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Editor-in-Chief’s Note

Science in Wartime
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The next issue of the Theory and Practice of Forensic Science
and Criminalistics collection of scientific papers Ne 26 was
prepared by Editorial Board in the difficult conditions of
Russian aggression against Ukraine. This r is special issue!
Even when scientists and forensic experts, like all Ukrainians,
found themselves in difficult conditions of martial law and
the city of Kharkiv, where we are located, suffers from aerial
bombardment, artillery shelling and missile strikes from the
first day of the war to this day, the Editorial Board accepted
and processed author’s papers as from Ukraine as from foreign
countries. We consider such activity of our partners a powerful
message of support and confirmation that developmental
sciences are not able to prevent any cataclysms and wars!

We are grateful to the whole world for their assistance in the
field of forensic science activity to the institutions of Ukraine
and for effective actions to condemn military aggression against
the Ukrainian people. Thus, the largest and most influential
organization of forensic expert institutions in Europe ENFSI
excluded Russian institutions from its composition. This factisa
very significant and frank statement of the attitude of a civilized
society to the imperial ambitions of Russian uncleanness that
dreams of depriving Ukraine and its entire people of Freedom
and Independence. No less significant and important for us
is the desire of each of the authors of this issue, despite the

This article is translation of the original Ukrainian content, which source is available at the link:
https://khrife-journal.org/index.php/journal (translation by Andriy Bublikov). The author acknowledges
translation as corresponding to the original.

© 2022 The Author(s). Published by National Scientific Center «<Hon. Prof. M. S. Bokarius Forensic Science
Institute» and Yaroslav Mudryi National Law University.

This is an open-access article distributed under the terms of the Creative Commons Attribution License
(CC_BY_4.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original author and source are credited.
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difficult circumstances, to solve issues of
forensic science and criminalistics.

Since February 24, the entire Ukrainian
nation (in particular, employees of the
co-founding institutions of the collection
of scientific papers: Theory and Practice
of Forensic Science and Criminalistics,
namely: National Scientific Center «Hon.
Prof. M. S. Bokarius Forensic Science
Institute» and Yaroslav Mudryi National
Law University) feels all the negative
consequences of Russian aggression
every day. Currently, almost 4,000 houses
have been damaged in the city of Kharkiv,
where the collection editorial board has
been and will continue to be located,
most of which are high-rise buildings,
industrial and administrative buildings,
and other infrastructure. The civilian
population is dying every day children,
women, elderly people, because the
shelling has been going on continuously
since the first day of the war. From the
very beginning, the Kharkiv military
calendar has been dominated by hot days
with dozens of explosions. But when the
shelling sometimes subsides a bit, Kharkiv
residents calm down a bit and hope for
the end of the active phase of hostilities.
However, over time, the shelling resumed,
becoming more frequent, sometimes not
giving residents peace of mind for several
nights in a row. Our glorious city lives and
works in such hell...

However, the hero city of Kharkiy,
like other cities and towns, settlements
and hamlets located in the zone of active
hostilities, adequately holds the defense!

National Scientific Center «Hon. Prof.
M. S. Bokarius Forensic Science Institute»
has branches in the cities of Mariupol,
Kramatorsk and Sievierodonetsk that
enemy almost razed to the ground. It also
went to the Sumy region, where another
branch of our institution is located. Some

of our employees have lost their homes
as a result of the bombings, and some
still live in areas of the city where the
enemy is insidiously inflicting artillery
and missile strikes. In such difficult
circumstances, the first thing, of course,
is to save people. It was to save them and
their families that the Center leadership
directed organizational measures for
evacuation at the beginning of the war.
For the moment, many of our employees
have been evacuated to safer places,
some abroad. However, many people
work: as at the main office in Kharkiv as
remotely (mostly researchers), conduct
forensic examinations, participate in site
inspections, continue researches and
prepare theoretical and research papers
for publication in scientific editions.

Due to the difficult conditions of the
war, along with the need to save lives, there
was a need to provide unique equipment
and rarities, which are known to the
library and museum funds of the Center.
So the most valuable equipment was
moved to other regions of the country and
the third monument of Mykola Bokarius
who is forensic scientist in Europe
-was protected with sandbags. Our staff
also delivers humanitarian aid to those
who need it, defends our Freedom and
Independence in the Armed Forces and
in territorial defense bodies, participates
in charitable events in other words, makes
every possible and impossible effort to
win.

Due to the challenges of wartime,
there was a need to investigate war crimes
committed by the aggressor country,
so the issue of the appropriate level of
forensic science support to justice in
wartime became acute that is directly
related to improving efficiency of both the
scene inspection and subsequent forensic
examinations. related to the identification
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of the bodies of the dead (forensic DNA
analysis) with research on objects seized in
demined areas, areas affected by shelling
and bombing, solving problematic issues
regarding the calculation of material
damage and damages caused to legal
entities and individuals as a result large-
scale damage and destruction of movable
and immovable property, non-property
damage, as well as expert studies on the
consequences of the use of chemical
weapons by invaders, specified in the
Convention on the Prohibition of the
Development, Production, Stockpiling and
Use of Chemical Weapons and on their
Destruction, etc.

New challenges and challenges have
necessitated the application of the latest
methods and approaches in the effective
fight against war crimes, in particular,
the need for rapid development of
a productive system of forensic science
support to justice at the stages of pre-trial
investigation and further trial. Achieving
this goal primarily involves the appropriate
material and technical component and
safe working conditions of forensic expert
during inspection of the scene and while
forensic and scientific research.

After all, realities of war require
forensic experts and scholars to be even
more efficient, even more cohesive in
solving forensic tasks and providing
forensic science support to justice
Professional periodical Collection of
Scientific Papers: Theory and Practice of
Forensic Science and Criminalistics is one
of the cornerstones of such efficiency and
cohesion.

The collection editorial board
carefully processed all the articles
submitted for publication, making every
effort to publish a quality product, strictly
adhering to international principles
and standards. Traditionally, our

7

collection is indexed by Google Scholar,
international reference databases ERIH
PLUS, Academic Search Engine «RefSeek»,
Academic Scientific Journals Indexing,
Central and Eastern European Online
Library (CEEOL), African Quality Centre for
Journals, AgEcon, WorldCat, CORE, Index
Copernicus International Journal list, Polska
Bibliografia Naukova, ResearchBib, Bielefeld
Academic Search Engine (BASE), CiteFactor
(which provides indexing of leading
international journals and works and
provides authors with information on the
international impact factor of journals,
scientific materials and current scientific
events), on the site of the registrar of
digital identifiers DOI. Full-text online
versions of the publication are posted on
the Internet on the platforms of Vernadsky
National Library of Ukraine (VNLU),
libraries of forensic institutions of the
Ministry of Justice of Ukraine, higher
education institutions of the Ministry of
Internal Affairs of Ukraine and others. It
is worth recalling that collection research
papers: Theory and Practice of Forensic
Science and Criminalistics is published in
bilingual issues in Ukrainian and English
(distributed among foreign scholars and
forensic science institutions, namely:
Center partners).

The traditional is also the thematic
orientation of the publication - coverage
of modern theoretical and applied issues
of forensic science, conducting various
types of forensic examinations, applying
specific expertise in legal proceedings,
issues of legal education, training of
forensic experts and higher qualification
research staff.

Thescientificpapercollectionstructure
contains two sections: research papers and
case notes. The research section opens
with the Models of the System of Forensic
Institutions in Ukraine (Advantages and
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Risks), article by Natalia Tkachenko, PhD
in Law, Honored Lawyer of Ukraine, and
Viktoria Alexeychuk, PhD in Law, Docent
drawing attention to the model laid down
in the draft of the new Law of Ukraine:
On Forensic Science Activity. The authors
believe that such a model should be very
balanced not only in terms of advantages
but in terms of the severity of possible
negative consequences and risks that may
threaten the proper functioning of the
forensic industry in general. Important
for the process of reforming the system
of forensic science institutions is strict
compliance with procedural law (giving
the parties the opportunity to collect and
submit evidence to the court, setting and
adhering to procedural deadlines, etc.), as
well as appointing a body to form a unified
state policy in this area. Researchers
consider it expedient to introduce a mixed
model of the system of forensic science
institutions in Ukraine.

