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PROPERTIES OF CONSTRUCTING THE FINANCIAL
ARCHITECTURE OF THE ECONOMY

Abstract. The article examines a methodical approach to modeling of properties of
constructing the financial architecture of the economy. It is proved that the study of the financial
architecture of the economy implies the creation of a model that allows conducting an analysis
and predicting its behavior in the range of appropriate conditions of functioning, as well as
solving tasks of structural components at different levels of the hierarchy. One has found out
that depending on the goals and objectives, modeling can be carried out at different levels of
abstraction. It is revealed that the description should correspond to the concept of financial
architecture development and meet particular requirements: it should be transparent and allow
the possibility of expanding (narrowing) the range of functions and tasks, as well as provide
the possibility of shifting from one level of the hierarchy to another. The article presents a
formalization of certain properties of constructing the financial architecture of the national
economy that includes emergence, homeostasis, holisticity, functionality, structurization,
synergy and adaptation.

Keywords: financial architecture, emergence, homeostasis, holisticity, functionality,
structurization, synergy, adaptation.

Problem statement. The problem of functioning of the financial architecture of the
economy in the current conditions of uncertainty is enhanced by insufficient development of
theoretical foundations and complicated practice of its complex use. The study of behavioral
financial development as a separate area allows constructing a model of the economic system,
which is the basis for the establishment of the holistic financial architecture with internal
structure and parameters. The development of the economic model based on the spiral of
financial development contributes to the fullest description of characteristics of the evolutionary
financial architecture. The formation of the basis of the evolutionary model of the holistic
financial architecture gives grounds for the application of mathematical modeling principles.

Analysis of recent research and publications. The essence of the financial architecture
in the contemporary economic theory, dynamics of changes, levels of its hierarchy and
methodical approaches to modeling of its properties were investigated by numerous foreign
scientists: M. Barkley, R. Brealey, S. Brigham, H. Demsetz, T. Dolgopiatova, R. Entov,
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I. lvashkivska, R. Kapeliushnikov, M. Kokorieva, B. Kolas, R. La Port, F. Lopez de Silanes,
S. Myers, K. Smith, A. Stepanow, D. Finnerty, J. Van Horn, A. Shleifer, etc. Ukrainian
scientists focusing on the problem include: N. Bychkova, M. Bilyk, I. Blank, A. Hrytsenko,
I.  Ziatkovskyi, I. Kalinska, O. Laktionova, V. Melnyk, A. Nakonechna,
A. Poddieriohin, O. Sosnovska, O. Tereshchenko, V. Fedosov, L. Fedulova, S. Yurii, etc.

Formulation of the article’s objectives. The article is aimed at examining the
methodical approach to modeling of properties of constructing the financial architecture of the
economy.

Presentation of the basic material. The exploration of the financial architecture of the
economy includes the development of a model that allows conducting the analysis and predicts
its behavior in the range of appropriate conditions of functioning, as well as solving tasks of
structural components at different levels of the hierarchy [1-4]. Depending on the goals and
objectives, modeling can be carried out at different levels of abstraction.

The description should correspond to the concept of financial architecture development
and meet particular requirements [5, 6]:

- it should be transparent and allow the possibility of expanding (narrowing) the range
of functions and tasks implemented as part of the financial architecture;

- itshould provide the possibility of shifting from one level of the hierarchy to another,
ensuring the construction of virtual models of the financial architecture.

Such a description of the financial architecture covers a wide range of its properties.
Given below is the formalization of certain properties of constructing the financial architecture
of the national economy.

Emergence. The regularity of integrity / emergence is manifested in the financial
architecture in case of the appearance of new properties that are absent in its structural
components.

To better understand the regularity of integrity of the financial architecture, one should
initially take into account two aspects:

1. properties of the financial architecture (as whole) Q.are not the simple sum of the

properties of its components:

Q #>.Q (1)

2. properties of the financial architecture (as whole) depends on the properties of its
components:

Q, = f(a) )

In addition to these two aspects, keep in mind that structural components combined in a
particular configuration of the financial system generally lose some of their properties, namely
the configuration of the architecture somehow depresses the number of properties of its
components. However, on the other hand, components, getting into the construction of the
financial architecture, can acquire new properties.

