it is equal to O.

If the fluctuation of sign between aggregate units is too large,
grouping with uneven intervals should be used (uneven intervals are
mainly used for quantities that increase very rapidly). The use of such
intervals 1s related to the fact that the small difference between the
indicators in the lower groups is of great importance, while in the other
groups this difference is not significant.

If the size of the sign varies greatly, then in the grouping, intervals
corresponding to the logarithm of the size of the sign can be accepted.
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When defining groups, the quantity of the boundary of each group must
be specified. If the group sign is discrete, the boundary of the (intersecting)
groups must be specified.

It is relatively easy to organize grouping on discrete traits. For
example, in the grouping of workers according to tariff rates, as many
groups as the number of tariff rates (5-6) are formed.

For example: The given information on the distribution of workers
in the enterprise by salary (table 1), (numbers are conditional) can be
shown as an example of grouping by discrete characteristics.

Table 1
Grouping by discrete trait
Wages of workers according to tariff rates number of workers (people)
I 20
II 25
III 35
v 40
A\ 15
Total 135

Source: The table was compiled by the author.

If the grouping is done by one characteristic, such grouping is called
simple grouping (table 2) (numbers are conditional).

Table 2
2018-2022 average annual number of employees working in
the industry of the Republic, in thousand people

Years The average annual list of employees, thousand people
2018 101,9
2019 98,1
2020 96,7
2021 104,0
2022 108,5

Source: The table was compiled by the author.

From the information in Table 2, it is clear that the average annual
number of employees working in the industry of the republic increased by
6.6 thousand people in 2022 compared to 2018.
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Grouping based on two or more characteristics is called combined
grouping (table 3) (numbers are conditional).

Table 3
The average annual list number of employees working in the industry
of the Republic in 2018-2022 and the average monthly nominal salary

The average annual list of Average monthly nominal
Years
employees, thousand people salary, manat
2018 101,9 626.,9
2019 98,1 671,7
2020 96,7 812,9
2021 104,0 783,3
2022 108,5 698,7

Source: The table was compiled by the author.

In the analysis of complex socio-economic phenomena, age
grouping is of great importance. At the same time, it should be taken into
account that the number of groups increases rapidly due to the increase in
the number of grouping features in cluster grouping. Therefore, taking
more than two or three grouping signs in complex grouping can
complicate the analysis of the result, make their clear reading and
understanding difficult.

Based on the data of Table 4, let's calculate by applying the grouping
method (numbers are conditional):

1) number of groups;

2) groups of the size of insurance companies according to the
average annual volume of the charter capital;

3) the number of insurance companies in the groups and the specific
weight of the groups.

Solution:

1) To find the number of groups;

(using a logarithmic table) decimal logarithm Since 1g 15 =1.176,

n=1+332IgN=1+3321g15=1+3.9=4.9 in total.

will be or (using a logarithmic table) the natural logarithm

Since In 15 =2.708,

n=144In15+1=1.44*2708 + 1 =4.9 in total.

In both cases, the number of groups in the sample (4,9) can be 4 or
5. So the number of groups will be 4 or 5.
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Table 4
The average annual volume of authorized capital of insurance companies
Insurance company serial The average annual volume of authorized
number capital of insurance companies is mln. man.
1 15,5
2 15,9
3 16,7
4 16,1
5 15,2
6 16,8
7 10,6
8 18,9
9 15,1
10 19,0
11 14,8
12 17,5
13 18,6
14 14,6
15 15,6
Total 240,9

Source: The table was compiled by the author.

2) Let's determine the groups of the size of insurance companies
according to the average annual volume of the charter capital;

We take the average annual volume of the authorized capital of the
company as a group indicator. According to this sign, in order to divide
the average annual volume of the authorized capital of the company into
5 groups with equal intervals (as 4.9 is rounded closer to 5), let's determine
the volume of the interval with the following formula:

d

_19-106

=1,68

So, the volume (quantity) of the gap between the groups is 1.68 min.

manat.

