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SOME ASPECTS OF ONTOLOGICAL MODELLING OF INVESTMENT ACTIVITY

The purpose of the article is to study and consider general trends, problems and prospects
for the use of ontological modelling of investment activity.

Research methods are methods of semantic analysis of the basic concepts of the
considered subject area (investment activity). The article discusses approaches to ontological
modelling of investment activities and the development of modern intelligent expert systems
that support investment processes.

The novelty of the research is the analysis of the use of ontological modelling in the
optimization of investment activities

The conclusion of the research conducted in the article is as follows: the article considers
various aspects related to intelligent technologies based on modeling, in particular on the
ontological; the essence of ontological modelling of investment activity is considered. Use of
cognitive-ontological model promotes the formation of optimum administrative decisions in
the field of investment activity. The set of interrelated management actions for investment
activities, their logical sequence constitute a holistic management strategy — a model of
process management in the system of investment activities.

Keywords: intelligent systems; expert systems; investment activity; modelling; ontology;
ontological model.
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Introduction. The investment company must work with large volumes of
documents, which must be recorded, and contain all the data in full order and up to
date. Besides, the content of these documents is important. Therefore, the technology
of accounting and document processing is relevant to the investment company. One
of the ways of such technification is the use of information or intelligent systems that
provide the ability to store and process all necessary data. The development of these
systems should be based on appropriate modelling, in particular ontological (The use
of ontologies for effective knowledge modelling and information retrieval; Chan and
Harrison, 2010).

Research in the field of intelligent systems’ design based on appropriate model-
ling was conducted, in particular, in (Rassel and Norvig, 2017; Dzharratano and Rajli,
2017), where a modern concept of intelligent systems was developed, its main com-
ponents, principles of development and requirements for such systems were deter-
mined. Research of intelligent systems and technologies based on complex models is
devoted (Ruchkin and Fulin, 2014 (Generic Artificial Intelligence and Expert Systems)
Intellektualizirovannye komp’juternye tehnologii podderzhki prinjatija reshenij). The
practical aspects of the intelligent systems and technologies development were paid
attention (Chastikov, Gavrilova and Belov, 2015; Subbotin, 2011).

The issues of representation and processing of knowledge in intelligent systems
built using appropriate models (often semantic, frame and ontological) were consid-
ered in (Symons, 1994; Gavrilova and Horoshevskij, 2001). Therefore, the urgency of
the problem of developing intelligent expert systems (IES) is beyond doubt. The prob-
lem of development of IEC of practical direction, in particular, IES for the sphere of
insurance activity on the basis of the corresponding ontological model is also actual.
The proposed article is devoted to solving this problem.

Main material. Online insurance is a field of investment activity that has great
potential for attracting customers, the adoption of a new standard for investment ac-
tivity. Nowadays, there is a desire to develop and improve methods. The transition to
a virtual environment facilitates the conclusion of investment contracts between the
insured and the insured person without the involvement of banking or other interme-
diaries.

Cognitive analysis in the field of investment activity helps to understand existing
problems, identify contradictions and analyze the processes occurring in this environ-
ment.

The essence of cognitive-ontological modelling (Maksimov, Kornoushenko and
Kachaev, 1999) in the field of investment activity as an element of cognitive analysis is
to simplify the reflection of complex problems and trends in the system of investment
activity, the study of possible scenarios of crises and ways and conditions to overcome
them. The use of cognitive-ontological modelling qualitatively increases the validity of
management decisions.

The stages of cognitive-ontological modelling of process management in the sys-
tem of investment activity are:

Determining the factors that characterize the environment, system, processes,
situation (for example, the essence of the problem of content management can be
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formulated using the factors “Investment service”, “Customer solvency”, “Income of
the investment company”, “Number of customers”). “Costs for the organization of the
investment system”, “Volume of investments”, etc.).

Identify the relationships between factors, direction and interaction between
factors.

Determining the nature of the impact (positive, negative). At this stage, a top-level
cognitive-ontological model is built (the corresponding cognitive map in the form of
an oriented graph).