Research paper by Gabrielé Juodkaite-
Granskiené, Doctor of Law, Docent, from
Lithuania and Mikhail Frolov PhD in Law
violates the current topics of legislation
on forensic expert activities, presenting a
comparative review of draft laws submitted
to the Verkhovna Rada of Ukraine and
registered during the 6th session of the
IX convocation, and analyzing the main
terminological and material and legal
features of the regulation of forensic
expert activity, the status of its participants
and content. Special attention should be
paid to the articles presented by scientists
substantiated proposals for the settlement
of forensic expert legal relations.

The fundamental work by Ivan
Yatsenko, Doctor of Veterinary Medicine,
Professor is devoted to the stages of
forensic research and their application
in the forensic veterinary examination
of animal corpses. The stage of such an

forensic research reflects not only the
procedure for the expert’s cognition
of properties of forensic veterinary
examination objects, but also makes
it possible to trace the process of
examination and evaluate results obtained
while research on expert’s conclusion.
Each stage of forensic research of animal
corpses performs certain functions and
ensures solution of intermediate tasks.

The authors of the following article:
Research on short manuscripts made by
the elderly and old age people, Diana
Gaydamakina, Leading Forensic Expert
of NSC «Hon. Prof. M. S. Bokarius FSI»
and Rasa Tamoshiunaite her colleague
from Lithuania, consider theoretical
prerequisites for handwriting research
on short handwritten records made by
elderly and old age people; summarize
a significant amount of experimental
array and expert practice on the features
of research on these handwriting objects;
group detected handwriting signs
characteristic of the elderly and senile;
the algorithm of sequential actions of the
expert to solve this issue is revealed in
detail.

The Case Notes section is opened with
research paper by Serhii Naumenko, PhD
in Law, Volodimir Bragnik, Department
Head of Sumy Branch of the Center
and Ion Sandu forensic expert from the
Republic of Moldova who raise in their
article the issues of research by forensic
expert of wheeled vehicles with LPG
equipment. The authors cite the sequence
of actions of the expert in the case of
a technical inspection of the wheeled
vehicle under research, note the need to
take into account availability of gas LPG
equipment while determining the market
value of the vehicle, as well as the cost of
repair and material damage caused to the
car owner.
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The post by Yuri Pozdnyakov and Igor
Bratishko concerns the methodological
principles of conducting forensic
economic examinations of reports on
economic measurements performed by
methods of independent evaluation of the
value of assets. The authors investigated
the problematic issues of substantiation
of the methodology for quantifying the
degree of uncertainty of the evaluation
results on the basis of a probabilistic
and metrological approach based on the
use of an interval form of assessment
result presentation and compared the
requirements of national and international
standards for such an assessment.

Inthe Authenticate Images Based on their
Semantic Segmentation in Deep Learning
Neural Networks with their pre-processing
with Use of Filtering Methods research paper
by Sergiy Chornyy, PhD in Technology,
Docent, Olha Brendel, Department
Head and Davit Gratiashvili Chief
Forensic Expert from Georgia analyzed
effectiveness of neural network classifier
structures (in particular, convolutive
deep learning neural networks) to assess
authenticity of images using methods of

digital analysis of images, digital painting
and artificial intelligence.

The following article Principles of
Forensic Economics as a theoretical basis for
its conducting by Volodymyr Ivankov, PhD
in Economics proposes ways to improve
forensic economic examination: namely,
supplementing it with new stages of
conducting (organizational, functional
and effective) that will allow to form
atheoretical platform for further regulatory
regulation of examination procedures for
the objects of such forensic examination,
namely: accounting and reporting.

The editorial board expresses its
sincere gratitude to all the authors who
provided content for publication, as well
as to the professionals who took part
in its edition and invites scholars and
practitioners to prepare articles for future
issues.

Fruitful interaction of the editorial
board and authors is the key to further
work on new issues of the Theory and
Practice of Forensic Science and Criminalistics
collection of scientific papers  and
a guarantee of continuous scientific
development even in war conditions.

Kliuiev, O. (2021). Science in Wartime. Theory and Practice of Forensic Science and Criminalistics.
Issue 1 (26). P. 5—9. DOI: 10.32353/khrife.1.2022.01.
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Avialable online: 31 Mar 2022

The main models of the system of forensic science institutions
are considered, for which there are proposals in the draft of Law On
Forensic Science Activity.

This research purpose is to determine the main models of the
system of forensic science institutions in Ukraine, as well as analysis
of international experience of forensic science support to justice as
for implementation of relevant modern world standards in Ukrainian
legislation and their application in practice.

The main system models of forensic science institutions are singled
out, in particular classical (traditional), neoclassical (updated
traditional), radical, mixed (partially radical) and competitive.
Integration of Ukrainian system of forensic science support to justice
into international community and the entry of domestic forensic
science institutions into international organizations uniting foreign
forensic science institutions in order to improve procedures for
participation of forensic experts in legal proceedings.

Keywords: models of the system of forensic science institutions;
forensicscienceactivity; governance; reforming; classical (traditional)
model; neoclassical (updated traditional) model; radical model;
mixed (partially radical) and competitive models.

This article is translation of the original Ukrainian content, which source is available at the link:
https://khrife-journal.org/index.php/journal (translation by Andriy Bublikov). The author acknowledges
translation as corresponding to the original.

© 2022 The Author(s). Published by National Scientific Center «Hon. Prof. M. S. Bokarius Forensic Science
Institute» and Yaroslav Mudryi National Law University.

This is an open-access article distributed under the terms of the Creative Commons Attribution License
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Research Problem Formulation

For a long time, the forensic science
reform in Ukraine remained virtually
out of the attention of the legislature.
Some amendments to the current Law of
Ukraine: On Judicial Examination did not
always improve position of forensic experts
and satisfy the requests of forensic clients,
more often they were discriminatory (in
particular, inability to conduct forensic,
forensic and forensic psychiatric forensic
examinations) criminal proceedings by
forensic experts who are not employees
of state forensic science institutions) did
not fully correspond to the current state of
development of forensic science (currently,
the Law does not define the status of
forensic science institutions (hereinafter
referred to as FSI) of non-state forms of
ownership, where private forensic experts
work that leads to legal conflicts in the case
of involving such institutions in providing
forensic examinations).

Article purpose

Identification of main models of the
system of forensic science institutions in
Ukraine, as well as analysis of international
experience of forensic science support to
justice .

Analysis of Essential Researches
and Publications

The scientific basis of the research
composed research papers devoted to this
issue solving in the field of forensic science
including D. Shelton !, R. T. Bowen 2
H. Wallace, M. A. Pollack, A. R. Young ?
E. Kh. Yukselohlu in collaboration with 4,
I. V. Pyrih °, M. G. Shcherbakovskyi ¢,
L. M. Romanenko ’and others.

Some aspects of solving the problems of
reformingthebasiclegislation of Ukraineon
expert support of justice are reflected in the
works of domestic scholars (in particular,
0. M. Kliuiev 8, E. B. Simakova-Yefremian °,

Shelton D. Forensic Science in Court : Challenges in the Twenty First Century. Rowman & Little-
field. Lanham, MD, United States. 196 p.

Bowen R. T. Ethics and the Practice of Forensic Science. 2nd Edition. CRC Press, 2021. 272 p.
Wallace H., Pollack M. A., Young A. R. Policy-Making in the European Union. 7 ed. Oxford, 2014.
597 p. DOI: 10.1093/hepl/9780199689675.001.0001 (date accessed: 17.03.2022).

