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IMPORTANCE OF CLASSIFICATION IN SOCIOLOGICAL METHODOLOGY:
FROM THEORETICAL PERSPECTIVE TO MATHEMATICAL APPLICATION

Jahandar Jabarov*

Abstract. From classical sociology to the present, classification has remained one of the
essential means of understanding social reality; from Comte, Durkheim, and Weber to
contemporary sociologists, it has been employed as a descriptive method. Without successful
classification, the systematic analysis of social reality is impossible. Although the positivist
application of classification is a central component of sociological methodology, it has largely
been neglected in research. In this study, we therefore explicate the significance of
classification and its differences from grouping, underscore the importance of criterion
selection in the classification process, and demonstrate how it affects the precision of the
targeted categories. The article outlines deductive, inductive, and abductive procedures for
determining criteria, and ultimately advances a mathematical parameterization of
classification. The findings indicate that classification is not ad hoc grouping but a core
analytical instrument enabling a systematic grasp of social reality. For identifying social
groups and explaining their functional-structural positions, classification provides a reliable
framework in both theoretical and empirical work. The proper selection and operationalization
of criteria is a condition of reliability; deductive, inductive, and abductive approaches offer
complementary routes for deriving them. Within a positivist frame, measurable and replicable
indicators secure objectivity and comparability. Mathematical formalization (mutually
exclusive and collectively exhaustive partitions) enhances logical consistency, transparency,
and reproducibility. A matrix presentation displays multi-criteria intersections visually and
systematically, revealing the analyzed social structure and facilitating comparisons across
studies. Consequently, classification becomes an empirically robust instrument for theory
testing, which, in turn, strengthens cumulative knowledge production.
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3HAYEHUME KJIACCU®UKALIMU B COI.[I/IOJIOFI/I‘IECKOFI METOJOJIOTUHU: OT
TEOPETUYECKOT O B3I'JISIIA K MATEMATHYECKOMY NPUJIOKEHUIO

xxkaxannap Jxa6apoB*

AbcTpakT. OT KITaCCHYECKOH COIHONIOTHH 10 HAIIUX JHEH Ki1acCu(UKAIHS OCTaeTCS O JHIM
U3 KIIOYEBHIX CIOCOOOB TMOHMMAaHHs CoLManbHOW peanpHOCTH; oT KoHra, [llopkreiiMa u
Bebepa 10 COBpeMEHHBIX COIMOJIOrOB OHA MCIOJIB30BANach KaK JIECKPUNTHBHBINA MeTol. bes
YCHEUIHON KJIacCU(HKAIIMU CUCTEMAaTHYECKUI aHaIu3 COLMAIbHON pealbHOCTH HEBO3MOJKEH.
HCCMOTpH Ha TO YTO MNO3UTUBUCTCKOC NMPUMCHCHUC KJ'IaCCI/I(bI/IKaI_II/II/I ABJIACTCA HEHTPAJIbHBIM
KOMIIOHEHTOM  COIIOJIOTHYECKONH METOMOJIOTHH, B HCCIENOBAHUAX €My YICIIOCh
HCJIO0CTATOYHO BHUMAaHMU. B HaCTOACM HUCCIICJOBAaHUU PacKpbIBACTCA 3HAYCHUC
KIacCHQUKAMM M €€ OTIMYMEe OT TIPYNNHUPOBKH, IOAYEPKUBACTCS BaKHOCTH BHIOOpA
KPHUTEpPHEB B Ipouecce KIACCHGHUKAMH W JEMOHCTPUPYETCS WX BIHMSHHE HAa TOYHOCTD
neneBblx Kateropuid. CraThsi wW3NaraeT JeIyKTHBHBIC, WHIYKTHBHbIE ¥ aOXyKTHBHBIC
MPOLENYPEl BBIBEACHHS KPUTEPUEB M, B 3aKIIOYCHHE, IpEIaracT MaTeMaTHYecKylo
nmapamerpusanuioo  kiaccudukanmu.  IlomydeHHBIEe  pe3ysNbTaThl  [IOKA3bIBAIOT,  UTO
KIaccu(UKaIKsi — He IPOU3BOJIbHAS IPYNIHNPOBKA, a KII0OYEBOH aHATUTUYECKUH HHCTPYMEHT,
obecrieynBaloOIMi CUCTEMHOE MOCTHIKEHNE COLHANbHOM peanbHOCTH. s MaeHTHGUKALUK
COLMANBHBIX TPYHNI M  OOBSICHEHHS MX (YHKIHOHAIBHO-CTPYKTYPHBIX  IO3MLUH
Ki1accuuKalus TPeNOCTaBIsSeT HAAEKHBII Kapkac Kak B TEOPETHYECKUX, TaK U B
sMmnuprudeckux pabotax. KoppekTHbIH BEIOOp M ONepannoOHANM3aIMs KPUTEPUEB SBISIOTCA
YCIOBHEM HAJKHOCTH; ACAYKTHUBHBIN, HHIYKTUBHBII 1 a0yKTUBHBIN NOAXOBI IPEAIaraoT
B3aMMOJIOIIOJIHAIONINE IYTH WX BBIBEACHUSI. B TO3MTHBHCTCKON pamMKe HW3MEpUMbIE |
BOCIPOM3BOANMBIE HHIMKATOPHl 00ECIeUNBAIOT OOBEKTUBHOCTH W  COIMOCTaBHMOCTb.
Maremarnueckass Qpopmanuzanus (B3aUMOMCKIIOYAIOIINE M COBMECTHO HCUEPIIBIBAIOIINE
pa30HeHns) yCWINBAET JOTHUECKYIO COTJIACOBAHHOCTD, MPO3PAYHOCTH U BOCIIPOU3BOJUMOCTb.
[pencraBienne B MaTpuuHON (hOpMe HATISAAHO M CHCTEMHO IOKa3bIBAET INEPECEUCHHUS I10
HECKOJIBKMM KPUTEPUSIM, BBISBIAS aHAIU3UPYEMYIO COLMAIBbHYIO CTPYKTYpy M obierdas
CpaBHEHHE PE3YJIbTATOB MEXy UCCIeA0BaHUAME. B pesynbraTe kiaccudukanus CTaHOBUTCS
SMIUPUYECKH HAJEKHBIM HHCTPYMEHTOM TEOPETHUYECKOH MpPOBEpPKH, YTO, B CBOIO OYEpE.b,
YKPEIIAET KyMYJISTUBHOE TPOU3BOICTBO 3HAHMS.
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SOSIOLOJI METODOLOGIYADA TOSNIFATIN OHOMIYYOTI:
NOZORI BAXISDAN RiYAZI TOTBIQO