Let’s turn to a regularity that is ambivalent to the regularity of integrity — additivity
(independence, separateness). Additivity properties are manifested in the financial architecture
in case of its distribution into independent structural components; then the following expression

becomes fair: Q, = »_Q,

Homeostasis. The hierarchy is created by level factorization of processes {F,} using
generalized parameters {Q,}, which are features{F,}. It is assumed that the number of
parameters is much smaller than the number of variables on which the processes of dynamic
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changes in the state of the financial architecture over time depend. This way of the description
allows us to define the relationship between properties of structural components interacting
with the environment and the efficiency of the financial architecture itself.

Processes {E(l)} can be defined as initial parameters in financial architecture

functioning. These are processes of interaction with the environment. Let’s consider them as
the first-level processes defined:
- by parameters of the first-level system — Q,(1),Q,(1),..Q; (,..Q, (;

- actively counteract environmental parameters that directly target the financial
architecture to reduce its efficiency — b,,b,,..b, ....b.;

- by neutral (random environmental parameters) c,,C,..., C;,...C;

- by favorable environmental parameters d,,d,....d,..d,.

The environment has a direct contact with lower-level subsystems, affecting subsystems
of the higher level of the hierarchy, thus:

Fo=F (b, e, fiid ) )
By constructing the hierarchy ( S -level parameters — S -1-level processes — S -1-level

parameters), we can relate environmental parameters to the efficiency of the financial
architecture.

Parameters of the financial architecture {Qi} can change during the transformation of

the external environment. They depend on processes in the design of the financial architecture
and are written in the form of state features Q, (t). The own functional space of the financial

architecture W will be the space whose points are all possible states of the financial architecture,
which is defined by the set of parameters up to the level b:

Q ={Q(1).Q(2)...Q(B)} 4
An individual state of the financial architecture can remain constant at some interval of

time T .
Processes {F,(2)} cannot be defined as initial parameters of the financial architecture.

These are the second-level processes depending on Q(2)-level parameters of the financial

architecture (second-level parameters) and so on.

It results in the following description hierarchy: efficiency (finite set of features) — first-
level processes (functions) — first-level parameters (features) — second-level processes
(functions) — second-level parameters (features), etc. At some level, our knowledge of
functional properties of the financial architecture runs out, and the formalization process breaks
down. The break can occur at different levels for different parameters (processes), and both on
the process and on the parameter.

Holisticity. This term is often used as a synonym for integrity. However, some
researchers distinguish this regularity as an independent one in order to stress the interest not
in the external factors of integrity but in the deeper reasons for the emergence of this property,
in factors keeping the integrity of financial architecture configuration.

System-forming and system-saving factors of the financial architecture are called
holistic. An important role among them is played by heterogeneity and inconsistency of
structural components, on the one hand, and their desire for integration, on the other hand.
Formalization of regularities of the interaction between structural components and financial
architecture configuration as a whole is presented in Table 1.
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Table 1
Formalization of regularities of the interaction between structural components
and financial architecture configuration as a whole

Regularities of the interaction between | Degree of integrity Structural component
structural components and financial of the financial utilization factor p
architecture configuration as a whole architecture A

Integrity / emergence 1 0

Progressive systematization A>p

Progressive factorization A<p

Additivity (summation) 0 \ 1

Functionality. The functional description of the financial architecture should include
such characteristics as parameters, processes and hierarchy.