IOkcenoray . X., Vonap ®. Y., Patiumoriy, Kaparac O., Amukuority ®. Cyne6Ho-9KIepTHOe
obpasoBanue B Typruu: Ha IpUMepe UHCTUTYTA CyAeOHON MeJUIIUHBL. AKMYAAbH] NUMAHHA
cy0080i ekcnepmu3au ma kpumiHasicmuky : 30. MaT-1iB Mi>KHAp. HAyK.-IIPAKT. KOH(., IPUCBIY.
100 piv4io BiZ JHS HAPOXK. A-pa IOPUJ. HayK, Ipod., 3aci. Aigdya HAyKU i TexHiKu YKpaiHu M.
B. CanTeBchkoro (XapkiB, 07-08.11.2017). Xapxkis, 2017. C. 52—54.

[Tupir I. B. TeopeTuko-npuKIafHi IpobIeMy eKCIIEPTHOrO 3a6e31edeHHs JOCYA0BOr0 PO3CIIi-
ZyBaHHS : MOHOTpadid. [IHIinponeTpoBChK, 2015. 432 c.

lep6akoBcokuit M. I. [IpoBeZieHHsT Ta BUKOPUCTAHHS CYJOBUX €KCIEPTU3 Y KPUMIHATBHOMY
npoBaxeHH] : MoHOrpadis. Xapkis, 2015. 560 c.

Pomanenko JI. M. Po3BUTOK opraHisariii cyZ0Bo-eKCIIepTHOI AisIbHOCTI B VKpaiHi 3 ypaxyBaH-
HSIM ZIOCBiZly IesIKuX 3apyOiKHUX KpalH. IIpaso ma ynpaeainns. 2012. Ne 1. C. 444-452.

KitoeB O. M. VocKoHaIeHHsI eKCIIEPTHOro 3a0e3ledeHHs IPABOCYA/l: TeOPETUYHI, IIPaBOBi
Ta opraHisaniiiHi acuextu. Teopis i npakmuka cy0ogoi ekcnepmusu ma kpuminaaicmuxu. 2019.
Bum. 19. C. 102-117. DOI: 10.32353/khrife.1.2019.08 (date accessed: 17.03.2022).
CimaxoBa-EdpemsH E. B. IIpo HeoOXiHICTD yAOCKOHAIEHHS 3aKOHO/[aBCTBA 11010 341 ICHEeHHS
CyZI0BO-€KCIIEPTHOI AisinbHOCTI B YKpaiHi. Ibid. C. 118-129. DOI: 10.32353/khrife.1.2019.09 (date
accessed: 17.03.2022).
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V. Yu. Shepitko °, V. M. Shevchuk
H. K. Avdieieva %, P. I. Repeshko “ et al.).

At the same time, the analysis of these
and other research papers demonstrates
the need to consider models of the
system of forensic institutions in order to
determine and select the optimal model,
laid down in the draft Law on forensic
science activity.

Main Content Presentation

Since Ukrainian independence, the
issue of reforming the mechanisms of
state management of forensic expertise
(hereinafter referred to as FEA) has
received considerable attention which
led to adoption of certain regulations of
programmatic and conceptual nature
that recognized the need for forensic
science as an important and independent
institution. bodies conducting inquiries
and pre-trial investigations. However,
no real action has been taken so far to
remove expert services from the bodies of
the Ministry of Internal Affairs of Ukraine,
Ministry of Defense of Ukraine, Security
Service of Ukraine and the State Border
Guard Service of Ukraine. These expert
services in their activities are forced to be
guided by the corporate interests of their
ministries and departments, including
law enforcement, crime control, crime

investigation and more. Under such
conditions, the basic principles of FEA
are violated: legality, independence,
objectivity and completeness of the study
that leads to a violation of the rights and
legitimate interests of citizens in legal
proceedings.

The tasks facing forensic experts in
the context of reform require finding
and identifying ways to improve the
efficiency of state regulation of forensic
science activities (FEA), optimization of
organizational and regulatory framework,
improving mechanisms for state regulation
of this activity in Ukraine.

Multidimensionality and scale of
this issue determined the need for its
comprehensive taking into account
multidimensional nature of scientific
search.

The modern system of legislative
regulation of relations related to forensic
examinations is quite complicated.
A significant number of legal norms are
set out in a large number of acts that
aprioricannotbutgive rise to duplication,
contradictions and collisions. The
regulatory framework of forensic science
activity should be improved not only
by updating the forms and methods
of conducting examinations but in the
direction of maximum consolidation
of regulations (it is clear that it is not

10 [lemitsko B. 10. [IpoGreMu HOPMATHUBHO-IIPABOBOIO PErYIIOBAHHS CYZ0BO-€KCIEPTHOI AisIb-
HocTi B VkpaiHi. [Ipobremu pepopmysanns 6a308020 3axonodagcmea Ykpainu 3 numans excrepm-
HO020 3abe3nedenHs npagocydos : MaT-nu Kpyriaoro crouy (Xapkis, 06—07.02.2020). Xapkis, 2020.

C. 25—-27.

11 [leBuyk B. M. MeTozosoriuti npo6ieMu BJOCKOHAIEHHSI 3aKOHOABYOTO 3a0€e3I1e9eHHS CyA0-

BO-€KCIIepTHOI AisbHOCTI. Ibid. C. 34—41.

12 Apeenal. IIpobieMu rapMoHi3allii 3aKOHOZABCTBA YKPAiHU y rajysi CyZ0BOi eKCIIepTU3H i3 3a-
KOHOZaBCTBOM KpaiH €Bpornelicbkoro Coosy. IIpagosa dokmpuna — 0cHo8a popmysans npasogoi
cucmemu depscasu : MaT-Iu MDKHAp. HayK.-IIPakT. KoH., mpucsad. 20-pivuio HAIIpH Vkpainu
Ta 0OrOBOPEHHIO II'ITUTOM. MOHOIp. «IIpaBoBa oKTprHA YKpaiHn» (Xapkis, 20-21.11.2013).

Xapkis, 2013. C. 634—637.

13 Pemnermko II. I. Illozo CyTHOCTI CYZ0BO-€KCIIEPTHOI AisIBHOCTI SIK 00'€KTa e PyKaBHOTO PEryJIo-
BaHHs. Kpumunaaucmuxka u cy0ebras skcnepmu3a. 2013. Beim. 58 (1). C. 45—52. URL: http://nbuv.
gov.ua/UJRN/krise_2013_58%281%29__8 (date accessed: 17.03.2022).
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to the detriment of those norms that
regulate the specifics of certain types of
examinations).

State specialized forensic science
institutions of the Ministry of Justice of
Ukraine make a leading contribution to
conducting forensic examinations, have
an extensive system of bodies and highly
qualified specialists of various profiles,
capable of promptly solving various issues
related to the effective implementation
of FEA. At the heart of their activities is
the territorial principle of service, which
ensures timely and optimal conduct of
expert research and a multi-stage system of
training forensic experts.

Practical issues of public
administration of FEA, as rightly noted
by S. M. Novikov require their solution
by identifying and eliminating various
contradictions, inconsistencies, gaps in
the organization of expert institutions and
in their management, especially since
management is one of the system-forming
factors of the forensic system!.

Researching fundamental and applied
works in the field Public Administration
P. I. Nadolishnyi believes that the
methodology of public administration
can be defined as a set of worldviews
and specific knowledge about scientific
methods of cognition and change of reality
that is philosophical and theoretical basis
of research and practice management,
purposeful influence of the state on
the processes of social development .
Development of our state in the direction of
democratization of all social relations (in
particular, in the field of law enforcement
practice and justice) necessitates the

improvement of mechanisms of state
regulation of the development of
FEA, which require radical changes.
According to V. V. Lukianenko, FEA
management system can be represented
as a set of the following interconnected
components: the management
mechanism (basic principles, functions,
goals and methods); control systems in
statics (structure of governing bodies,
personnel, equipment and technology);
management systems in dynamics
(management procedure development,
adoption and implementation  of
management decisions); mechanism
of self-improvement (as a continuation
of functioning and a special stage of
dynamics).

