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ABTOMATH30BAHA ITOBYJIOBA OHTOJIOTTYHOI MOJEJII
CTPATETTI BPET'YJIIOBAHHSI 35POMHUX KOH®JIIKTIB 3
BUKOPUCTAHHAM I'EHEPATUBHOI'O IITYYHOI'O IHTEJIEKTY

Y emammi npedcmaesneno po3pobky ma KoHyenmyaibHUull NPOEKM MEMAOHMONO02I 30poluHUX KOHpAiKkmi -
BUCOKOPIBHEBOT hopMAni308anol MOOe, W0 NOKIUKAHA 8i000pazumu CKAAOHUL | 6a2amosuUMIpHULL Xapakmep Cy4achux i
icmopuynux xongaikmie. Ha iominy 610 mpaouyiinux oHmMonoeii, aKi 30e0i1b020 30cepeddiceti ue Ha GiliCbKOGUX
abo NoONMUYHUX ACheKmax, 3anponoHOB8AHA MeMAOHMON02IA [HmMe2pye BIlUCbKOSUL, NOMTMUYHUL, eKOHOMIUHUL
coyianvHutl ma iHGopmMayiiHuil sUMIpU 8 €OUHY MoOelb. Y 00CHIOHNCEHHI 3anPONOHOBAHO MEMOO0NI02II0, KA NOEOHYE
eKCNepmHi 3HAHHSA 3 MeMOoOaMU WMYYHO20 THMENeKNY, 30KpeMd i3 GUKOPUCIAHHAM eTUKUX MOBHUX moodeneli (LLM), ons
HAanieagmMoMamu308an020 CMEOPEHHs MA YMOYHEHHA OHmono2iunux cmpykmyp. Takuil 2iOpuonuii nioxio He auuie
NpUCKOpIOe npoyec nob6y0osu OHMONO0ZIU, ane Ui 8i0KpUBAE HOBI MONCAUBOCMI ONisl GUABLEHHA NPUYUHHO-HACTIOKOBUX
Mexauizmie i cmpame2iuHux 3aKOHOMIDHOCMEU, WO MICMAMbCA 8 MEeKCMOBUX 0dcepenax - IiCMOpUYHUX ONUcax,
NOMMUYHUX OOKyMeHmax, axaoemiunux nyonixayiax. Ocobausa yéaza RpuoilsemvCs MONCIUBOCMAM NPAKMUUHO20
3aCMOCy8aHHA 3aNPONOHOBAHOL OHMONOSTYHOI MOOeni Yy cucmemax NiOMpUumMKU NPULHAMMA piuleHs, OiaeHoCmuyi
KoHGikmie ma cmpameziynomy npozrnosyeanti. Iemopuunuii ketic @panko-npyccokol GitiHu UKOPUCIIAHO K NPUKIAO
deMoHCcmpayii Modcaugocmeti Mooeli wooo IOeHMuiKayii KIouoeux akmopis, yinei, NepeioMHUX MOMEHMIE mad
Pe3yIbImamis KOH@AIKMY, Wo MOACYMb MAMU 3HAYEHHS 018 AHANIZY CYYACHUX cumyayill. 3anpononosana Memaoumonozis
CIIy2y€e OCHOBOI0 015 NOOANLULOT hopmanizayii ma cmeopeHHs NPOSPaAMHUX 34C00i8, KOPUCHUX 071 OOCTIOHUKIE, AHATIMUKIE
i npedcmasHuKie op2amis enaou.

Kniouosi cnosa: onmonoeis, 36potini KoHGIIKMuU, RIOMPUMKA RPULIHAMMSL PieHb, NOOAHHS. 3HAHb, AHAL3
KOH@IKmMI6, wimyyHutl inmeiexm.
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AUTOMATED CONSTRUCTION OF AN ONTOLOGICAL MODEL FOR ARMED
CONFLICT RESOLUTION STRATEGY USING GENERATIVE ARTIFICIAL INTELLIGENCE

This paper introduces the development and conceptual design of a meta-ontology for armed conflicts - a high-level, formalized
framework aimed at capturing the complex and multidimensional nature of modern and historical conflicts. Unlike traditional ontologies
that focus narrowly on military or political aspects, the proposed meta-ontology integrates military, political, economic, social, and
informational dimensions into a unified model. The research proposes a methodology that combines expert knowledge and artificial
intelligence techniques, particularly large language models (LLMs), to assist in the semi-automated generation and refinement of
ontological structures. This hybrid approach not only accelerates the ontology construction process but also opens new opportunities for
extracting causal mechanisms and strategic patterns embedded in textual sources, including historical analyses, policy documents, and
academic discourse. The paper pays particular attention to the applicability of the ontological framework in decision support systems,
conflict diagnostics, and strategic foresight. A historical case study - the Franco-Prussian War - is used to demonstrate how the meta-
ontology can help to identify key actors, objectives, turning points, and outcomes, offering insights that may be transferable to present-
day conflict scenarios. The proposed model lays the foundation for further formalization and implementation of software systems that
could aid researchers, analysts, and policymakers. The work is positioned as an initial step toward a broader research agenda, with future
papers expected to present more technical details, formal ontological schemas, and empirical validation.
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Problem statement

Modern armed conflicts are characterized by extreme complexity and multidimensionality, resulting
from the intertwining of military, political, economic, social, and informational aspects of confrontation.
Traditional methods of analysis, which typically focus on one of these dimensions, do not provide a holistic
understanding of conflicts and their dynamics [1].