Cahandar Cabarov*

Abstrakt. Tosnifatlagdirma klassik sosiologiyadan giinimiizs godor sosial reallig
anlamanin vacib isullarindan biri olmus; Komt, Diirkheym vo Veberdon tutmus miasir
sosiologlara godar bir cox muollif torafindon deskriptiv bir metod kimi istifado edilmisdir.
Ugurlu tosnifatlagdirma olmadan sosial realligin sistemli tshlili mimkin deyildir.
Tosnifatlagdirmanin  pozitivist yanagma ilo totbigi sosioloji metodologiyada oldugca
morkozi bir komponent olmasina baxmayaraq, todgigatlarda diggstdon konarda qalmisdir.
Bu baximdan, todgigatimizda tosnifatlagdirmanin shomiyyati vo qruplagdirma ils farglori
izah olunmaqda, eloca do tosnifatlagdirma prosesindo meyar segiminin 6nomi
vurgulanmaqda vo hadaflonan kateqoriyalarin daqiqliyina tosirlori gostorilmokdadir.
Magalodo deduktiv, induktiv va abduktiv meyar muoyyanlosdirmo {isullari agiglanmaqda,
sonda iso tosnifatlagdirmanin riyazi parametrizasiyasi irsli surllmokdadir. Tadgigatin
naticalari gostorir Ki, tosnifatlasdirma tosadiifi qruplasdirma deyil, sosial realligin sistemli
dorkini mimkin edon asas analitik vasitodir. Sosial gruplarin miioyyonlogdirilmosi vo
onlarin funksional-struktur mévgelsrinin izahi iglin tasnifat hom nozari, ham do empirik
calismalarda etibarli ¢orgive yaradir. Meyarlarin diizgiin se¢ilmasi Vo operasionalizasiyasi
etibarliligin sortidir; deduktiv, induktiv vo abduktiv yanasmalar meyarlarm téradilmosindo
tamamlayici yollar toqdim edir. Pozitivist ¢argivads Slgiilo bilon va tokrar yoxlana bilan
gostaricilor obyektivlik va miigayissliliyi tomin edir. Riyazi formalizasiya (mitlagq va
ekskliziv bolmalor) montiqi tutarliligi, soffafligi vo tokrarolunmani giiclondirir. Matritsa
togdimati coxmeyarl kosigsmalori vizual vs sistemli sokilds gOstorarak tohlil edilmis sosial
strukturu Uizs ¢ixarir va todgiqatlararast miiqayisoni asanlagdirir. Naticado, tosnifatlagdirma
nozoari sinaq tigiin empirik cohotdon méhkom alots gevrilir. Bu isa 6z névbasinds kumulativ
bilik istehsalini giiclondirir.

Acar sozlar: Sosioloji metodologiya, sosial gruplar, tasnifatlasdirma, tosnifatlagdirma
meyarl, riyazi parametrizasiya
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1.Introduction

In contemporary sociological methodology, it can be argued that insufficient
attention has been devoted to the method of classification. Methodological
debates have instead been dominated by statistical models, mathematical
analyses, textual and discourse studies, as well as research based on big data
[Harrits & Mgller, 2011; Vandebroeck & Jappens, 2022]. Yet classification
remains of fundamental importance for the systematic identification of social
objects and groups, and for dividing them into comparable categories. This, in
turn, further strengthens the relevance of our research. Given the necessity of
reconsidering the method of classification and reintegrating it into
contemporary research, our research subject acquires both theoretical and
practical significance.