According to V. V. Lukianenko, FEA
formation of an effective system of public
administration in the field can be carried
out in the following areas:

1) formation of a new legal framework,
which at a higher level will regulate
the issues of FEA and its public

administration;

2) formation of institutes, organizational
structures and tools for public
administration  that meet the

requirements of the present time;

3) staffing of both the state institutions
themselves of forensic examinations
and the system elements managing
them,;

4) strengthening and formation of new
financial and economic foundations for
functioning of state forensic science
institutions;

5) scientific and information support of
public administration systems in this

14 Hosuxkos C. H. OpraHu3saIjioHHO-IIPaBOBble OCHOBBI 9KCIIePTHO-KPUMUHAIUCTUIECKOH Jed-
TeJIbHOCTHU B OPraHAaX BHYTPEHHUX JieJl : ANC. ... KaHJ. IOpHU/,. HayK. Pa3ansp, 2005. C. 6.

15 Hagouimuui I1. I. ®yHAaMeHTaNbH] 1 IpUKIaAHI JOCHIPKeHHS B rajaysi Hayku «/ep:kaBHe
VIIPaBIiHHA». B3a€MO3B’I30K i poJIb B YIOCKOHAJIEHHI IIPAKTUKU JEPXKaBHOTO YIIPaBIiHHA.
Kpumcokuil opuduunuii gicnuk. Cimbeponons, 2010. Bum. 2 (9), 4. II. C. 91.
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area, formation of mechanisms for

monitoring its functioning .

This approach to defining the
management system of FEA in Ukraine
seems reasonable, because it takes
into account the target, functional,
organizational and other components of
the mechanism of its state regulation in
our country. Therefore, FEA as an object
of state regulation is the activity of the
state, legal entities and individuals to
ensure justice by independent, objective,
competent and qualified expertise carried
out by professional (certified) forensic
experts on the basis of the Law of Ukraine:
On Judicial Examination and others within
their competence, in the manner and
on the grounds specified by the relevant
provisions of current legislation of
Ukraine V.

According to the latest trends in the
development of FEA in Ukraine, every year
the role of forensic experts is constantly
growing not only in solving, investigating
and preventing crimes, ensuring evidence
in the course of criminal proceedings and
proceedings in administrative offenses,
the involvement of experts in civil and
commercial proceedings * is becoming
increasingly important and widespread.

However, despite the introduction of
a large number of adjustments (primarily
those related to the legislative principles
of the implementation of FEA and
current procedural codes), we can state
that the current state of regulatory and

legal support for FEA in Ukraine is far
from perfect, and the process of reforms
initiated by the state in the relevant field
is not completed. Most of the issues that
theorists in the field of law drew attention
to remained unresolved, and the draft
Law on Forensic Expert Activity in
Ukraine, prepared in 2017 (that, although
not in full, but resolves some legislative
conflicts), postponed indefinitely. This
condition makes scientists to conduct
new research on the legislative support of
in Ukraine ¥.

It should be noted that the legislation
regulating the organization and conduct
of forensic examination in Ukraine is
a significant array of legal norms contained
in numerous normative legal acts of
different legal forces. The current state
of this system can be divided into several
levels of normative legal acts:

1) general nature (devoted to the issues
of determining the legal status
of a forensic expert and forensic
examination in Ukraine which apply to
all species of forensic examinations);

2) procedural (or sectoral) nature
(regulate procedural and procedural
issues of appointment and conducting
forensic examinations in certain areas
of justice);

3) departmental nature (determine the
legal status of forensic experts and
the peculiarities of their activities in
state expert institutions of various
departmental affiliations);

16 JlyxkpssHeHKO B. B. TeopeTudyeckue OCHOBBI yIIPABIEHUs CyAeOHO-IKCIIEPTHOU /esTeNbHO-
cTbio. Poav u 3nauenue desmenvnocmu P. C. BeAKuHa 8 CMaH08AeHUL COBPEMEHHOTL KpUMUHANALL-
Ccmuku : MaT-JIbBl MeXJyHap. Hay4. KoHO. (k 80-nmeTuio co gug poxzi. P. C. Benkuna). Mocksa,

2002. C. 279.

17 Penemko II. I. Op. cit. C. 50—51. URL: http://nbuv.gov.ua/UJRN/krise_2013_58%281%29__8 (date

accessed: 17.03.2022).

18 Tapamyk B. M. IIpoGiemMy 3aKOHOJZABYOTO 3abe€3IIE€YEeHHS CYZOBO-€KCIIEPTHOI [JisTBHOCTI
B VkpaiHi. Akmyanvui numanus cydoeoi ekcnepmu3u i kpuminasicmuky : 36. MaT-71iB MDKHapoZ,.
HayK.-IIpaKT. KOH®., IprcBaYeHol 150-piuyio 3 AHI HapomkeHH 3acu. mpod. M. C. Bokapiyca

(XapkiB, 18—19.04.2019). Xapkis, 2019. C. 41.
19 Ibid.
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4) acts devoted to the conduct of various
(special) types of forensic exami-
nations .

Currently, in Ukraine, no state body is
responsible for the formation of a single
state policy in the field of FEA that leads
to an imbalance of the entire forensic
expert system due to the inconsistency
of departmental regulatory and legal
regulation.

According to Sehai, the issues of its
optimization of the organization and
infrastructure management, ensuring
the practical implementation of legal and
methodological foundations, are important
in solving the issues of reforming FEA.
These issues, according to the researcher,
include:

« optimization of organizational
forms of management of state
forensic  science institutions
(hereinafter referred to as FSI)
and non-state forensic science
structures;

« unification of the scientific-
methodological and information
base of the FSIs, management and
coordination of research in the
field of forensic science;

« improving methodology and
procedures for the certification of
professional forensic experts;

« organization of basic training
of specialists in the field of FEA
of humanitarian and natural-
technical profiles;

« improving the methodological
and preventive work of the FI
optimizing the wuse of judicial
expertise by investigators and
courts .

Currently,
forensic science

of reforming
received well-

urgency
has

20 Ibid. C. 30.

deserved recognition: Verkhovna Rada
of Ukraine is considering four draft laws
that regulate forensic science activity in
Ukraine (Ne 6284, 6284-1, 6284-2, 6284-
3). One of the main issues where these
projects have different approaches is the
model of forensic science institutions in
Ukraine which is the most reasonable,
appropriate and effective. The results
of numerous discussions, debates,
questionnaires  and  generalizations
between the professional forensic expert
community, representatives of pre-trial
investigation bodies, courts, advocacy,
scientists indicate the ambiguity of their
attitude to different models according
to which the expert field should operate.
survey generalization among the
professional community conducted by
the Directorate of Legal Policy in the Field
of Judiciary, Judiciary and Related Legal
Institutions of the Ministry of Justice
of Ukraine (Monitoring Report, 2020)
demonstrates that majority of respondents
(51 %) are in favor of reforming the
judicial system), 49 % want to leave the
current system of organizational and
managerial support, 36 % of respondents
say that it is necessary to create a single
central executive body to coordinate and
control all subjects of forensic expertise,
financing their activities in the manner
prescribed by law, and 13 % - to introduce
a single expert qualification commission.

The analysis of world practice in
this matter also indicates the absence
of a unified trend in the construction of
a system of forensic institutions. In some
countries it is the only expert service (for
example, in Estonia, Sweden, Norway,
Belgium, Portugal, Ireland, Northern
Ireland and others - under the Ministry
of Justice; in Finland, Slovenia, Slovakia,

21 Ceraii M. fI. Cyze6Hast 9KCIIEPTOIOTUsL: 0OBEKT, IIPEAMET, IPUPOZA U CUCTeMa Hayku. Teopist
ma npakmuxa cy0ogoi ekcnepmusu i Kpuminaaicmuxu. 2003. Bum. 3. C. 25—32.
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Hungary, Serbia, Croatia and others -
under the Ministry of Internal Affairs; in
Belarus it is subordinated to the President
of the country), in other countries,
a system of forensic science institutions
with different departmental subordination
(for example, in Spain, Poland, Latvia,
Lithuania, Moldova, Germany, Romania,
Italy, France, etc.).