Determining the degree of influence of factors on each other (weak, strong). At
this stage, the cognitive-ontological model of the field of investment is finally built
(including cognitive maps and factors of investment, and processes of investment, and
process management in system of investment).

Thus, the cognitive-ontological model of process management in the system of
investment activity is a set of models (cognitive-ontological) for different processes
and different levels of the system.

For optimal and effective modelling of process management process in the sys-
tem of investment activity, the online insurance system should be structured, which
involves identifying the basic elements of the system (subjects and objects of manage-
ment; factors influencing the situations in which the system may be; processes, which
occur in the system, factors that determine the impact on the system of the external
environment, etc.) and identify types of relationships between elements of the system
(hierarchical relationships, subordination, imitation, etc.).

In particular, it is necessary to divide the factors influencing situations in which
there can be a system, and the factors defining influence on the system of external
environment, on groups (Gavrilova and Horoshevskij, 2001):

— target, describing the essence of the problems for which the system is created;

— basic (general), describing the essence of the problem and which significantly
affect the situation in which the system may be;

— insignificant, weakly related to the basic factors and those that do not signifi-
cantly affect the situation in which the system may be.

When analyzing a specific situation, experts in the field of investment activity de-
termine which changes in the basic factors are most preferable for him (Tkachenko
and Tkachenko, 2017). But the target factors are the greatest interest for experts.

The purpose of management involves the generation of management decisions
about the processes occurring in the system of investment activity, to ensure the de-
sired changes in target factors.

In a set of basic factors the set is allocated:

— control factors = input factors of the cognitive — ontological model, necessary to
start the formation based on the model of control effects on the system;

— internal factors that belong to both the object and the subject of management
and are under some control of management in the institution of investment activity;

— external factors that reflect the influence of external forces on the situation or
system, which are not under the control of management in the institution of invest-
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ment activity or may be controlled from the outside (management entity, external
entity). Among the external factors are usually distinguished:

— predicted (predicted), the occurrence and behaviour of which can be assumed
on the basis of an analysis of available information;

— unpredictable (unforeseen), the behaviour of which the expert learns after their
occurrence.

The use of a cognitive-ontological model helps to generate optimal management
decisions. A set of interrelated management actions in concerning investment activ-
ity, their logical sequence constitute a holistic management strategy — an ontological
model of process management in the system of investment activity.

Cognitive-ontological model of process management in the system of investment
activity is a set of models (cognitive and ontological) for different processes and dif-
ferent levels of the system. In graphs depicting cognitive-ontological models, all arcs
are weighted. These weights reflect the degree of influence of factors on each other.
When specifying the weights of the arcs, the usual oriented graph becomes function-
al. The cognitive map consists of factors — elements in the system of investment activ-
ity, which can act as subjects of investment activity (for example, customers, investors
(investment institutions)), and investment processes, and the links between these el-
ements.

An example of a cognitive map of a situation in the field of investment activity at
one of its levels, shown in figure 1 (Tkachenko and Tkachenko, 2017).

Profit level Number of The volume of
investment investment
institutions

Level of
competition
Range of The level of return

on investment
The level of deman
investment services

The risks of
investing

investment
services

Fig. 1. Cognitive map for the upper level of investment activity

At the level shown in figure 1, each relationship between the elements of the
cognitive map (factors) is revealed by the corresponding relations, each of which can
be described by a set of variables (quantitative, qualitative). «Qualitative» variable
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corresponds to the number belonging to the segment [-1, 1]. The sign of the number
is determined by the nature of the influence of the factor (positive, negative).

To cognitive-ontological model in the system of investment activity, such a system
should be structured, which involves determining the main elements of the system
(subjects and objects of management; factors influencing the situation in which the
system may be; processes occurring in the system; factors determining the impact on
the system of the environment, etc.) and identifies types of relationships between
elements of the system.