In classical sociology, classification received greater emphasis. For example,
Comte’s positivist method, which he considered essential for all sciences, was
limited to the study of observable phenomena, positing that only phenomena
which could be observed, classified, and measured possessed scientific validity
[Trompf, 2023, p.141]. Durkheim argued that classification did not emerge
from individual thought but was instead shaped by the structuring influence of
society. Unlike classical epistemology, this perspective stressed that social
classification was grounded in an objective and stable foundation. In other
words, the source of classification was not the individual’s need to impose
order upon nature, but rather the existing social structure itself; social groups
and their hierarchies thus constituted the psychological and cognitive basis of
classification [Schmaus, 2004, p.3]. Weber, for his part, did not limit the notion
of classification to economic income alone but also incorporated criteria of
social prestige (status) and political power (party), thereby developing a
broader and more realistic system of classification. He conceptualized each of
these criteria as ideal types and modeled how social actors might be positioned
within these categories. This approach, consistent with Weber’s
methodological principles, emphasized not only the investigation of subjective
meanings but also structural differences and power relations [Rosenberg,
2015].

Thus, it becomes evident that both positivists and interpretivists
acknowledge the significance of classification. For positivists, classification
serves as a tool for organizing observable and measurable indicators, while for
interpretivists it provides a framework for understanding social meanings and
the positions of actors. Both perspectives regard classification as essential for
systematizing social reality and rendering it intelligible.

Nevertheless, in contemporary scientific discourse, it is insufficient merely
to replicate the method of classification developed by classical sociologists;
rather, it is necessary to further refine this method and extend it into a
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multidisciplinary domain. In particular, integration with fields such as
mathematics, statistics, and data science can both reinforce the theoretical
foundations of classification and enhance the precision and reliability of its
empirical applications. Such an approach transforms sociological methodology
into a direction not confined solely to the humanities but synthesized with the
exact sciences, thereby achieving a more objective and globally recognized
scientific framework. In this respect, the aim of the study is to present the
mathematical modeling of sociological classification on the example of social
groups.

The principal research method employed in the article is theoretical-
methodological analysis. The study systematizes the scientific foundations of
classification by comparing classical and contemporary approaches, while also
employing a conceptual-analytical perspective and elements of mathematical
modeling in the interpretation of concepts.
2.The Phenomenon of Classification in Sociology

One of the fundamental conditions of systematicity in science is the grouping
and classification of data and research subjects. In fact, a systematic approach
does not end with the mere collection of facts; it requires dividing them into
categories, grouping them according to similarities and differences, and
determining general regularities on the basis of this classification. For instance,
in sociology, empirical data collected about individuals cannot be transformed
into a theoretical framework unless they are classified by social classes,
groups, or institutions. Another example comes from the natural sciences,
where the classification of living organisms (such as Linnaeus’s taxonomy)
stands as a classical case of the systematization of knowledge [Gould, 2000].
Thus, grouping and classification form the foundation of systematicity in
science, since they structure the chaotic flow of information and render it
comprehensible and comparable. In short, what lends science its systematic
nature is the “arrangement” of knowledge and its correlation on the basis of
general principles.

Every classification is grounded in specific criteria. For example, in
determining social class, the main criteria are wealth and income, occupation,
education, and prestige, as these constitute the most significant indicators
shaping an individual’s position in society, lifestyle, and social status [Mondal,
2025]. From this perspective, one of the essential conditions for ensuring the
systematicity of sociological knowledge is that the object of study must possess
internal structural components. To grasp the essence of any subject
systematically, it is necessary to analyze it not as an undifferentiated whole but
in terms of its distinct elements. At this stage, separating these elements and
identifying their interrelations, both vertical (hierarchical) and horizontal
(functional), becomes crucial. This process does not rely on arbitrary
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observations; rather, it is grounded in the scientific grouping of the constituent
parts of the subject and the structured ordering of these elements. At precisely
this juncture, the method of classification assumes particular significance, as it
enables not only the simple differentiation of the various aspects of the subject
but also the revelation of their internal logical connections, ultimately allowing
the construction of a coherent and ordered model of the research object.

In sociology, classification belongs to the domain of descriptive research.
Descriptive research is an approach whose primary aim is to construct a general
picture of social reality, whether through words or numbers, by identifying
specific profiles, classifying different types, and presenting a sequence of steps
that answer the questions of “who, when, where, and how” [Neuman, 2003,
p.38]. Grouping and classification are related concepts, yet they are not
identical and must not be conflated, as they are fundamentally distinct from a
methodological standpoint. Grouping refers to the collection of social facts,
events, or objects on the basis of shared characteristics. It constitutes an initial
stage in which research material is arranged into groups according to common
criteria. For example, individuals may be grouped by age into categories such
as “youth,” “middle-aged,” and “elderly.” The aim here is to bring together
elements that share similar attributes. Classification, however, is a more
systematic and profound process. It not only entails grouping but also arranges
these groups into a hierarchical or structured order based on established
scientific principles [Banning, 2020]. In this sense, classification as a method
encompasses grouping while adding an additional layer of systematization. For
instance, in the classification of social groups, grouping by income alone is
insufficient; it also requires taking into account multiple criteria such as social
status, education, and occupation. The outcome is the construction of a model
of the complex social structure.