Let's make groups of insurance companies according to the volume
(quantity) level of the break of the average annual volume of the
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authorized capital of insurance companies. Let's organize the following
groups based on that break quantity:

Group I 10.6 — 12.28 (10.6 + 1.68 = 12.28)

Group I 12.28 — 13.96 (12.28 + 1.68 = 13.96)

Group I 13.96 — 15.64 (13.96 + 1.68 = 15.64)

Group IV 15.64 — 17.32 (15.64 + 1.68 = 17.32)

Group V 17.32 -19 (17.32 + 1.68 = 19)

3) Let's determine the number of insurance companies in the groups
and the specific weight of the groups.

We compile the groups of the volume of insurance companies, the
number of organizations in the groups and the specific weight of the
groups (table 5) according to the average annual volume of the authorized
capital:

Table 5
Size groups of insurance companies according to
the average annual volume of authorized capital
Groups of the average annual Number of Specific weight of
volume of the authorized capital of | insurance insurance companies in
insurance companies, mln. man. companies | the relevant group, in %
I group 10.6 — 12,28 1 6.6
IT group 12,28— 13.96 - 0.0
I1I group 13.96 — 15.64 6 40,0
IV group 15.64 — 17.32 4 26.7
V group 17.32 - 19 4 26.7
Total 15 100 %

Source: The table was compiled by the author.

As can be seen from the data of Table 5, the specific weight of the
average annual volume of the authorized capital of insurance companies
is higher in the III group (40 %).

Conclusion. The number of groups and the size of the interval are
determined based on the purpose of the study, the value of the studied
characteristic and many other factors. The number of groups and the size
of the interval are related: the larger the number of groups, the smaller the
interval, and vice versa. The number of groups depends on the number of
units in the studied population and the level of variation of the grouping
characteristic.
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The smaller the volume of the aggregate, the smaller the number of
formed groups. Since the number of groups will be small, it is not possible
to create a large number of groups with a small total number. The
indicators calculated for such groups will not correctly characterize the
studied population. The number of groups should meet the requirement of
the large numbers law and should be optimal, i.e. each group should
include a sufficient number of population units. But in some cases, small
groups are also interesting. For example, new, advanced phenomena that
are not yet widespread appear in a small number of facts, but require
detailed study. One of the tasks of statistics is to identify and study these
facts. Thus, the issue of the number of units in the groups cannot be
formally approached, it is necessary to know the essence of the studied
phenomenon.
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VYHiBepcUTeT apXiTekTypu Ta OyAiBHULTBa AsepOaiikaHy, Byl AifHa
Cynranosa, 11, M. baky, AzepOaiimxkan.

Anomauisn. Ax 6i0omo, noodin 00UHUYb COYIATLHO-EKOHOMIYHUX NOOIl HA OOHOPIOHI epynu
3a 8ANCTUBUMU O3HAKAMU 6 CMAmMUCmuyl HA3UBaomev cpynyeawHsam. I pynyeamwHs € 0OHUM i3
HatleghekmusHiwux memooie cmamucmuyHoi oopooku oanux. I pynysanus € HAUBAHCTUBIUUM
emanom 00CIOHCEeHHS MACWUMAOHUX CYCRINbHUX ABULY.

Ilpu coyianbHo-eKOHOMIUHOM)Y GUBUEHHI CMAMUCIUYHUX OAHUX | CepeoHiX, BIOHOCHUX
Mowo HeoOXiOHO 3aCMOCO8Y8aAMU SPYNYBAHHI NPU PO3PAXYHKY NiOCYMKOBUX NOKA3HUKIG, A came:
3a 00NOMO2010 NPABUTILHOZO MA 3PYUHO20 2PYNYBAHHS CKIAOHICMb NOOIU COYIANbHO20 HCUMMSL
Moxce Oymu eupadxcena ma 6i000paAddCeHA CMAMUCMUYHUMU GeluduHamu. Tomy memoo
2PYNYBAHHA DA3OM 13 MEmMOOOM NIOCYMOBYIOUUX CMAMUCMUYHUX NOKA3HUKIE € IHCMPYMEHMOM
NPAaBUIbHO20 PO3YMIHHS COYIAIbHO-eKOHOMIYHUX NOOill [ npoyecie.