The ontological approach opens new perspectives for a comprehensive analysis of armed conflicts.
Unlike relational databases or taxonomies, ontologies provide not only data structuring but also modeling of
complex semantic relationships between concepts, their attributes, and interconnections [2].

This paper presents a developed meta-ontology of armed conflicts — a high-level ontology that
provides a general framework for creating specific ontologies of individual conflicts. Unlike existing
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approaches that apply ontologies to model certain security aspects [3], the proposed meta-ontology
comprehensively covers key dimensions of conflicts and provides mechanisms for their integration, analysis,
and use in decision support systems.
Theoretical foundations for building a meta-ontology of armed conflicts
Critical analysis of existing approaches to conflict knowledge modeling

Research on armed conflicts traditionally relies on various methodological approaches — from
historical narrative to statistical analysis, geopolitical modeling to network analysis of actors. Each of these
approaches has its limitations: historical narrative complicates formalization and comparative analysis;
statistical methods often do not account for qualitative aspects and causal relationships; network analysis does
not always consider contextual factors and conflict dynamics [4].

Analysis of existing ontologies in the field of security and conflicts shows that most of them focus on
individual aspects — cybersecurity [5], terrorism [6], or peacekeeping operations. The absence of a
comprehensive meta-ontology that would encompass all key aspects of armed conflicts complicates knowledge
integration and comparative analysis of different conflicts.

The concept of meta-ontology as an integration framework

In our research, we view the meta-ontology of armed conflicts as a dynamic conceptual model that

allows:

Integration of data of different natures into a unified knowledge system;

Identification of hidden patterns and relationships between different aspects of conflicts;
Provision of an interdisciplinary understanding of conflicts;

Support for comparative analysis of different conflicts;

5. Facilitation of logical inference of new knowledge.

A key feature of the proposed meta-ontology is its adaptability to different types of conflicts through
mechanisms of specialization and extension of basic concepts.

Structure and components of the armed conflicts meta-ontology
Basic ontological components

The developed meta-ontology includes six basic components:

1. Conflict Entity — the central component with attributes: identifier, name, temporal and
geographical boundaries, type, intensity, status. Supports modeling of multi-level conflicts through hierarchical
relationships.

2. Conflict Phase reflects the dynamic aspect of the conflict, its development over time with a typical
sequence: latent tension, escalation, open confrontation, de-escalation, post-conflict period.

3. Actor — conflict subjects, classified by type, role, level of organization, and resource base.
Relationships between actors and their evolution are modeled.

4. Action — various types of actor activities, classified by type, scale, nature of impact, and temporal
parameters. Special attention is paid to causal relationships between actions.

5. Resource — tangible and intangible assets, classified by type, availability, strategic value, and
vulnerability. Resource relationships help analyze power asymmetry.

6. Environment — conflict context: geographical, demographic, political, economic, and
international aspects.
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Semantic relationship model
The meta-ontology defines five groups of relationships:

L. Causal relationships describe how some elements influence others: "generates," "enables,"
"constrains," "escalates," and "de-escalates."
2. Compositional relationships reflect structural connections: "whole-part," "inclusion,"

"belonging." Temporal relationships characterize the sequence and duration of events, including complex
temporal patterns.

3. Strategic relationships describe interaction between actors: "support,” "confrontation,"
"cooperation,” "competition,”" and "control."
4. Transformational relationships reflect processes of change: "transformation," "adaptation,"

"escalation," "de-escalation."
Conflict resolution patterns

Based on the analysis of historical precedents and theoretical models of conflictology [7], five groups
of conflict resolution patterns have been defined:

1. Military resolution — patterns related to military victory or forceful intervention;
Political resolution — patterns related to political processes and institutional changes;
Economic resolution — patterns related to economic mechanisms of settlement;
Social resolution — patterns related to social processes and transformations;
External resolution — patterns related to the role of the international community.

Process of forming and updating the meta-ontology
Integration of expert knowledge and artificial intelligence methods

The development of the meta-ontology is based on combining expert knowledge with Al methods.