Let’s assume that the financial architecture S, performs N  functions

fa

O P, 5.y, Which depend on n processes of influence on the efficiency of its functioning
F.F,...F,...F,. The efficiency of performing the s function:

E.=E.(w,)=E(F,F,,..F...F,)=E.({F,).i=1..n, s=1..N (5)

The total efficiency of the financial architecture is a functional vector E ={E . }. The

efficiency of the financial architecture depends on the combination of internal and external
factors of influence. It is extremely difficult to imagine this dependence in an obvious form,
and the practical value of this concept is insignificant because of its multidimensionality and
multi-connectedness. The rational way to form the functional description is to apply a multilevel
hierarchy of descriptions where a higher-level description will depend on the generalized and
factorized variables of a lower level.

Structurization. When describing the financial architecture, we will consider it as a
structure into which any variable describing the functioning of a separate structural component
can be introduced at certain moments of time, and from which such variable (or a set of them)
can be derived at certain moments of time. Thus, the architecture itself will have a dynamic
character with a set of relationships with the external environment.

In the most general form, the functional description of the financial architecture in any
dynamic system is shown as follows:

Se ={T.x.C.Q.v.0.7} (6)
where T is a multitude of moments of time in the analyzed period,

x is a set of values of the input external influences on the state of the financial
architecture;

C ={c:T — x} is the number of allowable input influences on the state of the financial

architecture;
Q is a multitude of states of the financial architecture in time;

y is a multitude of values of output quantities;

Y ={u:T — y} is a multitude of output values;

¢={T*c—>Q} is a transient function of the state of the financial architecture in
dynamics;
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n:T*Q — yis the initial reflection of changes in the states of the financial architecture
in time;

c is the time interval of the input external influence on the state of the financial
architecture;

u is the time interval of the output value (variable) of the state of the financial
architecture.

Synergy. As part of the research of the synergy property, the financial architecture has
the following main characteristics: a multitude of heterogeneous components; activity
(purposefulness) of components; a set of different relationships between components; semiotic
(weakly formalized) nature of relationships; coordinated behavior of components;
transparency; distribution; dynamics; ability to adapt; evolutionary potential; uncertainty of
external environment parameters.

We suggest considering a new complex type of classification when all properties and
features of system synergy and synergy from the transfer of competencies within the
configuration of the financial architecture of the national economy are preserved:

- synergy from the integration of structural components according to the levels of the
hierarchy;

- synergy from the centralization of functions of structural components in order to save
costs for each structural component and obtain an additional effect by minimizing risks and
transferring competencies.

The formula for calculating the synergy effect within the configuration of the financial
architecture:

S, =S, +S, (7

S, is the synergy effect within the configuration of the financial architecture;

S, is the synergy effect from the integration of structural components according to the

levels of the hierarchy;

S, is the synergy effect from the centralization of functions of structural components of
the financial architecture.

The formula for the synergy effect from the centralization of functions of structural
components of the financial architecture is presented as follows:

S, =Y .((AC, +E))*K; -C,),i=1,..n (8)

K is a centralization coefficient;

AC are transaction cost savings;

E is an additional economic effect;

C, are the current costs of implementing a particular function;

n is the number of centralized functions.

Adaptation. Such property of constructing the financial architecture of the national
economy as its adaptability to changes in the external environment to achieve the goal can be
represented formally via the concept of the financial architecture as a goal-oriented system.

Sp i X ->Y 9

There are two ways of defining this system S, as the goal-oriented system.

1. Let o be the goal for S, . The system is considered goal-oriented if each parameter

X € X satisfies the goals o .

39



2. S, is considered the goal-oriented system (with feedback) if this multitude M (the

set of input parameters) is together with a pair of displays (D, P)
P.M*X >Y (10)
D:X*Y > M

3. such as:

a) y =S (X) <> (P(m,x) = y) A(D(x,y) = m);

b) D makes a decision regarding the goal « to reflect P,, definedon M*U ,inB Y,
namely: B, :M*U Y

Obviously, according to the second concept, the financial architecture S, is the goal-
oriented system if this pair of displays (P,D), such as S, , is a composition (with feedback)

fa !
P and D and, in addition, D makes a decision regarding the goal « defined for P,, .