In other words, grouping is a simpler process, producing generalizations
based on observable characteristics. Classification, additionally, transforms
these groups into a scientific system, revealing the hierarchy, logical
connections, and relationships among them. Why can the two not be
considered the same? Because there is a hierarchical relationship between them
(Figure 1); while grouping functions merely as a mechanism of aggregation
and separation, classification represents a theoretically grounded and
systematized outcome. If these two processes were conflated, sociological
analysis would remain confined to the preliminary stage of observation and
would fail to develop into a broader theoretical model. Therefore, in sociology,
they serve distinct functions: the former organizes and differentiates data,
while the latter builds a coherent system on the basis of that data.
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Grouping
(collection based on simlar tures)

|
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|

Classification
(systematization based on scietific priple)

|

Profund stage
(e.g. classification of group)

|

[ Outcome:

Coherent model and and
theoretical system

Figure 1. Grouping vs. Classification

The reason why social groups stand at the center of sociological dynamics
lies in their decisive role in shaping individual behavior, influencing collective
identity, and maintaining social order [Sociology Institute, 2022]. The
individual enters society not directly, but through the group; values, social
roles, a sense of belonging, and mechanisms of interaction are all learned and
developed within the group context. For this reason, the driving force of
sociological dynamics is not the isolated actions of individuals but rather the
interactions, relationships, and conflicts among groups [Scholarly Community
Encyclopedia, 2025]. Without groups, it is impossible to provide a
comprehensive explanation of social processes, since all spheres, from
economic relations to political decision-making, operate on the basis of group
interests and group identities.

The significance of the classification method in identifying social groups and
introducing new ones into sociological science lies in its ability to organize and
systematize social reality. Unlike random aggregates, social groups are
distinguished on the basis of specific criteria, which makes it possible to clarify
their behavioral patterns, functions, and positions within society. Moreover,
the emergence of new social groups, such as digital youth communities or
transnational diaspora groups, is an increasingly relevant issue [Rivera-Vargas
& Mifio-Puigcercos, 2018], and classification enables their incorporation into
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a theoretical framework and their introduction into scientific discourse. This
constitutes one of the key conditions for both making comparative analyses
and systematically understanding new social transformations.

In historical dynamics, the stability of social groups is never absolute; at
certain periods, new members join, others leave, group structures are reshaped,
and sub-groups emerge. To understand how such transformations alter social
order and group identity, it is essential to apply the method of classification.
For example, within a nation, the emergence of sub-ethnic groups or political
movements at different periods, if left unclassified, can produce a confusing
and chaotic picture. However, classifying them according to specific criteria
reveals how these sub-groups integrate into the main group, under what
conditions they diverge, and how such changes direct overall social dynamics.
Without this approach, it would be impossible to systematically analyze the
causes and consequences of social transformations. Accordingly, the
functionality of classification in sociological methodology can be represented
asin Table I.

Table 1. Functionality of the Classification Method in Sociology

The function The explanation
Structuring chaotic data In  sociological research, large
amounts of empirical data are
collected (surveys, observations,
interviews, etc.). Classification
organizes these data into specific
groups, rendering them intelligible
and suitable for analysis.
Comparability of social phenomena | Through classification, patterns of
behavior can be compared across
various groups (e.g., age, gender,
social class, educational level). This
enables the sociologist to identify
both  overarching trends and
significant differences.
Universality in comparative To compare the results of studies
sociology conducted in different countries,
common classification frameworks
are indispensable. For example,
UNESCO, the World Bank, and UN
reports facilitate global comparisons
by categorizing social groups into
comparable categories.
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Basis for theoretical generalization | Every theory is grounded in the
systematization of empirical data.
Classification generates categories,
and it is on the basis of these
categories that theoretical
frameworks, such as theories of
social stratification, are constructed.
Modeling of social reality With the aid of classification, it
becomes possible to conceptualize
the structure of society in the form of
a model. For instance, classifications
such as class structure, institutional
relations, and cultural groupings
demonstrate how the social system
operates.

Identification of social groups In the identification of social groups,
classification  distinguishes their
similarities and differences in a
systematic way, thereby providing a
more precise understanding of social
structure. For example, Russophile
groups may be divided into
ideological (based on communist
orientation), economic (based on
business ties with Russia), and
cultural (based on attachment to the
Russian language and literature)
categories, which allows for a more
nuanced analysis of their influence
within the Azerbaijani socio-political
environment.

From the overall logic of the table we have prepared, it follows that
classification in sociological research is not merely a technical tool but,
alongside the principle of historicity, a fundamental methodological pillar for
understanding social reality and embedding it within a theoretical framework.
3.Foundations of Classification Criteria

In sociology, the fact that social groups designated by the same name are
characterized differently within distinct theoretical approaches is not
coincidental; it is directly related to the classification criteria applied. The
criteria selected for the scientific study of groups determine which of their
features will be emphasized, and as a result, different meanings may emerge
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under the same label. For example, the concept of the “middle class” is defined
within the Marxist framework of classification in terms of the relation to the
means of production, representing a transitional stratum situated between the
bourgeoisie and the proletariat [Kun, 2005]. By contrast, in Weber’s
classification, economic factors are considered alongside indicators such as
status, influence, and social prestige [Dubrow, 2022]. The differing
descriptions of groups formed under the same name thus clearly reveal the
methodological significance of the criteria by which classification is
conducted.

The influence of criteria selection can also be observed in simpler examples.
If the concept of the “youth group” is defined solely on the basis of biological
age, then individuals within a given age interval are included in this category.
However, if the criterion of classification is instead linked to life stages and
social experience, age itself becomes secondary, while factors such as entry
into the labor market, participation in education, or the stage of family
formation emerge as the primary indicators. Hence, a group designated by the
same label can generate a completely different social profile depending on the
classification criteria applied. This confirms that, in sociological analysis,
classification is not merely a technical procedure but rather a decisive
instrument in the theoretical interpretation of social reality.

