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JUSTIFICATION OF METHODOLOGICAL
APPROACHES TO ASSESSING THE

TECHNOLOGY TRANSFER READINESS

Jocnionceno memoou i mooeni exoHOMIUH020 OUIHIOBANHS MPAHCHePy MeXHOA0ZiH. 3anponoHosano
MO0eNb OUIHIOBANHS PIBHSL 20MOBHOCMI MEXHOL02il 00 mpancpepy, wo cKIadaemvCs 3 n'ssmu Ouinio-
sanvHUX OI0KIE (CRONCUBYUA YTHHICTb, KOHKYPEHMOCNPOMONCHICI, MEXHOL02IUHA 20MOBHICTIb; BUMPA -
Hicmo; pusuxosicmn ). Pozpobneno memooduunuii incmpymenmapiii 015 OUiHIOBAHHSL PIBHSL 20MOBHOCTI
mexHo02itl 0o mpancepy Ha 3acadax meopii HAOTUHOCMI IEPAPXIUHO PO3LATYHCEHUX CUCTEM.

Kmouosi cnosa: vemoodu i MoOeni eKoHoOMIuHO20 OUIHIOBANHS, MPAHCHep MexHo02il, meopis Hadill-

HOCMI IEPAPXIUHO PO3ZANYNCEHUX CUCTIEM.

1. Introduction

One of the main factors of modern technological prog-
ress of the leading countries of the world is increasing the
level of intellectualization of technologies while reducing
their life cycle. Efficiency in the implementation of re-
search and development (R&D) results in the emergence of
business opportunities, which in turn generate demand for
new technologies. The chain «R&D — commercialization
of R&D results» is characterized by a significant reduction
in the time period in all industries. Due to the modern
synergistic interaction of digital, physical and biological
technologies, not only the nature of technological progress
is changing, but also approaches to human development in
general. Trends of world analytics [1, 2] indicate the rapid
development of artificial intelligence, high technologies and
methods of processing databases in all technological areas.
These phenomena and trends have necessitated a review by
the countries of the world of existing approaches to the
development, assessment and technology transfer.

In the context of this, one of the primary tasks is
development of methods for assessing the readiness of
technologies for transfer. Justification of the level of tech-
nology readiness for transfer should reflect, on the one
hand, the commercial characteristics of technology, on the
other — innovative, technological. The technology that is
prepared for the transfer must meet market requirements
and stimulate technological progress.

The difficulty in assessing the level of technology readi-
ness for a transfer is that technologies basically contain
objects of intellectual property rights (OIPR), which are
considered to be one of the most difficult tasks of the
modern economy. However, the intellectualization of tech-
nology is an objective and irreversible phenomenon, it calls
for the development of new economic tools for working
with technologies, approaches to the accounting of the
OIPRs in their composition, and the forecasting of market
effects from technology.

Taking into account the mentioned, topicality of the
problematic of methodical support of technology readiness
for transfer is indicated by the fact that the speed of
transfer and the efficiency of technological development of
the state as a whole depend on the degree of its validity.

The active application of the concept of open inno-
vation by the community of developed countries of the
world actualizes the problems of technology transfer in
a new light, namely, the transfer of technologies from
universities to the business environment is a key role.
Scientific and practical importance is the development of
methodological approaches to assessing the readiness of
technologies for transfer, taking into account the specifics
of university R&D.

2. The ohject of research
and its technological audit

The subject of this work is a set of theoretical and
applied bases for assessing the readiness level of technolo-
gies for transfer, the object are methodological approaches
to assess the readiness level of technologies for transfer.

According to [3], in recent years, the transfer of tech-
nology from the university environment has become an
increasingly important source of regional economic de-
velopment and university revenues, far exceeding other
types of technology transfer.

The importance of technology transfer from universities
to the business environment is emphasized by attention
to it in the documents of world organizations engaged
in research of technological development of countries.
Versatile aspects of technology transfer for all compo-
nents of the country’s competitiveness index, which is
annually developed by the World Economic Forum and
covered in [1]. In particular, in the 12th component of
the «Innovation» of this index, attention is focused on
the parameters of technology transfer originating from
the university environment. In the «Global Report on
Information Technology 2016» [2] of this organization,
considerable attention has been paid to the engine of
modern technology transfer and the confirmation of the
role of high-tech enterprises created by universities. The
influence of universities manifests itself both in carrying
out innovative R&D and the implementation of their re-
sults, and in creating an innovative ecosystem.