L. M. Romanenko, researching
somewhat related to our issues, it is
appropriate to note that when considering
the feasibility of the organization of FEA
in Ukraine should take into account the
positive experience of foreign countries
and not ignore the achievements of the
domestic model of such activities (including
material, methodological , professional
opportunities of departmental specialized
expert institutions). In an effort to ensure
maximum impartiality and independence
of forensic examinations, the position
of scholars who support the fact that
the departmental affiliation of forensic
experts is not crucial in their appointment
to conduct forensic examinations in
administrative proceedings in particular
and in administrative proceedings
in general deserves support. This is
determined by the fact that the agencies
must ensure true independence for forensic
experts and not influence the conduct
of examinations. For this purpose it is
necessary to improve the legal regulation
of this organizational FEA form and to
develop alternative independent forensic
expertise, providing equal opportunities in
the use of both these forms .

Thus, the international experience
of expert support of justice is subject to
scientific analysisin order to implement the
relevant advanced norms in the legislation
of Ukraine and apply them in practical
activities. This is necessary to improve
the procedures for the participation of

22 Pomanenko JI. M. Op. cit. C. 450—451.

a forensic expert in the judiciary and the
entry of Ukrainian FSI into international
organizations that unite various foreign
expert institutions in order to integrate
the Ukrainian system of forensic science
support to justice into international
community.

Taking into account the views that
exist today, we have tried to identify the
main models of the system of forensic
institutions, which are proposed in the
draft Law on Forensic Science Activity.

I. Classical (traditional) model
(currently exists in Ukraine, it is
characterized by decentralization in
the construction of a system of expert
institutions, the functioning of a network
of state and municipal expert institutions
and services subordinated by the Law
to the circle of subjects (ministries and
departments), the presence of intra-
departmental legal regulation). Varieties:
with the restriction of private experts in
the right to conduct forensic, forensic
and forensic psychiatric examinations;
with the provision of private experts with
the right to conduct forensic and forensic
examinations (with the exception of certain
groups of objects).

II. Neoclassical (updated traditional)
model (provides, as well as the previous
one, decentralization in the construction
of a system of expert institutions, the
functioning of the current network of state
and municipal expert institutions and
services with the possibility of creating new
expert institutions by an unlimited range
of entities (ministries and departments),
the presence of intra-departmental legal
regulation). Today, initiatives to create its
own departmental expert service have, for
example, the State Bureau of Investigation.

III. Radical model (new for Ukraine,
it provides for centralization through the
creation of a single Central Executive
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Body: State Expert Service, subordinate
to the Cabinet or the Ministry of Justice
of Ukraine, which will ensure the
implementation of state policy in the field
of justice and subordinate all departmental
state and non-state experts institutions
and private forensic experts with whom it
will conclude agreements on the provision
of forensic services and pay for them, as
well as ensure the work of the Central
Expert Qualification Commission to assign
(deprive) qualifications of forensic experts
bring them to disciplinary responsibility,
control over the organization their
activities; ensuring the maintenance of
Registers of certified forensic experts
and methods of forensic examinations;
organization of research in the field of

forensic examination and regulatory
and methodological support of forensic
experts).

IV. Mixed (partially radical) model
(contains a classical or neoclassical model
for the existence of an extensive system
of departmental expert institutions with
elements of centralization - the definition
of the Ministry of Justice of Ukraine as
the only body that forms state policy in
the forensic expert field, as well as the
introduction of unified qualification and
disciplinary bodies (commissions) under
the Ministry of Justice, which will equally

include representatives of various agencies
that are subordinated to the Ministry
of Justice, expert institutions, as well as
representatives of the private sector of
forensic experts).

V. Competitive model (based on
decentralization of extensive system
of departmental forensic institutions
with such a feature that forensic science
institutions subordinate to agencies with
pre-trial investigation functions provide
only the needs of relevant pre-trial
investigation bodiesin conducting forensic
examinations, involving specialists in
investigative actions). Each of the bodies
(agencies) with such functions should
have its own expert service, in contrast,
expert institutions and experts who are
not subordinate to such agencies (namely,
forensic science institutions of the
Ministry of Justice of Ukraine, Ministry of
Healthcare of Ukraine, non-state expert
institutions and private experts), provide
expert services on the appointment of the
court and at the request of other persons
(bodies) in any of proceedings (defense
expert, defense conclusion, alternative
forensic examination, forensic re-
examination)).

Advantages, disadvantages and risks
of each model are formed in the form of
a comparative table (see Table 1).

Table 1
Comparison of models of the system of forensic science institutions

= 2]

= 8 — Z

S 7 < o 3=

z g = % 5

Models @ = kS| < o,

= 8 S = g

o 8 R S
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Advantages:
«  competitiveness of experts from different
departments, that contributes to the quality of + + - + +

forensic examinations;

17


https://doi.org/10.32353/khrise.1.2022.02

Theory and Practice of Forensic Science and Criminalistics. Issue 1 (26)
ISSN 1993-0917 e-ISSN 2708-5171 https://khrife-journal.org/index.php/journal

= [«
= 8 - 2
S b < =] =
7 2] 2 < k]
Models @ = b= < 2,
s 8 5 5 £
&) ] Q
Z &}
+ (except
for
- availability of an alternative in the subject choice of N N _ + pre-trial
forensic examinations for customer; investi-
gation
bodies)
+ determination of the legal status of non-state expert N + + +
institutions;
« elimination of discrimination against other bodies B N ~ _/+ +

in formation of forensic science institutions;

« elimination of the risks of violation of forensic
expert independence by the heads of forensic
science institutions and departments through
the transfer of their functions to assign (deprive)
qualification of a forensic expert, implementation - - + + -
of disciplinary proceedings is uniform for
all experts to qualification and disciplinary
commissions with a single procedure for their work
and a fairly defined composition;

«  delimitation of the body that should form a single
state policy in the field of forensic science and - - + + -
bodies implementing this policy;

+ unified professional requirements while acquiring
forensic expert status;

« uniform qualification and disciplinary bodies for all
forensic experts with a single procedure for their - - + + -
work;

+  procedure unification for conducting
examinations;

+  ensuring equality between state and non-state
forensic experts (in capabilities of professional
training, advanced training, access to examinations = - - + + -
of various types, grounds for bringing to justice,
etc.);

+  unified criteria of remuneration; - - + - -

«  optimization of the number of state forensic
science institutions, staffing number of employees
taking into account the workload by type of forensic
examinations or regions;
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reducing the financial costs of the state regarding
maintenance of forensic science institutions thatdo - - + - -

not have sufficient workload;

ensuring uniformity of the load on experts (in
particular, by introducing an electronic distribution =~ - - + - -
of forensic examinations);

possibility of increasing the amount of salaries
of state forensic experts by optimizing forensic - - + - -
science institutions;

uniformity of material, technical and personnel
support of forensic science institutions;

elimination of corruption intra-departmental

risks (in particular, the bias of forensic medical

examinations in cases of indictment bias, where

health care providers are a party that is possible - - + - -
in the case of conducting forensic examinations at

forensic science institution of the same department

where pre-trial investigation is carried out);

unification of methods of forensic examinations
(both generally recognized by the scientific and - - + - -
expert community and tested in practice);

centralized procedure of organization and control
over the implementation of research works taking
into account the needs of practice (in particular, on
a competitive basis);

convenience of monitoring the activities of subjects
of forensic expert activity according to the unified - - + - -
criteria

Disadvantages and risks:

inconsistency of proposed system of forensic
science institutions with the results of reforming
law enforcement agencies and newly created
central executive bodies (creation of the Bureau of
Economic Security, reform of Security Service of
Ukraine);
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» needs for additional financial costs from the state
- + + - +
budget;
«  risk of usurpation of forensic examination by a ~ + _ _
single monopoly state body;
+ negative impact on the procedure of forensic
examinations during the reform, formation,
reorganization or liquidation of forensic science B _ + _ _
institutions, registration of new legal relations,
formation of the body (institution) apparatus,
inhibition indefinitely;
«  political opposition of agencies that are
. . . . .. - -/+ + -/+ +
subordinated to forensic science institutions;
« lack of qualified forensic expert staff from the full
list of types of forensic examinations necessary for - - — - +
the body
Conclusion Taking into account the above, a mixed

Selection of the model laid down in the
draft Law on Forensic Expert Activity,
should be very balanced not only in terms
of benefits but in severity of negative
consequences and risks that can occur,
jeopardizing proper functioning of the
forensic expert industry in general for
a long time. It is important in reforming
the system of forensic science institutions
to comply with procedural legislation
(possibility of collecting and submitting
evidence by the parties to the court, taking
into account procedural terms, etc.), as
well as determining the body responsible
for formation of a single state policy in this
area.

model of the system of forensic science
institutions can be considered more
expedient for implementation in Ukraine.