Based on the concept of the goal-oriented system, we can define some other notions,
such as adaptation, self-organization, etc. For example, adaptation can be defined as a process
aimed at reducing the amount of uncertainties U and self-organization as a process of changing
the structure of the goal-oriented process, namely functions that define the goal-oriented system
(such as a function of performance, process model P,,, admissibility function, satisfaction

states, etc.).

One should take into account not only external structural particularities of the financial
architecture hierarchy but also functional interactions between its levels [7, 8].

Conclusions. Therefore, due to the regularity of communicativity manifested not only
between the financial architecture and its external environment but also between the levels of
the hierarchy of this architecture, each level of hierarchical arrangement has a complex
relationship with the higher and lower levels. Each level of the hierarchy has the property of
direction to a lower level, has the nature of the autonomous whole (system), on the one hand,
on the other hand, is directed to the node (top) of the highest level, and shows properties of the
dependent part (a structural component of the financial architecture). This specification of the
hierarchical regularity explains the ambiguity of the use of concepts of system and subsystem,
goal and means (the element of each level of the hierarchical structure of goals acts as a goal in
relation to the lower and as a lower-level goal, and starting from some level, as the means in
relation to the higher-level goal) in such complex organizational systems as the financial
architecture of the national economy, which is frequently observed in real conditions. The most
important specific feature of the hierarchical arrangement as the regularity is the fact that the
regularity of integrity / emergence (namely qualitative changes in properties of the higher-level
components are combined by the lower-level components) is manifested in it at each level of
the hierarchy. At the same time, the combination of structural components within the
configuration of the hierarchical structure of the financial architecture leads not only to the
emergence of new properties of the configuration, which are combined by components of some
of its own properties, but also to the fact that each structural component at different levels of
the hierarchy acquires new properties that are absent in the isolated state.
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BJACTHUBOCTI TIOBYJJOBH ®IHAHCOBOI APXITEKTYPH
EKOHOMIKH

Anomauyia. Y cmammi 0ocniodxceno ocHO8HI enacmugocmi no6yoosu ¢hinancogoi
apximexkmypu exoHomixu. /[oeedeHo, wjo 6usyeHHs QIHAHCOBOI apXimexmypu eKOHOMIKU
nepeobayae cmeopeHus Mooei, Wo 00360JIA€ 30IUCHUMU aHANI3 I nepeddauumu ii n08ediHKY 8
dianazoui  8IONOGIOHUX YMO8  (DYHKYIOHYBAHHS,  GUPIUY8aAmMU  3a0a4i  CMPYKMYPHUX
KOMNOHEHMI8 Ha pI3HUX pIGHAX I€papxii. 3’scoeano, wo 3anedxdcrHo 6i0 yinei i 3a60amb,
MOOENI0BANHS MOJCe NPOBOOUMUCS HA PIZHUX PI6HAX abcmpakyii. Buaeneno, wo onuc nosunen
gionogioamu KOHYenyii po3eUmMKy @QIHaAHCO80I apXximekmypu I 3a0080JbHAMU NEBHUM
BUMO2AM: MAE OYMU BIOKPUMUM | OONYCKAMU MONCIUGICIb POUWUPEHHSL (38VIHCEHHS) CHEKmMpPA
@dynKyiu U 3a80anb ma nepedbayamu MONCIUBICMb Nepexody 6i0 00H020 pieHs iEpapXii 00
inwoeo. Ilpeocmaeneno ¢hopmanizayito oxpemux eracmusocmeil nod6y008u HiHaHco8oi
apximekmypu HayiOHANbHOI eKOHOMIKU, AKA BKII0YAE eMepOICeHMHICIb, 20Meocmas,
XOIACMUYHICMb, YYHKYIOHAILHICMb, CMPYKMYPOBAHICMb, CUHEP2II0 Ma a0anmayiro.

Knwuosi cnoea: inancosa apximekmypa, emepONCeHMHICMb, 20Meocmas,
XONACMUYHIiCMyb, YYHKYIOHAILHICMb, CIMPYKMYPOBAHICMb, CUHEP2Is, a0anmayis.
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