In the world practice, universities are considered to
be powerful scientific and technological centers of the
countries. However, in Ukraine in 2015 in the sector of
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Ukrainian higher education, about 18.5 % of scientific
and technical works [4] were performed, which is a rela-
tively low value, compared with the developed countries
of the world. In general, 22 % of scientific and technical
works related to the use of inventions were performed in
the higher education sector of Ukraine in the same year,
27.9 % with the creation of resource-saving technologies,
and 23 % with the development of new materials [4]. But,
it is the higher educational institutions that provide the
largest part in Ukraine of the total number of applications
for the issuance of protection documents.

The number of works that were carried out by scientific
organizations of Ukraine in 2015 was 41.1 thousand, of
which more than two thirds were introduced into produc-
tion or characterized by other forms of transfer. Of the
total number of scientific papers [4]:

16.5 % — to create new methods and theories, more
than half of which were used in further work;

9.9 % is aimed at creating new types of products;

41.9 % — new types of equipment;

7.5 % — new technologies;

45.4 % — resource-saving technologies;

5.8 % — new varieties of plants, animal breeds;

2.2 % — new types of materials.

Taking into account the above, the problem becomes
important — why, at a sufficiently high level of the in-
novative potential of Ukraine, the technology transfer
takes place at a slow pace. One of the ways to solve it
is development of economic approaches to assessing the
readiness level of technologies for transfer. After all, it is
often from the objective determination of the readiness of
technology for transfer that its efficiency depends.

3. The aim and ohjectives of research

The aim of the work is substantiation of methodological
approaches to assessing the readiness level of technolo-
gies for transfer. This aim led to the establishment and
achievement of a number of tasks, in particular:

1. To analyze existing methods and models of economic
evaluation of technology.

2. To propose a model for assessing the readiness of
technologies for transfer.

3. To develop a toolkit for assessing the technology
transferability.

4. Research of existing solutions
of the prohlem

The complexity of modern market demand for technol-
ogy assessment is growing faster than the corresponding
methods are being developed for this. World scientists
and practitioners have developed a significant number of
manuals and models of technology assessment. In particular,
the Oslo Manual (2002), the Frascati Manual (2015), the
Canberra Manual (1995), the NASA Model, the S. Mueeg
Model for the Preparation of Process Products, the J. Ber-
man and G. Valander Model, the R. J. Cooper’s «Stage-
Gate» model, B. Bozeman model of the conditional ef-
ficiency of the technology transfer the like. However,
in Ukrainian realities it is not always possible to apply
these developments, since they are more in line with the
legal, socio-economic, political features of their countries
of origin.

The work of many scientists is devoted to the problem
of research methods of economic evaluation of innovative
technologies, in particular the readiness of technologies for
transfer [5-21]. The findings of these scientists are valuable
in terms of using separate provisions for technology assess-
ment. However, for the application in Ukrainian conditions,
the proposed developments need substantial adaptation.

The analysis of the studies has shown that mainly
attention is paid to specific, specialized aspects of tech-
nology assessment, in particular:

— [22-25] are devoted to technology assessment in

the context of their management;

— approaches to the evaluation of intellectual capital

are investigated in [26, 27];

— the authors of the works [28-31] are engaged in

studies of the economic evaluation of intellectual-in-

novative technologies. However, the models proposed
by them are predominantly local or sectoral in nature.

In spite of the substantial backlog in the field of
methodological support for technology transfer, at present
there is no necessary and sufficient number of developed
methodological approaches to assessing the readiness level
of technologies for transfer.

5. Methods of research

To achieve this aim and solve established problems,
scientific methods are used: system method, grouping
method; methods of analysis and synthesis; method of
structural and logical analysis, method of mathematical
modeling, graphical method.

6. Research results

Among the most important aspects that determine the
future success of technology transfer is the rationale for
choosing its option, which is preceded by an assessment of
the readiness of technology for transfer. For this purpose,
such model is proposed (Fig. 1).

The model for assessing the level of technology readi-
ness for transfer should provide an understanding of the
subject of technology transfer as the relationship between
its participants in the creation and transfer of value added
in the form of technology, taking into account the impact
of world technological development.