MogeJi cucTeMu iHCTUTYLIH
CyZI0BOi eKCIIepTH3U B YKpaiHi
(mepeBaru Ta pu3UKH)

Hamaunia Tkauenko, Bikmopisa Anekcetiuyk

Pozensanymo ocHO8HI MoOeai cucmemu
iHcMumyuiil.  cydoeoi excnepmu3u, w00do
AKUX € NPONO3UYLL 8 NPOEKMI 3AKOHY TPO CY-
0080-ekcnepmuy JisLAbHICTY.

Memotw 0ocaiOsceHHs € 8USHAUEHHS OC-
HOBHUX Modenell cucmemu tHemumyyiii cydo-
801 excnepmu3u 8 Ykpaiui, a maxkox: ananis
MIHHAPOOH020 D0C8i0y ekcnepmHozo 3abesne-
YeHHs npaeocydds y cnpaesi imniemenmauii
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810N08IOHUX CYHACHUX CBIMOBUX HOPM Y 3d-
KoH00aecmeo YKpaiHu 1 3acmocy8aHH ix
Y NpakmuuHiil disAbHOCHI.

BuokpemaeHo ocHo8HI Modeai cucmemu
iHcmumyuyiil cydoeoi ekcnepmusu, 30Kpe-
Ma KaacudHy (mpaduyiiiny), HeokAacUuHy
(oHosneny mpaduuiiiny), paduxanivhy, 3mi-
wawny (4acmkoso padukaaviy) ma 3mazaib-
Hy. OO/PYHIMOBAHO THMeZPAYi0 YKPATHCHKOL
CUCmeMU eKCNepmHoz0 3abesneuenHs npa-
80cy00s 8 MidcHApOOHUIL npocmip i ecmyn
BIMUUSHAHUX CY0080-eKCNEPIMHUX YCMAaHo8
00 MinHAPOOHUX OpeaHizauyiil, aKUMU 06°€0-
HAHO 3apybiHcHI eKCTiepmHui THCmumyuyii, i3
Memoto 800CKOHANeHHs npouedyp y4acmi cy-
dosux excnepmis y cy0ouUHCMBI.

Katouosi cnoea: modeni cucmemu iH-
cmumyuiil cydosoi ekcnepmu3su; cydogo-exc-
nepmmua JignvHicmy; JepicagHe YnNpagAiHHA,;
pedopmysanns; kaacuuHa (mpaduyiiina)
M00env; HeokaacuyHa (OHO8AeHa mpaduyiii-
Ha) Modenv; padukanvHa modenv;, 3MILLAHA
(wacmxogo padukanvha) i 3mazanivHa Mooeni.

Mogenu cucTeMbl HHCTUTYIIUH
cyzeGHOI 9KCIepTU3bl B YKpanHe
(mpeumyIiecTBa U pUCKH)
Hamanva Tkauenko, Bukmopus Anekceiiuyk

Paccmomperul 0cHO8HbLe MOOeALL CLUCTEM
uHcmumyyuil cy0eOHOIL IKcMepmu3sl, 10
KOMOPbIM CYUeCmeyion npednoceHUs eHe-
OpeHus 8 npoekme 3aKOHA YKpauHul 0 cyoeb-
HO-9KCNepMmHOil OeamenvHOCML.

Llenvio uccnedosanus asasemcs onpede-
/leHUe OCHOBHbIX Modesell CUCTneMbl UHCMU-
myyuil cydebHOl IKcnepmu3svl. 8 YkpauHe,
a maxoe ananu3 Mmexncoynapooroeo onvima
IKCIepmHOo20 obecneveHUs Npagocyous 6 dene
UMNAEMEHMAYULL COOMBEMCMeYOUUX Co-
BpeMEHHBLX MUPOBLLX HOPM 8 3AKOHOOamenb-
cmeo Yxkpauuul u npumeHenue ux 8 npakmu-
ueckoil JeamenvHOCMU.

Bui0enenvl0CHO8HbLe MOOEAU CUCTIEMbLUH-
cmumyyuil cy0e6HOIL IKCepmu3el, 8 MOM HLiC-
Ale kaaccudeckyio (mpaduyloHHy10), Heokaac-
cuueckyto (00HO8AEHHYI0 MPAdUULOHHYIO),
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PaduKaAbHYI0, CMEWAHKYIO (HacmuyHo padu-
KaAbHY10) U copegHogamenvhyio. ObocHosana
UHMezpayus YKpauHCcKoll CUCmeMblL IKCnepm-
HO20 obecneuenus mnpagocyous 6 Mmedncoy-
HapoOHOe NpoCMpancmeo U BCmynaeHue
omeuecmeenHblX CY0eOHO-IKCNePMHbIX  Yu-
pedcOeHull 8 MexcdyHapooHble Op2aHU3AUUL,
obzedunsaiowue 3apybexncHvie IKCnepmHble
UHCTMUMYYUL, C UeAbI0 CO8EPULEHCTNB08AHUSL
npoyedyp y4acmusi Cy0eOHbLX IKCTLepmo8 8 Cy-
donpou3zsodcmee.

Kniouegvte cro8a: modenu cucmem uHCmu-
myyuil cydebHOlL IKcnepmu3el; CYO0eOHO-IKC-
nepmuas  OesmenvHocmy;  20cydapcmaenHoe
ynpagaenue; pepopmuposarue; KAACCUHecKas
(mpaduyuonnas) modenv;, HeOKAACCUHECKASL
(0bHO8AEHHAS MpaduyuoHHAL) MODens; padu-
KaavHas mo0ens;, cMewantas (HacmuyHo pa-
JuKanbHAs) U COPeBHOBATNEAbHASL MOOCALL.
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Since adoption of the Law of Ukraine: On Judicial Examination
in 1994, the provision of justice by forensic experts has changed
significantly, there is an urgent need to update regulations governing
the issue of forensic science. That is why the deputies of the 6th
session of the IX convocation as subjects of the legislative initiative
submitted to the Verkhovna Rada of Ukraine a number of bills on
the reform of judicial expertise in our country, a comparative review
of which is presented here. The main terminological and legal
features of the regulation of forensic activity, its content and status
of its participants are also considered. The main criteria of reform
and directions of development of the legislation on forensic activity
abroad are singled out. A brief overview of the historical development
of the legislation on forensic expertise in Ukraine is given. The main
ways of forming definitions in the normative regulation of forensic
activity and its subjects are outlined. Substantiated proposals for
the settlement of forensic legal relations are provided. It is proposed
to eliminate the identified shortcomings of the bills. The purpose
of the article is based on a comparative analysis of regulations on
judicial reform submitted to the Verkhovna Rada of Ukraine during
September 2021 - January 2022 (6th session of the IX convocation)
by the subjects of legislative initiative, and taking into account the
current state scientific discussion, to formulate practically sound
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proposals to determine the optimal construction in Ukraine of the
system and structure of institutions and officials who have the right
to carry out forensic science activity.