At the same time, the outcomes of classification depend not only on
theoretical frameworks but also on contextual conditions. While a “religious
group” in the European context is typically classified in terms of cultural
identity and personal beliefs, in the Middle East the same group may be
classified on the basis of its potential for political mobilization and collective
action. In this respect, classification criteria are not merely abstract theoretical
choices but are shaped by specific historical, political, and cultural realities.
Moreover, the dynamic nature of social groups makes their classification
subject to change over time. A group defined in one period by economic or
institutional attributes may in another period be characterized by entirely
different symbolic or cultural indicators. For this reason, the fact that social
groups formed under the same label may possess different features reflects the
shifting and dynamic character of sociological methodology.

The successful application of classification in sociology primarily depends
on the criteria selected. Social reality is multifaceted and complex; therefore,
the indicators chosen for organizing different groups, events, and processes
determine the quality of scientific outcomes [Alaimo, 2023]. The appropriate
selection of criteria allows for the precise differentiation of social groups
consistent with the purpose of classification, enabling the identification of their
functions and behavioral characteristics. Conversely, poorly chosen criteria
distort social reality and render sociological analysis inaccurate. In this sense,
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the significance of criteria in classification constitutes one of the fundamental
factors ensuring the reliability of sociological knowledge. Accordingly, the
choice of criteria depends first and foremost on the research objective and
theoretical framework. If the research is directed at understanding class
relations, then economic and political indicators such as income, ownership of
the means of production, and social status may be selected as primary criteria.
If the focus is on cultural groups, however, cultural criteria such as language,
religious beliefs, and symbolic identity come to the fore. Furthermore, the
choice of criteria is also influenced by empirical conditions, for example, the
availability of particular types of data in surveys or observations. For this
reason, the selection of criteria is not arbitrary but must be undertaken in
accordance with scientific objectives and the possibilities provided by the
existing empirical base.

The selection of criteria can be based on different methodological
approaches. One approach is the deductive method: a theoretical framework is
first established, and then the indicators required by this theory are chosen as
criteria. Another approach is inductive: empirical data are collected, and
criteria are determined on the basis of common features observed within these
data [Crossman, 2019]. A third, mixed approach is abductive. In this case, the
sociologist relies on both theoretical knowledge and empirical observations in
selecting criteria.

The deductive method operates primarily on the logic of moving from the
general to the particular: first, a theoretical model explaining social reality is
constructed, and subsequently, the indicators required by this model are
adopted as classification criteria. Thus, the deductive approach ensures
theoretical consistency and logical coherence, since strong theoretical
foundations underpin the classification. The purpose of this approach is not
merely to describe empirical facts but to systematize them in accordance with
existing theories. The strength of the deductive method lies in its ability to
explain social phenomena not arbitrarily but within a specific theoretical
paradigm (Figure II). For example, Durkheim, in line with the deductive
approach, first constructed a theoretical framework and then selected criteria
corresponding to it. In his study on suicide, the key criteria were the degree of
social integration and normative regulation, on the basis of which he classified
types of suicide (egoistic, altruistic, anomic, fatalistic). In this way, Durkheim
adapted empirical facts to his theoretical model, producing a classical example
of deductive classification. This example demonstrates that the deductive
approach explains social groups and relations by grounding itself in the criteria
required by a theoretical framework, with each theoretical orientation
generating its own classification model.
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Theoretical framework (established
model and concepts)

Selection of key indicators (criteria
required by the theory)

Falsification of the
existing theory

Collection of empirical data
(according to the unified

Classification of groups (based on
theoretical consistency)

Verification of the existing
theory

Interpretation of results within the theoretical
framework

Figure I1. The Process of Deductive Criteria Determination

As illustrated in the schematic of the deductive approach, the process begins
with constructing a theoretical framework; that is, an overarching concept or
model is first developed to explain social reality. The key indicators required
by this framework are then selected, because every theory relies on specific
parameters to justify itself. Subsequently, empirical data are collected; not
randomly, but chosen and systematized in accordance with the pre-established
theoretical framework. On the basis of these data, groups are classified and
categories are delineated in line with theoretical consistency; this stage
represents the practical implementation of the theoretical model. The next
stage involves interpreting the results within the theoretical framework,
meaning that empirical findings are explained according to the theory’s
internal logic. From this point, two trajectories are possible: on the one hand,
the results may support the theory, in which case verification occurs.
Verification denotes the corroboration of the theoretical framework by
empirical evidence and the consolidation of its scientific credibility; in such
cases, the theory not only becomes stronger but also provides a stable
foundation for future research. On the other hand, the results may diverge from
the theory, in which case falsification occurs. Falsification not only exposes
the inadequacy of the theory but also generates an important impetus for
scientific progress: the researcher must either discard the existing theory or
revise it to accommodate the new facts. This process strengthens critical
thinking in science, since every theory is only provisionally valid and is
continually tested against new empirical evidence. Thus, the deductive
approach not only examines the concordance of theoretical knowledge with
empirical reality but, through verification and falsification, also ensures the
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ongoing refinement of sociological theories, imparting to science both
dynamism and a capacity for self-renewal.