The proposed model is a new concept for assessing the
readiness level of technologies for transfer and provides
a new approach to the justification of its results. Partially
this problem can be solved by applying the method of
constructing polygons. Thus, during this time there may be
deviations associated with different rates of development
of the technology according to the described blocks. For
example, for the period of technology development (the
block of «assessing the technological readiness of techno-
logy»), technological changes can occur that will lead
to changes in other blocks (the block for «estimating
the cost of technology», etc.). As a consequence, there is
a need for rapid adjustments to technology assessments
at appropriate stages.

Given that the proposed model for assessing the readi-
ness level of technologies for transfer is a multi-level system,
it is necessary to understand the nature of the processes
in it and to take into account destabilizing and favorable
factors in technology assessment.
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I level: determination of technology transferability

Components of
technology assess
ment

Consumer value of
technology

Competitiveness of
technology

Technological readi-
ness of technology

Cost of technology

Riskiness of tech-
nology

logy readiness —

1 Stage of techno-

Justification of the

Jeasibility of technology development

1. Assessment of key
technology compe-

1. Assessment of the
market (markets) of

1. Formulation of
the hypothesis for

1. Characteristics of
the technology as

1. Assessment of
risks inherent in

2 Stage of techno-
logy readiness —
development of

technology

conceptual tencies technology determining the OIPR the development
subject of research of technology
work
Investigation of the technology market and R & D

2. Analysis of at-
tributes of consumer
value of technology

2. Evaluation of com-
petitors

2. Research and
development work
(R & D)

2. Assessment of the
cost of the economic
justification of technol-

ogy

2. Market risk
assessment

Technology development

3. Definition of
the life cycle of
consumer value of
technology

3. Forming a map of
strategic economic
zones

3. Experimental
design work

3. Establishment of
patentability and ex-
pediency of technology
patenting

Risk assessment
of failure to com-
plete R & D

4. Formation of the
product offer

4. Study of the legisla-

tive framework for the

regulation of competi-
tive relations

4. Design prepara-
tion of production

4. Valuation of technol-

ogy for the purpose of

crediting to the assets
of the enterprise

4. Risk assess-
ment of the lack
of resource sup-
port for technol-
ogy development

5. Optimization of
technology con-
sumption price

5. Formation of a com-
petitive market map

5. Technological
preparation of pro-
duction

5. Valuation of tech-
nology for commercia-
lization purposes

5. Assessment of
patent risk

6. Justification of
the value proposi-

6. Assessment of com-

6. Organizational

6. Substantiation of

petitive positions of | production prepara- | the organizational and of the risk of
tion of technology technology tion legal form of techno- certification
logy transfer impossibility

6. Assessment

7. Establishing
marketing commu-
nications with the

market

7. Assessment of barri-

ers and opportunities

for market technology
launch

7. Testing of
technology in pilot
production

7. Formation of the
price policy of market
technology launch

7. Risk assess-
ment of inef-
ficient scaling

3 Stage of technol-

ogy readiness — the

technology is ready

(representation

of the prototype,

research model,
etc.)

Choosing a business form of technology transfer

8. The partnerships
with the technology
transfer enterprise

8. Quantitative analysis
of the competitive posi-
tions of technology

8. Preparation of a
research sample for
a business proposal

8. Accounting for
uncertainties in the
technology transfer

threats to trans-

8. Establishing

fer technology

Clarification, adjustment

9. Checking, cor-
recting shortcom-
ings and preparing
a report on the
evaluation of the
value proposition of
technology

9. Clarification and

adjustment of all indi-

cators of technology
competitiveness

9. Adjustment and
final coordination
of all technological
aspects

9. Refinement of re-
ceived results and error
correction

and correction of
all types of tech-

9. Verification

nology risks

IT level: justification of opportunities

for transfer of selected technology

4 Stage of orga-
nizing the techno-
logy transfer

Coordination of as-
pects with partners

Establishing contact
with a potential coun-
terparty

Justification of the

technology market

(technological
aspect)

Organization of patent
protection

legal relations for

Establishment
of options for

OIPR

IIT level: choice of technology transfer option

Technology transfer

Fig. 1. Model for assessing the readiness of technology for transfer
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Therefore, an important and promising task is deve-
lopment of such method of assessing the readiness level
of technology for transfer, which would give a reasoned
conclusion not only in terms of the level of technology
readiness, but also showed the nature of the interaction
of the model blocks among themselves.