I'pynysanus € nposeom peanizayii ananizy ma cunmesy, i npu YbOMy SUPIULYIOMbC MAKI
NUMAHHA

1) susnauenns coyianbHo-eKOHOMIYHUX MUNIB;

2) 8uguenHs cmpyKmypu coyianbHO-eKOHOMIYHUX NOOTU;

3) uguenHs 63aEMOBIOHOCUH MIJKC OP2AHIZ08AHUMU SPYRAMU.

IIpu po3é’azyseanni 3a0au mMemooom e2pyny8aHHs 6 OCHOBHOMY BUKOPUCMOBYIOMbC MAKi
Gopmu epynyeanus: munoge, CmpyKmypHe, aHaiimuyHe.

3a 0onomo2cor munogo2o epynysanHs UPIULYEMbCA HALBANCIUBIUA CIMAMUCTIUYHA 340a-
ua: Ha azpe2amuux OOUHUYAX BUSHAYAIOMbCA COYIANbHO-EKOHOMIYHI MUnu, moomo cmeoproms-
cs1 OKpeMi epynu, SKICHO 8i0MiHHI 8i0 cyKynnocmi. [Ipu epynyeanni 3a yieto gopmoro ocooiugy
poTb gidicpae npasuivhe eUsHaweHHs o3Haxku epynu. Ha ocnosi ananizy smicmy 0ocniodrcysanoi
nooii BUZHAYAEMbCSL OCHOBA Y2PYNOBAHHS (MOOMO OCHOBHA O3HAKA 8 Y2PYNOBAHHI).

CmpykmypHi y2pynoeauHs 6i0oopaxdcaioms po36UmMoK CKIAO0BUX HACUH COYIANbHO-
EeKOHOMIYHUX AUl | npoyecie abo ix cmpykmypy 3a micto Yu iHUOW 03HAKOIO.

Ananimuyni epynyeanus UKOPUCOBYIOMbCA OISl BUBUEHHSL 83AEMO36 SA3KI8 MIdC ASUUAMU
i pI3HUMU O3HAKAMU, WO BNIUBAIOMb HA HUX. 3a OONOMO2010 MAKUX 2PYNY8AHb MONCHA GUSHAYUINU
NPUYUHHO-HACTIOKOBI (PaKmopu, wo 6nausaroms Ha pPO3GUMOK OOCTIONCYBAHO20 AUWA MA
npoyecy.

Koorcna 3 azpecamnux oounuys mae inougioyanvHy Xapakmepucmuky y c60EMY PO3IGUIIK).
3 yiei npuuunu abconromuull piseHb O0CAIONCYBAH020 cumnmomy pisHutl. Lfi niopo3oinu
3epynosani 3a eapiayiero (8iOMIHHICMIO) 00UH 810 0OHO20 BIONOBIOHO 00 PIHS OOCHIONCYBAHUX
xapaxmepucmuxk. Taxi epynu Hazusaromovcs nociioosHocmamu yucei. Kinokicmo oounuys (06'em)
abo numoma 6aza GIOHOCHO 3A2AlbHOI KIIbKOCMI MOdce OYmu HageoeHa 8 psAdy ducell; makoxic
MOJACHA 32PYNY8AMU 3a NOKASHUKOM SIKOCMI, AKULL He Ni00aE€mMbCsl NIOPAXYHKY.

Ha oymky aemopa, npasunvhe 6usHaueHHA ONMUMANLHOI KiIbKOCMI 2pyn npu
CMAMUCMUYHOMY 8UBYEHHI COYIANbHO-eKOHOMIYHUX A8UlY 0ACb OilbuL edheKmuUBHi pe3yibmami.

Knwuosi cnoea: epynysanms, KinbKicmv 2pyn, KilbKICHA ma AKICHA XApakmepucmuka,
iHmepean, CyKynHicms, ONMUMAIbHA KIbKICMb 2PYN, PIGHUL IHMEP8al, HepiGHUL IHMep8all.