In the inductive approach, criteria are derived from empirical observations
and collected data. The underlying logic moves from the particular to the
general: first, facts observed in real life are gathered, their similarities and
differences are identified, and then classification criteria are established on the
basis of these features. The principal advantage of the inductive approach lies
in the fact that criteria emerge from social reality itself, meaning that they are
grounded in facts prior to theory. This enables social groups and phenomena
to be understood more objectively, independently of pre-existing theoretical
frameworks. Induction proves especially valuable in the study of new social
phenomena whose theoretical foundations have not yet been fully developed.
For example, when investigating digital youth culture, researchers begin by
recording their everyday practices, use of social media, modes of
communication, and collective forms of activity. From these observations,
criteria such as the intensity of technology use, patterns of online and offline
interaction, and consumption habits are formulated. Thus, the classification of
youth groups through the inductive approach originates not from theory but
directly from observable reality (Figure I1l). This method is also widely
applied in introducing emerging social groups, such as diaspora associations
or migrant communities, into sociological scholarship. For instance, within the
sociological study of xenophilia, Russophile social groups that are only
recently being examined are first identified through empirical observations and
factual evidence. Researchers collect data on individuals’ behaviors, values,
cultural preferences, and political attitudes associated with their orientation
toward Russia, and similarities across these features are identified. As a result,
Russophile groups are classified according to observed criteria such as
ideological commitment, economic interests, or cultural motivations.
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Figure I11. The Process of Inductive Criterion Determination Cycle

When the circular process of inductive criterion formation is explained
through the lens of social groups, it becomes clear that this method is not a
one-off linear sequence but a recurrent, cycle-like mechanism that adapts to
the dynamics of social reality. The process begins with empirical observation:
the researcher observes specific attributes such as the behaviors, values, and
modes of activity of particular social groups. By generalizing these attributes,
the salient features that characterize the groups are identified and formalized
as criteria. On the basis of these criteria, similarities and differences are then
delineated, that is, the traits that distinguish one group from another, while
simultaneously uniting group members, are brought to light. Social groups are
subsequently classified and organized into categories in accordance with these
criteria. Yet the process does not end here, because social life is not static. Even
after groups have been classified, observation continues, new empirical data
are gathered, and over time new characteristics of social groups emerge; for
example, digital transformation may reveal Russophiles’ growing attachment
to online cultural consumption. These newly observed features render the
existing classification inadequate and necessitate its re-examination.
Consequently, new empirical observations lead to the formation of new
criteria, on the basis of which a revised classification is constructed. This cycle
repeats, and each iteration contributes to the creation of more precise, up-to-
date, and comprehensive models of social groups. In other words, within the
inductive approach, classification is a living mechanism: it adapts to a
changing social reality, continually reconstructs the essence of social groups,
and presents it to scholarship.
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The abductive approach, in turn, functions as a synthesis of deductive and
inductive methods. In this approach, the sociologist determines criteria by
drawing on both theoretical knowledge and empirical observation. Abduction
operates according to the logic of inference to the best explanation: the
researcher takes existing theoretical insights into account but does not apply
them wholesale; instead, observations derived from empirical material are
aligned with, and adjusted to, the theoretical framework [Thagard & Shelley,
1997]. In this way, theoretical coherence is preserved while facts arising from
reality itself are also incorporated. The method is marked by flexibility and
secures a theory-practice balance, since it relies neither solely on the
description of facts nor exclusively on the primacy of theory. For example, in
a study of migration, the researcher may initially refer to established theoretical
frameworks (such as economic theories of migration or secular-cultural
integration theories). At the same time, however, empirical observations, such
as migrants’ position in the labor market, their relations with the local
population, and their cultural identities, are considered. The abductive
approach integrates these two sources to select more fitting criteria,
constructing a classification that incorporates both economic factors and
dimensions of cultural and social integration. In this way, abduction offers a
broader and more adaptive framework for sociological analysis, grounded in
both theoretical and empirical foundations (Figure V).

Deduction:
from the theoretical framework to
empirical testing

Formulation of the hypothesis
(synthesis of induction and

[ Updating of the theoretical
deduction)

Abduction:
framework

Collection of empirical data ]

Induction:
from facts to theoretical
generalization

Figure 1V. Abductive Criteria Determination
In the research process, it is insufficient either to move solely from theory
down to facts or solely from facts up to theory; gaps frequently arise between
the existing theory and the reality observed. Filling precisely these gaps is the
function of abduction. The essence of the abductive approach is that the
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researcher, simultaneously considering the theoretical principles flowing from
deduction and the empirical observations flowing from induction, advances the
most adequate hypothesis that addresses both. This hypothesis is neither a
mechanical generalization of facts nor merely a test of theory; rather, it is a
creative explanation that builds a bridge between facts and theory. In other
words, abduction can serve not only as a continuation of an existing theory but
also as the starting point of a new theoretical framework. The schematic shows
that, methodologically, the abductive approach is not a fixed pathway; it is a
flexible mechanism operating mid-process, responsive to the changing
demands of both empirical reality and theoretical construction.