The development of many processes in nature has
a tree-like, branched nature, and mathematical models of
probabilistic and temporal characteristics of branched
systems can be used to study such processes. These are
complex systems with a hierarchical structure [32].

From the point of view of the model of assessing the
readiness level of technologies for transfer (Fig. 1), as
a hierarchically branched structure (there are stages, le-
vels, blocks and stages etc.), for the task set above, it is
possible to use developments on the theory of reliability
of hierarchically branched systems.

As a scientific discipline, the reliability theory provides
for the study and development of methods for ensuring
the effectiveness of the operation of objects during their
operation, investigating the relationship between perfor-
mance indicators and reliability. In a broad sense, under
the reliability of the system, it means its ability to work
without fail during a given time interval. Therefore, the
reliability theory is based on the concept of failure — that
is, the event, as a result of which there is a complete or
partial violation of the system’s performance. Within the
framework of reliability theory, there are parameters of
object reliability, in particular, taking into account various
factors of influence.

The conducted research has shown that this theory is
suitable for assessing the readiness level of technologies
for transfer, because:

— the proposed model (Fig. 1) for assessing the readi-

ness level of technology for transfer is a system (has

input and output elements), isotropic with simple subor-
dination, symmetric with branching;

— an assessment of each stage in the blocks of the

model reflects a certain level of technology readiness,

necessitates the determination of probabilistic assess-
ments of the readiness of technology, can be expressed

— an integrated assessment of the initial parameters
of the model shows the level of failures, and in the
economic interpretation — the general readiness level
of technology for transfer.

Among the possible basic mathematical devices for predic-
ting the reliability of branched systems, the probability theory
is singled out. In the case of the developed model (Fig. 1),
the determination of probabilistic assessments of the readiness
of the technology behind each of the evaluation blocks makes
it possible to predict the readiness of the technology at a given
level. In turn, this allows the establishment of an integrated
readiness level, which will complement the previously formed
general conclusion derived from the above polygon model.

To solve the problem, it is necessary to consider such
categories of reliability of a branched system, as: genera-
tors of functions, recurrence expressions and mathematical
expectations of an event. The generator is used for discrete
random variables. A discrete random variable is a random
variable which value is equal to the product of a random
variable by its probability. On the basis of the generating
function, a recurrent expression is developed to calculate
the probability distribution of the number of working
source elements. By recurrent expression, it is possible
to determine the probability of failure-free operation of
a certain number of output elements of the system. This
allows to determine the mathematical expectation, pro-
bability distribution and readiness factor of such systems.

The authors of [32] conducted a study of methods for
predicting the reliability of branched systems, on the basis
of which they concluded that for systems with simple
subordination there are no restrictions in constructing
generating functions during the investigation of reliability
characteristics. To assess the readiness level of technology
for transfer using a hierarchically branched system model,
such sequence of actions is proposed (Fig. 2).

Let’s derive the expressions for the generating function,
the recurrence expression and the mathematical expecta-
tion for the developed conceptual model for assessing the
readiness level of technology for transfer, based on the
application of the reliability theory of branched systems.
Schematically, a hierarchical system branched to the first

quantitatively; level is shown in Fig. 3.
Assigning estimates Decomposition of the technology readiness assessment model
to each stage of the for transfer
technology's
readiness, with each . . J\/L .
of the blocks [ Determination of hierarchical branching type ]
v
Determination of the generating function of the number of
working output elements of the system
v
Determination of the recursion expression for assessment of the
model parameters
v
Determination of the mathematical expectation regarding the
. technology readiness and the decision to transfer it
Decision on the
technology transfer. v
Choosing a [ Readiness determination of the system ]
technology transfer v
option Assessment of the level of technology readiness for the transfer ]
Fig. 2. Sequence of assessment of the level of technology readiness for the transfer
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0 level

Po; qo

1 level Py q

Fig. 3. Hierarchical system, branched to the first level [32]

Let’s write the generating function of the number of
working output elements of this system:

51(Z):P()(Pﬂ'*'%)a1 +qo, (1)
where Py — the probability of work, and gy — the probability
of failure of the elements of the system, z — an arbitrary
parameter, @ — the branching factor.