The cognitive-ontological model of the situation can be represented by an oriented
graph, each arc of which reflects the functional relationship between factors in the in-
vestment activity. The cognitive-ontological model of the situation is represented by the
so-called functional graph (Chan and Harrison, 2010; Tkachenko and Tkachenko, 2017),
an example of which is presented in figure 1, situation in the field of online insurance
is shown in figure 2. It’s necessary to divide the factors influencing situations in which
there can be a system, and factors influencing the system of the external environment,
into groups (Tkachenko and Tkachenko, 2017):

— target, describing the essence of the problems for which the system is created;

— basic (general), describing the essence of the problem and which significantly
affect the situation in which the system may be;

— insignificant, weakly related to the basic factors and those that do not signifi-
cantly affect the situation in which the system may be

When analyzing a specific situation, experts in the field of investment activity
determine which changes in the basic factors are most preferable. (Tkachenko and
Tkachenko, 2017).

0,14
Profit level 0,3 Number of The volume of
investment investment
institutions
0,1
0,4 risks of
0.6 0,26 investing
Level 'o'f 0,41
competition 0,3
041 036 0,37
0,4
Range of 0,44 0.27 The level of return
investment on investment
. /" The level of deman
services 0,42 . )
investment services
0,54 0,31

Fig. 2. Functional graph
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But the target factorsare the greatest interest for experts. The purpose of man-
agement involves the generation of management decisions about the processes in the
system of investment activity, to ensure the desired changes in target factors.

In the set of basic factors there are sets:

— control factors — input factors of the cognitive-ontological model, necessary to
start the formation on the basis of the ontological model of control effects on the
system;

— internal factors that belong to both the object and the subject of management
and are under certain control of the management in the institutions of investment
activity;

— external factors that reflect the influence of external forces on the situation
or system, which are not under the control of the management in the institutions of
investment activity, or maybe controlled from the outside.

The use of a cognitive-ontological model helps to generate optimal management
decisions. A set of interrelated management actions in relation to investment activity
and their logical sequence constitute a holistic management strategy — an ontological
model of process management in the system of investment activity.

Conclusions. The use of cognitive-ontological model contributes to the generation
of optimal management decisions in the field of investment activity. A set of interre-
lated management actions concerning investment activity and their logical sequence
constitute a holistic management strategy — a model of process management in the
system of investment activity.

During the development of IEC “Investment Ltd”, which uses a cognitive-ontologi-
cal model, the following main steps were performed:
analysis of the subject area;
development of infographic model — model “essence-connection”;
development of a data model of the IEC information base;
development of the cognitive-ontological model of knowledge representation.
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DEAKI ACMEKTU OHTONOrNYHOIro MOAENIOBAHHA
IHBECTULLINHOI A1AN1bHOCTI

MerTa cTaTtTi — 4OCNiAUMTU Ta PO3MIAHYTU 3arajibHi TeHAEHLT, NpobaemMun Ta NepcrnekTnsmn
BUKOPUCTAHHA OHTO/IOMYHOrO MOAENt0BaHHA iIHBECTULIMHOT AiANbHOCTI.

MeToau pocnipgKeHHAa — MeToAM CEMAHTUYHOTO aHani3y OCHOBHWUX MOHATb PO3MIAHYTOI
npeametHoi chepu (iHBECTULiINMHA AiAaNbHICTB). Y CcTaTTi HaBeAeHOo MiaxoAM A0 OHTONOTYHOrO
MOAEN0BAHHSA iHBECTULIMHOI AifANbHOCTI Ta PO3POOKN Cy4aCHUX iHTENEKTYa/IbHUX EKCNEPTHUX
CUCTEM, LLLO NiIATPUMYIOTb iIHBECTULIMHI Npouecu.

HoBu3Ha gocnigKeHHA — aHani3 BUKOPUCTAHHA OHTO/IONYHOrO MOZENIOBAHHA MPY ONTU-
Mi3aLii iHBECTULINHOT AiaNbHOCTI.