Here, a positivist approach to criteria warrants particular attention. For
positivists, the principal condition of sociological classification is the use of
observable, measurable, and replicable indicators. In their view, only
objectively measurable criteria allow social groups to be distinguished with
precision. Quantitative indicators such as age, income, level of education, and
household size, for example, form the basis of positivist classification. The
advantage of this approach is that classification outcomes can be empirically
verified and compared across contexts. In selecting criteria, positivists do not
rely solely on quantitative variables; certain qualitative attributes are also
rendered measurable by expressing them numerically. This is especially
important in surveys and other empirical methods: for instance, people’s
attitudes toward cultural values or their lifestyle preferences, while not
inherently quantitative, can be quantified via scales and scoring systems and
incorporated into statistical analysis. Accordingly, a core principle of positivist
methodology is to convert all criteria into objective, measurable, and replicable
indicators; this makes classification results both more precise and more
comparable across diverse contexts. Yet this approach has limitations:
indicators such as symbolic signification and subjective experience often resist
measurement, leaving portions of social reality outside the scope of analysis.
4.Mathematical Parameterization of Classification

Expressing sociological classification in mathematical terms means
partitioning all individuals or objects in a society into subgroups according to
specified criteria, with each individual unambiguously assigned to a group.
The aim is to render a random and chaotic multiplicity systematic by aligning
it with explicit rules. Research in this area remains sparse, bordering on
nonexistent. Two principal works may be noted: first, although not directly tied
to sociology, Parrochia’s mathematical theory of classification (2018) provides
a basis for our inquiry. His work emphasizes that while many existing
classifications still rely on empirical measures of similarity, more stable and
systematic classification models can be constructed through mathematical
approaches. In this respect, approaches such as classification algorithms and
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meta-category structures can strengthen the scientific foundations of
classification. Nevertheless, despite existing mathematical models, there is a
need to establish a unified theoretical basis, a classification algebra, to explain
classification processes more clearly and coherently. Second, the study by
Saltelli and Puy (2023) shows that mathematical models are shaped not only
by scientific neutrality but also by social interests and positions; as a result,
their outcomes may reflect the perspectives of particular groups and strata
rather than objective reality. Therefore, the legitimacy of models should be
evaluated not only in terms of technical accuracy but also with respect to
fairness, participation, and the production of facts that the public can
collectively accept.

Building on the foregoing, and with the aim of addressing the gap in the
literature, we propose a mathematical model of classification over social
groups within sociological methodology. In mathematical terms, the process
can be described as follows: consider a set that represents society, and specify,
for each element of that set (e.g., each individual) the group to which it belongs
according to certain attributes. The selected criteria (age, income, education,
occupation, etc.) constitute the basis of a function that determines the subgroup
membership of individuals. Thus, classification is not merely a general
observation; it is a precise mechanism that requires each element to be
unambiguously assigned to a specific group. The resulting groups are mutually
disjoint and jointly exhaustive, thereby yielding a structured, intelligible, and
analytically tractable model of social reality. A simplest formal statement is as
follows. Let X = {xi1, X2, ..., Xa} denote the set of social units (individuals,
households, organizations, etc.), and let M = {mi, ma, ..., mi} denote the set of
classification criteria (age, income, education, occupation, etc.). For each
criterion m;, the set X is partitioned into subsets: X = U; G, where G; N Gy = @
(i.e., each individual belongs to exactly one group, and groups do not overlap).
For example, by the age criterion, one may classify as follows:

G:1 = {x | age(x) < 18} (children and adolescents)

G2 = {x | 18 <age(x) <60} (adults)

Gs = {x | age(x) > 60} (older adults)

If a multi-criteria classification is conducted (e.g., age + income), one
obtains combinations of intersecting sets. For example, G = {x | age(x) < 18
A income(X) = 0}; G2z = {X | 18 < age(x) < 60 A income(x) is high}, and so
forth. In general, the classification function can be written as follows:

. X—->C

Here, C = {ci, c2, ..., ¢/} IS the set of groups/categories, and for every
individual x € X we have f(x) = ci. In other words, the mathematical expression
of classification is presented as a function that assigns individuals to a given
category according to the selected criteria.
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The mathematical formalization of sociological classification is, in effect, a
language of structure that orders seemingly tangled social diversity and binds
outcomes to rules that can be reproduced. The symbol X denotes the entire
domain comprising the units of analysis (individuals, households,
organizations, etc.); that is, what is to be classified is delimited in advance with
clear boundaries. The set M (“meyar” in Azerbaijani) of criteria specifies the
attributes along which this domain will be partitioned: concepts are rendered
operative not merely by name but through observable indicators
(operationalization). At this stage, it is essential to provide a scientific
justification for the criteria (why precisely these criteria are chosen), to render
them measurable (reliability and validity), and to ensure their consistency with
the analytic level of the unit (individual, group, organization). The formal
requirement is the partition of X into subgroups: the domain is divided so that
each unit falls into exactly one cell and, taken together, the cells cover the
entire domain. This encodes the principles of exhaustiveness (everyone is
included) and mutual exclusivity (no overlap); accordingly, the outcome is not
an arbitrary decision dependent on the researcher but the result of a pre-
specified rule. In a multi-criteria structure, the logic does not change: the
intersections of different criteria yield cells that represent combinations; in
mathematical terms, categories of distinct criteria combine to produce new,
finer-grained cells. The entire construction is succinctly represented by the
mapping f: X — C: each unit is assigned to a category according to the selected
rules. This, in turn, ensures that classification is indeed a function (the same
input yields the same output), thereby guaranteeing the transparency,
replicability, and comparability of the research.