The element of the first level has, respectively, the value
of these probabilities Py and go. The principle of hierarchy
is realized here so that the element of the highest level —
the zero one — in case of failure, removes the element of
the lower, the first level from work. Therefore, the work
of an element of the first level implies the simultaneous
operation of a zero-level element [32].

The low-level elements of this system are the initial
elements of the system. As a rule, decomposition is effective
at branching from three to six levels. A greater number
of levels complicate the assessment by excessive detail.

From the position of reliability analysis of hierarchi-
cally branched systems, the proposed model (Fig. 1) is
expedient for decomposition into two levels. At the high-
est level (roots) of the hierarchy is technology, which is
evaluated. The following hierarchical levels of the model
are distinguished:

— the zero hierarchy level (B)) where the technology

transfer centers (or other similar units of universities)

receive technology and justify its transferability. This
hierarchy level corresponds to the first level of the

— the first hierarchy level (P;) where the possibilities
for the transfer of the selected technology are specified
(corresponds to the second level of the model (Fig. 1),
occurs according to the above five blocks of techno-
logy assessment);

— the second hierarchy level (P,) on which the tech-

nology transfer scenario is selected (corresponds to the

third level of the concept (Fig. 1). This is schemati-

cally shown in Fig. 4.

On the branches Py—P; and P;—P,, the elements of
the model are placed (the stages of the model for as-
sessing the readiness level of technology for transfer, as
shown in Fig. 1).

Considering that the main nine stages within each of
the estimation blocks (a;=5) within the model are between
the zero and the first levels of the hierarchically branched
system, a generating function is created to determine the
readiness level of technologies for the transfer. This gene-
rating function is advisable to use when detecting the
readiness level of technologies at the second level of the
conceptual model (Fig. 1). Thus, the expression for the
generating function is:

5:(2),,, = Po(Pz+a.) +qo.

sym

(2)

Having carried out the corresponding mathematical
transformations, let’s obtain:
81(2),n = Po(Pz+q1) +40 =
PPz° +5P2'q, +10P32°qf +
- (+ 10P22%q} + 5P zqi + qf ]+
=RP’Z° +5RP'z'q +10RP*2%q} +

+10RP22°q} + 5P Pzqi + Pygi + q,. (3)

So, the probabilities of the work of the corresponding

quantities of elements (the passage of the stages of tech-
nology readiness) will be:

P(5)=RP; B(4)=5PP q; P.(3)=10RPqt;

concept (Fig. 1); P(2)=10RP2q}; P(1)=5RPg!; P(0)=Pgi +q..  (4)
1 level: proof the
technology's readiness for
P 0 transfer
1I level: clarification of
Pl opportunities for the transfer of
selected technology
a P 111 level: choice of
technology transfer option
P, g¢ = [TTTmm———pemmTTTT

Fig. 4. Hierarchically branched model for assessing the level of technology readiness for a transfer
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In this case, according to the theory of probability,
the condition is preserved:

P (5)+P(4)+P(3)+A(2)+P(1)+P(0)=1. (5)

Accordingly, the mathematical expectation of the num-
ber of output working elements in this system can be
determined from the expression:

M(x,)=PPa. (6)

Given that the proposed conceptual model for assessing
the readiness level of technologies for a transfer is sym-
metric, branched to the second level (Py, Py, Ps), and the
number of branches is five on the first (ay=>5) and five
on the second (ay=5) levels, let’s construct a branched
common generating function for the given model:

S(2),, =P (R (Pz+q,)" +aqy ) +qo=

—RYCH P g (Pt ) + 0=

x1=0
as asxy
— Xy X as—xi Xy Xy a5X1—X9
=R Y Cr P qi Y Co B st 4 gy )
x1=0 x9=0

Proceeding from the above, the recurrence expression
for this system of the model for assessing the readiness
level of technologies for transfer will be:

X < ;
PJE ;)1=Po- > CuPtqr O, Pgg, ®)

Xy L X2 Xy
where E|—|=ceil| — | — closest to — a larger number.
as as a

The recurrent expression for the probability distribu-
tion of the original elements will have the form:

B(O):ﬂ(x2=0)+q(). 9)

The method of determination of the mathematical ex-
pectation is chosen by the reliability distribution:

as, - ;
% =a:B (1) asR (1) P,=aRPP.. (10)

z=1

M(x,)=

It is worth noting that in each individual case, the
evaluation of a particular stage is determined individually
and only for a specific technology. This is due to the in-
dividual characteristics and features of each technology.
Separate technologies do not require mandatory passage
of some stages, since the complexity of their evaluation
may outweigh other stages.