BUCHOBKM. Y CTaTTi PO3MIAHYTO Pi3Hi acneKTu, nos’a3aHi 3 iHTENeKTyaNAbHUMU TEXHONO-
riAMMN, WO IPYHTYHOTbCA HA MOAENOBAHHI, 30KpPeMa Ha OHTOJIONYHOMY; CYTHICTb OHTONONIYHO-
ro MOAENOBAHHSA iHBECTULIMHOI AifANbHOCTI. BUKOPUCTAaHHA KOrHITUBHO-OHTONOTNYHOT moaeni
cnpune GpopmyBaHHIO ONTUMANIbHUX YNPABAIHCbKUX PilleHb Yy ranysi iHBeCTULiMHOI AifaNbHOCTI.
CyKyMHiCTb B3aEMOMOB’A3aHMX YNPABAIHCbKUX Ail WOoA0 iHBECTULIMHOT AifNbHOCTI, IX NorivHa
NOCNIAOBHICTb CTAHOBAATbL LiNICHY CTPATErito yNpaBfiHHA — MOAENb YNPaBAiHHA npouecammn
B CMCTEMIi iHBECTULIMHOT AiAaNbHOCTI.

KntouoBi cnoBa: iHTeNeKTyalbHi CUCTEMU; EKCNEPTHI CUCTEMU; IHBECTULLIHA AiANbHICTb;
MOAENOBAHHA; OHTONOTIA; OHTONOrYHA MOAEND.
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HEKOTOPbIE ACNEKTbl OHTO/IOTMYECKOTO MOAENTUPOBAHUA
MHBECTULUOHHOMN AEATENBHOCTU

Llenb cTratbm — nccnenoBaTb U paccmMoTpeTb obuime TeHaeHUMM, Nnpobaembl U nepcnek-
TMBbI UCMO/Ib30BAHMA OHTO/IOFMYECKOTO MOAENIMPOBAHUA MHBECTULLMOHHOM AEATENBHOCTMU.

MeToabl UccnefaoBaHUA — METOAbl CEMAHTUYECKOTrO aHa/M3a OCHOBHbIX MOHATUI pac-
cMaTpuBaemMol npeameTHoW 06aacTi (MHBECTMLMOHHAA AeAaTeNbHOCTb). B cTaThbe paccma-
TPUBAOTCA NOAXOAbl K OHTONOMMYECKOMY MOZENMPOBAHUIO MHBECTULMOHHON AEeATENbHOCTH
N pa3paboTKe COBPEMEHHbIX MHTENNEKTYANbHbIX SKCMEPTHbIX CUCTEM, NOAAEPKMBAIOLLMX UH-
BECTULMOHHbBIE NPOLLECChI.

HoBu3Ha uccnepoBaHUA — aHANM3 UCMNOAb30BAaHUA OHTONIOMMYECKOTO MOLENMPOBAHMA
npv oNTUMMU3ALUN UHBECTULNOHHOW AEATENBbHOCTMH.

BbiBOAbI. B cTaTbe paccMOTpEHbI Pa3/INiHbIe aCNEKTbI, CBA3AHHbIE C MHTENNEKTYaNbHbIMU
TEXHONOrMAMM, OCHOBAHHbIE HAa MOAE/IMPOBAHUM, B YACTHOCTU HA OHTONOTMYECKOM; CYLLHOCTb
OHTO/IOFMYECKOr0 MOAENNPOBAHUA MHBECTULMOHHOW AeATeNbHOCTU. Mcnonb3oBaHMe KOrHK-
TUBHO-OHTONOIMYECKON Mmogenu cnocobcTeyeT GOPMMPOBAHUIO ONTUMAJIbHbBIX YNpaBaeHYe-
CKMX peLueHnii B 061acT MHBECTULMOHHOM AeaTenbHOCTU. COBOKYMHOCTb B3aMMOCBA3AHHbIX
ynpaBaeHYeCcKNX AeNCTBUN NO UHBECTULMOHHOM AeATe/IbHOCTU, UX I0rMYecKkan nocnenoBa-
TENbHOCTb COCTABAAOT LLENIOCTHYIO CTPATErMIO YNpaBAeHUa — MoAe b ynpasBaeHua npolecca-
MW B CUCTEME MHBECTULLMOHHOM AEATENBHOCTH.

KntoueBble cNoBa: MHTENNEKTYasIbHbIE CUCTEMbI; SKCMEPTHbIE CUCTEMbI; UHBECTULLMOHHAA
AeATeNIbHOCTb; MOLENNPOBAHNE; OHTONOTUA; OHTONOIMYECKan MOLENb.
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