Keywords: forensic expert; forensic examination; legislative
regulation of forensic expert activity; subjects of forensic expert
activity; draft normative acts on forensic expert activity.

Research Problem Formulation

One of forensic expert independence
guarantees and correctness of his
conclusion (paragraph 5 of Article 4 of the
Law of Ukraine: On Judicial Examination !,
hereinafter referred to as core Law)
is creation of necessary conditions for
forensicexpert. Sincethe core Lawadoption
in 1994 (despite numerous amendments
and additions to it), provision of justice
by forensic experts has evolved (changed
the sources of funding for such activities,
departmental affiliation of forensic
institutions, etc.), there is an urgent need
to reform regulations of forensic science
activity.

In addition, forensic expert does not
function separately from the system of
bodies and officials involved in the field
of forensic science, so comprehensive

reform of these legal relations has become
particularly relevant when considering
bills on the basic principles of forensic
science in Ukraine. Solving the issues
raised by the authors of this article is not
only theoretical but applied one.

Analysis of Essential Researches
and Publications

Some issues of reforming normative
acts on forensic science  activity of
the last twenty years were considered:
H. Avdieieva, L. Holovchenko, V. Vasyliev,
0. Kliuiev, D. Kurylenko, O. Naranovych,
I.  Ovsiannykova, S.  Onopriienko,
A. Polianskyi, E. Popovich, E. Simakova-
Yefremian, O. Snigerov, I. Spasenko,
H. Strilets, V. Shepitko, M. Shcherbakovskyi,
G. Juodkaité-Granskiené, V. Yurchyshyn
and others. 2

1 TIIpo cymoBy eKcIepTHU3y : 3aKOH YKpaiHu Bif 25.02.1994 p. Ne 4038-XII (3i 3miH. Ta fomoB.). URL:
https://zakon.rada.gov.ua/laws/show/4038-12#Text (date accessed: 04.03.2021).

2 Kmoes O. M. [lo nuTaHHA MDKHApOZHOTO CHiBPOOGITHUIITBA B raslysi CyZOBOI eKCIEPTHU3U.
Teopia ma npakmuka cydoeoi ekcnepmusu i kpuminasicmuku. 2018. Bum. 18. C. 154—162. DOI:
10.32353/khrife.2.2018.17 (date accessed: 12.02.2022) ; CuirepsoB O. II., Auzpenko C. O. [lo
NUTAHHS 3 BU3HAYEHHS IMOHATTS CYAOBOI €KCIIEPTU3U B aJMiHICTPATMBHOMY IIPOBaJKEHHI
(0enndosa cmamms). Ibid. C. 231—240. DOIL: 10.32353/khrife.2018.25 (date accessed: 12.02.2022) ;
ITonoBuu €. M. IIpuHIMNN OpraHisalii Ta GYHKIIOHYBaHHSI aBTOMAaTH30BaHUX CUTEM Y CY-
JTIOBO-eKCIIepTHIiN AismbHOCTI. Ibid. C. 248—256. DOI: 10.32353/khrife.2018.27 (date accessed:
12.02.2022) ; MlemiToko M. B. IIpo6ieMy BUSIBJIEHHS Ta PO3CIIiAyBaHHS 3JI0YKMHIB IPOTU IIPABO-
CYZAsL, 10 BUNHIIOTHCS IPpodeciiHUMY y4aCHUKaMU CyL09MHCTBA (TpoBapkeHHs). Ibid. 2019.
Bum. 19. C. 48—57. DOI: 10.32353/khrife.1.2019.04 (date accessed: 12.02.2022) ; Kiioes O. M.
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Article purpose

This article purpose is on the basis of
a detailed comparative analysis of legal
acts on judicial reform submitted to
the Verkhovna Rada of Ukraine during
September 2021— January 2022 (6th session
of the IX convocation) by the subjects of
the legislative initiative (people’s deputies
and the Cabinet of Ministers of Ukraine)
and taking into account the current state
of the scientific discussion — to formulate
practical proposals for determining the
optimal construction in Ukraine of the

system and structure of institutions and
officials authorized to carry out forensic
science activity.

Main Content Presentation

At the present stage of state-building,
among other important tasks, it is relevant
to confidently direct Ukraine towards
integration into the European Union (in
particular, by adapting as lawsuit in general
as out-of-court proceedings (criminal,
executive, etc. %), in particular, for example,
in terms of organization, appointment,

VIocKoHaIeHHS eKCIIePTHOTO 3abe3edeHHs IIPaBOCYAAA: TEOPETHUYHi, IPaBOBi Ta opraHisa-
mitini acnexktu. Ibid. C. 102—117. DOI: 10.32353/khrife.1.2019.08 (date accessed: 12.02.2022) ;
CimakoBa-€dpemsat E. B. [Ipo He0OXiAHICTH yAOCKOHATIEHHS 3aKOHOJaBCTBA I1[0Z0 341HCHEeH-
HS CyZ0BO-eKCIIepPTHOI AisyIbHOCTI B VKpaiHi. Ibid. C. 118—129. DOI: 10.32353/khrife.1.2019.09
(date accessed: 12.02.2022) ; lepbakoBcbkuii M. I, Kypunenko [I. B. O6isHaHi ocobu B Cyzo-
guHCTBi YKpainu (oeasdosa cmamms). Ibid. C. 142—157. DOI: 10.32353/khrife.1.2019.011 (date
accessed: 12.02.2022) ; IlomoBuy €. M. €AHICTh HAYKU Ta IPAKTUKU B CYZOBO-€KCIIEPTHIN
nisibHOCTi. Ibid. C. 158—172. DOI: 10.32353/khrife.1.2019.012 (date accessed: 12.02.2022) ;
ITeniteko B. 10., Apzeena I. K. [IpobaeMu 3aCcTOCyBaHHSI HAYKOBO-TEXHIYHUX 3aC00iB Ta iH-
HOBAaIlilHUX IIPOJYKTIB y JiSJIbHOCTI OpraHiB mpaBonopsagky. Ibid. 2019. Bum. 20. C. 11—26.
DOI: 10.32353/khrife.2.2019.01 (date accessed: 12.02.2022) ; CimakoBa-EbpemsH E. B. [Jo nu-
TaHHS PO BBeJEHHS Yy KPUMiHaIbHE IIPOIleCyalbHe 3aKOHOZABCTBO IOHATTS «BHCHOBOK
crieriasicta». Ibid. C. 110—120. DOI: 10.32353/khrife.2.2019.07 (date accessed: 12.02.2022) ;
Onompienxko C. A., Hapanosuu O. B., Ciacenxo I. O. Illogo muTaHHsa MIpoBeJeHHs MixKIabopa-
TOPHUX IOPIBHAHB Iifl Yac CyZ0BO-eKCIepTHOI AisnbHocTi. Ibid. C. 162—174. DOI: 10.32353/
khrife.2.2019.12 (date accessed: 12.02.2022) ; OBcauHUKOBa I. M. OCHOBHI 3aca/ii BU3HAYEH-
Hs e(DeKTUBHOCTI Cy0BO-eKCIIePTHOI AisITPHOCTI: aiMiHICTPaTUBHO-IIPABOBUIT aceKT. Ibid.
C.215—229.DO0I:10.32353/khrife.2.2019.16 (date accessed: 12.02.2022) ; Bacuiabes B. M. CyzoBa
€KCIIepPTH3a Y IIUBIIPHOMY Ta IOCIIOLAPChKOMY IIPOBA/IKEHHI K OKpeMa GpopMa 3aCTOCyBaH-
H4 cneliaJbHUX 3HaHb. Ibid. 2020. Bumn. 21. C. 120—132. DOI: 10.32353/khrife.1.2020.08 (date
accessed: 12.02.2022) ; IllepbakoBcbkuii M. I. CriBBiJHOIIEHHSA Ta CTPYKTYPa KPUMiHAIiCTHY-
HOI TeXHIKU H cyzoBoi ekcriepToorii. Ibid. C. 133—147. DOI: 10.32353/khrife.1.2020.09 (date
accessed: 12.02.2022) ; ITupir I. B. Indopmariitite 3abe3mnedeHHsI eKCIIEPTHOI AisabHOCTI. Ibid.
C. 179—193. DOI: 10.32353/khrife.1.2020.12 (date accessed: 12.02.2022) ; OBcssuHUKOBa 1. M.
CyZoBO-eKCcIlepTHA AisJIBHICTh IK 00’€KT aJMiHICTPaTUBHO-IIPABOBOIO peryiaioBaHHdA. Ibid.
C. 267—280. DOI: 10.32353/khrife.1.2020.17 (date accessed: 12.02.2022) ; IllemiTpko B. IO.
dopMyBaHHS KPUMIHATICTUKU Ta KPUMIHAJIICTUYHOI JUJAKTUKU B VKpaiHi. Ibid. Bum. 22.
C. 7—19. DOI: 10.32353/khrife.2.2020.01 (date accessed: 12.02.2022) ; IToasHchkuii A. O.,
IOoaxkatite-Ipanckiene I. Ilogo knacudikaii saBgaHb sarajabHOI TeOpPil CYZOBOI eKCIepTH-
3 1 IPAKTUYHOI CYyAOBO-eKCIIePTHOI AisINbHOCTI (021s2008a cmamms). Ibid. C. 179—192. DOI:
10.32353/khrife.2.2020.13 (date accessed: 12.02.2022).