The necessity of this formalization becomes evident here: first, explicitly
specifying the criteria and decision rules renders results reproducible
(methodological transparency); second, it enables flexible comparison across
studies (comparability); third, it prevents analytical errors such as assigning
the same unit to multiple groups or leaving some units unassigned (logical
consistency). This framework also strengthens the theory-fact nexus: criteria
are not mere labels, but empirical carriers of the theoretical argument; thus,
classification becomes not a descriptive list but an instrument for theory
testing. If the research objective requires it, the exclusivity condition may be
deliberately relaxed (multiple membership or probabilistic assignment), but in
that case the rule itself must be explicitly stated and applied consistently.
Likewise, when sharp boundaries (thresholds) are discretized, the rationale for
their selection (normative, empirical, or mixed) must be documented
separately, because as the boundary shifts, the value of the function f also
changes, which in turn affects the interpretation of the results.
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As a practical implication of this framework, a researcher who seeks to
construct a sociological classification first specifies the domain (the boundaries
of X and the unit of analysis), then selects the criteria (M) together with their
theoretical justifications and measurement possibilities, and thereafter codifies
the rules: the definition of each criterion’s categories, thresholds, the handling
of exceptions, and the mechanism for combining criteria (hierarchical, parallel,
weighted). In the next step, the set of categories (C) is presented with formal
definitions, and the mapping is constructed: “unit with these attributes — this
category.” The effect of each decision rule on outcomes (sensitivity analysis)
is examined separately; reliability (the same unit yields the same result under
the same rule) and validity (the criteria truly capture the intended construct)
are then assessed. Finally, all choices are transparently documented so that
another researcher applying the same function f to the same X will obtain the
same C. This is less about mathematical-looking symbols than about
organizing sociological work, binding decisions to a consistent sequence, and
making knowledge production collectively verifiable.

As a next step, the principal advantage of presenting sociological
classification in matrix form is that the groups arising from the intersection of
multiple criteria are displayed visually and in an immediately comprehensible
manner. If the classification is expressed only as a list, it becomes difficult to
track how numerous criteria are combined. The matrix, by contrast, shows the
precise location of each group and its relation to others. This approach clarifies
both inter-criterion relationships and the position of groups within the overall
structure, facilitating comparison of classification results. Moreover, a matrix-
based presentation makes the research process more transparent: it is clear
under which conditions each group is defined and from which criteria it arises.
This, in turn, enables replication and use across diverse research contexts. It
also allows one to see, at a glance, the groups generated by the intersection of
different indicators, thereby ensuring both the systematic character and the
visual clarity of the classification. Through the matrix, the researcher can
observe the separate influence of each criterion as well as the new social units
generated by their combinations. Thus, this is among the most suitable formats
for organizing the multi-dimensional structure of sociological data. For
example, the matrix provided in Table Il serves as a convenient illustration.

Table Il1. A Sample for Classification Matrix

Low Middle High
Income
Income Income
Low Education Q: Q: Qs
Middle Education Qs Qs Qs
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Low Middle High
Income
Income Income
High Education Q- Qs Qo

As an illustrative sample, the matrix shows how social groups are formed at
the intersection of education (low, medium, high) and income (low, medium,
high). Each cell represents a specific combination: for instance, individuals
with both low education and low income fall into group Q:, whereas those with
medium education and high income belong to group Qs. Accordingly, each
individual occupies exactly one cell, ensuring that the classification is both
collectively exhaustive and mutually exclusive. The importance of this
approach lies in the fact that the researcher does not stop at “high education”
or “low income” in isolation; rather, by considering both indicators jointly, a
more realistic, multidimensional social landscape is obtained. Social reality is
rarely explicable by a single criterion; in most cases, multiple indicators
combine to shape the positions of distinct groups.

Thus, with two criteria, each taking three values, nine distinct groups can be
classified. Each group corresponds to a concrete combination, and by
considering criteria and their values together, one determines the cell to which
each individual belongs. This demonstrates that as the number of criteria and
the range of values within them increase, the number of emergent groups also
grows, allowing social reality to be analyzed with finer granularity.
5.Conclusion

The study demonstrates that classification in sociological methodology is not
merely an arbitrary grouping but a core analytical instrument that enables the
systematic comprehension of social reality. As noted throughout the article,
classification is an essential scientific tool for identifying social groups and
explaining their functions and positions in society. Employed in both
theoretical and empirical research, this method makes possible the ordering,
comparability, and scientific generalization of social facts. In this regard, the
principal findings of the study can be summarized as follows:
= Classification is more complex than simple grouping; it not only assembles

similar facts but also arranges them in a systematic order and uncovers their
internal relations.
= Classifying social groups enables a more precise analysis of their
behavioral regularities, functional characteristics, and structural positions.
= The choice of criteria is decisive for the reliability of classification; poorly
chosen criteria can distort social reality and diminish the scholarly value of
the results.
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Deductive, inductive, and abductive approaches offer distinct possibilities
for determining criteria; each has its own advantages with respect to
theoretical coherence, empirical reality, and their synthesis.

In a positivist approach, classification rests on observable, measurable, and
replicable indicators, which ensures the objectivity and comparability of
results.

Within a positivist framework, mathematical formalization secures the
logical consistency, transparency, and replicability of classification and
facilitates comparison across studies.

A matrix presentation grounded in mathematical formalization is among
the most suitable methods for multi-criteria classification; by displaying,
visually and systematically, the groups arising from combinations of
criteria, it renders the social structure more clearly.
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