This hybrid approach includes:
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1. Automated knowledge extraction — using NLP models to analyze large arrays of unstructured data.
Customized BERT and GPT models were applied to identify concepts and relationships in texts about conflicts [8].
2. Hypothesis generation — using generative models to formulate potential causal relationships that
may not be obvious to human experts.
3. Adaptation to new phenomena — identification of new phenomena in the nature of conflicts
(cyberattacks, information operations) and their integration into the ontological structure.
4. Validation of logical consistency — simulation of different scenarios to verify the logical integrity
of the ontology.
Meta-ontology update mechanisms
To ensure the relevance and actuality of the ontological model, update mechanisms have been
developed:
1. Information environment monitoring — automated tracking of new factors in conflicts;
2. Assessment of the significance of new factors — analysis of their systemic nature, transformational
potential, and scale;
3. Integration of new components — development of mechanisms for extending the ontology without
violating its logical integrity;
4. Testing of the updated version — verification on current conflicts.
Application of meta-ontology in decision support systems
Knowledge transfer mechanisms between conflicts
The meta-ontology provides mechanisms for knowledge transfer between different conflicts:
1. Identification of structural analogies — identifying similar patterns in different conflicts using
ontological matching methods;
2. Identification of causal patterns — identifying common mechanisms of conflict development for
predicting new situations;
3. Transfer of contextually adapted knowledge — transferring knowledge considering contextual
differences;
4. Analysis of counterfactual scenarios — modeling alternative scenarios of historical conflict
development;
5. Meta-analysis of conflict patterns — identifying generalized patterns that manifest in different
contexts.
Decision support tools
Based on the meta-ontology, a set of decision support tools has been created:
1. Escalation risk assessment system — analyzes the current situation and assesses the probability of
escalation based on identified patterns;
2. Scenario analysis tool — models alternative scenarios of conflict development;
3. Hidden connection detection system — identifies non-obvious relationships between actors, events,
and factors;
4. Comparative analysis tool for settlement strategies — evaluates the effectiveness of different
strategies based on historical precedents;
5. Monitoring and early warning system — identifies early signs of escalation and generates
recommendations for preventive actions.
6. Practical application of meta-ontology using a historical conflict example
Franco-Prussian War in the ontological structure
To demonstrate the practical application of the meta-ontology, let's consider its use for analyzing the
Franco-Prussian War (1870-1871). The conflict is represented in the ontological structure with key
components:
Conflict Entity:
- Identifier: FrancoPrussianWar.
- Timeframe: 19.07.1870 - 10.05.1871.
- Type: Interstate, classical.
- Status: Completed with Prussia's victory.
Key Actors:
- French Empire (Initiator).
- Prussian State (Defender — Winner).
Key Phases:
- Emergence phase (July 1870, trigger events: Ems Dispatch).
Escalation phase (August 1870).
- Culmination phase (September 1870, Battle of Sedan).
- Resolution phase (January-May 1871, Treaty of Frankfurt).
Key Resources:
- Prussian railway system (Efficiency: High).
- Prussian mobilization system (Efficiency: High).
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Validation of scientific statements and pattern identification

The ontological representation allows validation of scientific statements about the conflict. For
example, Howard's (2001) statement about the role of railway logistics is confirmed by the causal chain:

Actor(PrussianState) — has_resource(MilitaryInfrastructure) — has_attribute(RailwayNetwork,
Efficiency=High) — influences(MobilizationSpeed) — creates(StrategicAdvantage) —
enables(BattleOfSedan) — leads_to(FrenchCapitulation)

Wettig's (2002) statement about the role of the Ems Dispatch as an information catalyst is reflected
through the chain:

Action(EditingEmsDispatch) — initiated by(Bismarck) — has_goal(ProvokingFrance) —
influences(ThreatPerception) — leads _to(DeclarationOfWar)

Application of historical lessons to modern conflicts

Analysis of the Franco-Prussian War reveals patterns relevant to modern conflicts:

1. Information operations as conflict catalysts — analysis of the Ems Dispatch's role reveals a pattern
where information manipulation provokes escalation;

2. Asymmetry in mobilization capabilities, in the modern context manifests as asymmetry in
technological and organizational capabilities;

3. Transformative consequences of military victories — using successes to legitimize political
changes;

4. Role of international recognition — critical importance for legitimizing territorial and political
transformations.

Conclusions and prospects for further research

The developed meta-ontology of armed conflicts provides a structural basis for integrating
heterogeneous data about conflicts, their analysis, and use in decision support systems. Key innovations
include:

1. Comprehensive coverage of military, political, economic, social, and informational aspects of
conflicts;

2. Integration of artificial intelligence methods in the processes of ontology formation and updating;

3. Development of knowledge transfer mechanisms between conflicts;

4. Creation of decision support tools based on the ontological model.

Promising directions for further research include:

1. Integration with big data analysis methods to scale analytical capabilities;

2. Development of specialized extensions for new types of conflicts (cyber, hybrid);

3. Development of multilingual support for international use;

4. Integration with negotiation and mediation support systems.
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