Let’s note that Py=1, since at the zero level, when the
technology is accepted for consideration, let’s assume that
the probability of the variant of its successful completion
to the transfer is 1, the probability of the option of non-
transfer is (go=0).

The proposed method for assessing the level of tech-
nology readiness for a transfer based on the reliability
theory of hierarchically branched systems is based on the
development of:

— a branched generating function for the system of

a conceptual model for assessing the readiness level

of technology for transfer;

— arecurrence expression for calculating the probability

distribution of the number of output working elements

of a system of a conceptual model for assessing the
readiness level of technology for transfer;

— a mathematical expectation of the number of out-

put working elements of the system of a conceptual

model for assessing the readiness level of technology
for transfer.

For practical approbation of the proposed toolkit, in-
novative technology of individual passive dosimetry of
ionizing radiation, developed by scientists of the National
University «Lviv Polytechnic», is used. This technology is
considered by the stages of its readiness, according to the
proposed model (Fig. 1). Applying the initial data on this
technology and using the expressions (7), (9) and (10),
with the help of a computer, appropriate calculations of the
level of technology readiness for the transfer are carried
out. According to the results of calculations, the indicator
of mathematical expectation of technology readiness for
the transfer is 69.23 %. The adequacy of the obtained
index is also confirmed by the results obtained with the
use of the method of constructing polygons.

The obtained indicator indicates the average readiness
level of technology for the transfer. The most «processed»
sides of the technology, according to the proposed model,
are «consumer value» and <«competitiveness». The weak
side is «technological readiness», because at present this
technology is at one of the R&D stages.

The subject of further scientific and practical work
is the development of a matrix for selecting options for
business forms of technology transfer (depending on the
obtained values of indicators according to the proposed
methodological tools).

7. SWOT analysis of research results

Strengths. Strengths of methodological approaches to
assessing the readiness of technology for transfer include:

— increased level of accuracy of the obtained estimates;
— ability to establish the nature of the interaction of
the elements of the system among themselves on the
basis of recurrent expressions, on the basis of which
to draw conclusions about the level of technology de-
velopment and the specifics of both its evaluation and
transfer.

Weaknesses. Methods need to be built into a somewhat
outdated traditional model of assessing the readiness of
technology for transfer.

Opportunities. Development of these methodological ap-
proaches in the development of time and other parameters
for assessing the readiness level of technologies within
the proposed system.

Threats. The subjectivity of assessments in terms of
the use of expert methods is possible.

1. Based on the analysis of the heritage of scientists in
the field of economic assessment of technology readiness
for transfer, it can be concluded that existing methods
and models are mainly based on the sectoral or local

;22
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nature of the transfer. There is a methodological support
for the authorship of Ukrainian researchers aimed at as-
sessing the technology transfer to a particular industry
or even an enterprise. At present, there is no necessary
and sufficient number of methodological approaches to as-
sessing the readiness level of technology for transfer from
universities to the business environment. Foreign works
on this problem are of scientific and practical value and
are of interest, since for application in Ukrainian condi-
tions they need careful adaptation.

2. A model for assessing the readiness level of technolo-
gies for transfer is proposed. The model contains five blocks
of technology assessment (consumer value, competitiveness,
technological readiness, cost, risk), each of which consists
of nine stages of assessing the readiness of technology for
transfer. The proposed model should provide an understand-
ing of the subject of technology transfer as the relationship
between its participants in the creation and transfer of
value added in the form of technology, taking into account
the impact of world technological development.

The model is a new concept for assessing the readi-
ness level of technologies for transfer and provides a new
approach to the rationale for its methodological tools.

3. A methodological toolkit for assessing the readiness
level of technology for transfer based on the reliability
theory of hierarchically branched systems is developed.
The toolkit is based on the application of:

— branched generating function;
— arecursive expression for calculating the probability
distribution of the number of output working elements
of the system (allows to establish the nature of the
interaction of the elements among themselves, on the
basis of which to draw conclusions about the level of
technology development and the features of both its
evaluation and transfer);

— the mathematical expectation of the number of out-

put working elements for the system for assessing the

readiness level of technology for the transfer.

The application of the reliability theory of hierarchically
branched systems within the framework of the conceptual
model of assessing the readiness level of technology for
transfer allows:

— to increase the level of accuracy of the integrated

indicator of technology readiness for the transfer;

— to develop a number of other parameters for as-

sessing technology within the proposed system.
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OB0CHOBAHHE METOAMYECKHKX NMOAXOA0B K OLEHKE
TFOTOBHOCTH TEXHOMOTH K TPAHCDEPY

VccneoBanbl METO/IBI I MOJIETN HKOHOMHYECKOI OIEHKN TPAHC-
depa texnosoruii. IIpemosxkena Moziesb OIIeHKH YPOBHS TOTOBHOCTH

Stashchuk 0.

TeXHOJIOTUil K TpaHcdepy, COCTOANas U3 ISATH OLEHOUHBIX OJI0-
KOB (IOTPEOUTENbCKAS IEHHOCTh; KOHKYPEHTOCIOCOOHOCTD; TEXHO-
JIOTHYECKasi TOTOBHOCTb; 3aTPATHOCTh; PUCKOBAHHOCTH). Pazpaboran
METO/INYECKUIT NHCTPYMEHTAPUil JiIsE OIEHKH YPOBHSI TOTOBHOCTH
TEXHOJIOTUI K TpaHcdepy Ha OCHOBE TEOPHH HAJEKHOCTU Hepap-
XMYECKH Pa3BETBJIECHHBIX CHCTEM.

Kmoueeste cnoBa: MeTO/IbI U MOJIEJIN 9KOHOMHYECKOI OIEHKH,
TpaHcdep TeXHOJIOTNi, TeOpusi HAJAEKHOCTH HepapXuyecKu pas-
BETBJICHHBIX CHCTEM.
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RESEARCH OF THE SOURCES

OF MACROECONOMIC THREATS OF
FINANCIAL SECURITY OF JOINT STOCK

COMPANIES

IIposedero ananiz nioxodis 0o suokpemienis 3azpos Pinancosoi besnexu cyd exmie 20cno0apiOanis.
Jlosedeno eunuxnenis 308 HIUHIX Ma GHYMPIUHIX 342P03 (Dinancosoi 6esnexu aKuionepHux mosapucmes
y opmi decmabinisauiinozo eniusy abo y Gopmi demepminanm Qinancosoi 6esnexu KopnopamueHux
cmpyxmyp. Cucmemamu3o8ano MaKpoexoHoMiuHi 3azpo3u Qinancosoi 6e3nexu aKxuionepHux mosapucme
610n06i0H0 0o 3axonodascmea Yxpainu. Buseieno ocrnosi dxcepena 308HiuHIX 3az2p03 KOPROPATUCHUX

cmpyxmyp 3a chepamu ix 6niusy.

Kmuogi cnosa: vaxpoexonomiuni 3azposu, Qinancosa besnexa, aKkuionepii mosapucmeda, inancosa
noximuxa, (pinancosa cucmema, 0xepea BUHUKHEHHS 3azpo3.

1. Introduction

Reproductive processes in the Ukrainian economy are
characterized by the destabilizing influence of a certain
set of threats and dangers. What is stronger is the power
of their influence on the efficiency of the functioning of
both individual joint-stock companies and the country’s
economy as a whole. The strength of the influence of such
phenomena determines the level of financial security of
corporate structures, and is accompanied by a decrease
in the resistance of economic agents to macroeconomic
factors. The aim of a comprehensive study of the specifics
of ensuring financial security of joint-stock companies is
identification of their macroeconomic threats. The lack
of a unified approach to the allocation of macroeconomic
threats to the financial security of joint stock companies
among the world’s scientific needs further research on the

problem of ensuring the necessary level of financial security
by corporate structures, and this research is actualized.

2. The ohject of research
and its technological audit

The object of research is the financial security of joint-
stock companies in Ukraine.

In order to achieve the necessary level of financial
security by the joint-stock companies, as well as minimize
the factors of destructive influence on the effectiveness of
their financial activities, separate studies have been carried
out on this issue. In the Ukrainian legislation, namely [1-3]:

— in the National Security Strategy of Ukraine;

— in the Law of Ukraine «On the Fundamentals of

National Security of Ukraine»;

— in the Concept of Financial Security of Ukraine.
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