ITIpo 3arajpHOZEPXKABHY IIPOTPaMy aJalTallii 3aKOHOJABCTBA YKpaiHU 10 3aKOHOABCTBA EBPO-
nericbkoro Coro3y: 3akoH Vkpainu Biz 18.03.2004 p. Ne 1629-1V (3i 3miH. Ta gomos.). URL: https://
zakon.rada.gov.ua/laws/show/1629-15#Text (date accessed: 12.02.2022).
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execution and registration of studies that
require specific expertise in various fields
of science, technology, art or other spheres
of human activity).

In 1994, Ukraine was the first of the
post-Sovietcountriestoadoptaspecialized
Law on Forensic Examination *. However,
since then, 28 years have passed, which
to some extent detracted the profile Law
from the realities of the present, and
also radical changes in the economic
model of Ukraine and the reception of
EU legislation have led to the scientific
relevance of the problem, which faced
not only lawmakers and legal scientists °,
but also practical experts of the forensic
expertcommunity, theneed forregulatory
regulation of social relations that were
objectively formed during this time both
in the field of forensic examination in
particular, and while organizing activities
for conducting forensic research in
general °.

Ukrainian  scientists = emphasized
immediate updating of national legislation
taking into account the best practices of the
European Union back in 2010s .

At the same time, only in 2019, the
authorities recognized the need for
a draft law on the creation of a system of
self-government of forensic experts, the
introduction of a review of the conclusion
of a forensic expert and the definition
of deadlines for conducting forensic
examinations (as provided for in paragraph
4 of sub-paragraph “b” of paragraph 3 of
Art. 1 of the Decree of the President of
Ukraine No. 837/2019: On urgent measures
to implement reforms and strengthen the
state dated on November 8, 2019 ®in terms
of implementing measures in the areas
of legal policy, ensuring human and civil
rights and freedoms).

Only in 2020, the rights holder
approached implementation of conditions
forregulatoryregulation of self-government
of forensic experts and expanding access
of persons to the services of forensic
experts as a component of access to justice
(in particular, by balancing the powers
of private and state forensic experts and
promoting competition between them) in
accordance with the Program of Activities
of the Cabinet of Ministers of Ukraine,

4 IIpo cyzoBy exkcriepTusy : ... . URL: http://zakon.rada.gov.ua/cgibin/laws/main.cgi?nreg=4038-12

(date accessed: 20.09.2021).

Kitoe O. M. PeopmyBaHHsI 6a30BOT0 3aKOHOZABCTBA VKpAiHU 3 MUTAaHb eKCIIEPTHOTro 3abe3re-
YeHHsI [IPaBOCYA/sI — HarajbHa norpeba gacy. ITpobaemu pepopmysans 6a308020 3akono0ascmaea
Vkpainu 3 numans excnepmmozo 3abesnevenns npasocydods : MaT-Iu Kpyrl. crouy (Xapkis, 06—
07.02.2020). XapkiB, 2020. C. 6—11. URL: https://www.hniise.gov.ua/user_files/File/other/13%20
%D0%BF%DO0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BD%D1%8F%D1%8F%20
%D0%BD%D0%B0%20%D0%BF%D0%B5%D1%87%D0%B0%D1%82%D1%8C.pdf (date
accessed: 12.02.2022).

Kiroes O. M. Mi>xHapozHe HayKOBe CIIBPOOITHUIITBO — e(eKTUBHUI MeXaHi3M yZOCKOHAIEH-
HS CYZ0BO-eKCIIEPTHOI AisIBHOCTI. AKMYAaAbHI NUMAHHSA CY00801 eKCnepmu3u | KPUMIHAAICMUKU
36. MaT-JIiB MibKHAp. HAyK.-IPakT. KoH(.-noisory (XapkiB, 15—16.04.2021). Xapkis, 2021. C. 37.
URL:  https://www.hniise.gov.ua/uploads/files/public-folder/2021_tezy_konference%20in%20
print5.pdf (date accessed: 12.02.2022).

E.g.: CimakoBa-Edpeman E. B. [Jo mUTaHHSI PO B3aEMO3AJIEKHICTh EBPOIIEHCHKUX iHTerpa-
LIFHUX IIPOLeCiB i TeHAEHIIIN iHTerpamnii cueriaabHUX 3HaHb B YKpaiHi. Teopia ma npakmuka
cydoeoi excnepmu3u i kKpuminaaicmuku : 36. Hayk. mp. 2017. Bum. 17. C. 152—158. DOI: 10.32353/
khrife.2017.18 (date accessed: 19.11.2021).

IIpo HeBizknIazHi 3axoAu 3 IpoBeZeHHs pedopM Ta 3MIlIHEHHs ZepXaBu : Vka3 Ilpesu-
JeHTa VYkpainm Big 08.11.2019 p. Ne 837/2019. URL: https://www.president.gov.ua/docu-
ments/8372019-30389 (date accessed: 20.02.2022).
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approved by the Resolution of the Cabinet
of Ministers of Ukraine dated June 12, 2020
No. 471°: The Government of Ukraine saw
fit to integrate expert institutions into the
newly created judicial system as integral
part '°.

In addition, in pursuance of the
provisions of the Decrees of the President
of Ukraine dated on 30.09.2019 Ne
722/2019 On the Sustainable Development
Goals of Ukraine until 2030 ' and on
08.11.2019 Ne 837/2019 On urgent measures
to carry out reforms and strengthening of the
state 12 scientific and practical measures
were taken, as a result of which 4 bills
on forensic examination and forensic
expertise were prepared and adopted
for consideration, namely: 1) the bill
on forensic science (dated 05.11.2021 Ne
6284 the subject of the right of legislative
initiative: the Cabinet of Ministers of
Ukraine, hereinafter referred to as the bill
6284) 13; 2) bill on forensic science (dated

on 19.11.2021 Ne 6284-1; the subject of the
right of legislative initiative: the People’s
Deputy of Ukraine; hereinafter referred
to as the bill 6284-1) **; 3) bill on forensic
science activity and Self-Government of
forensic experts (dated on November 22,
2021 Ne 6284-2; the subject of the right of
legislative initiative: the People’s Deputy of
Ukraine; hereinafter referred to as the bill
6284-2) 15; 4) the bill on Amendments to the
Law of Ukraine: On Judicial Examination
(dated on November 22, 2021 Ne 6284-3; the
subject of the right of legislative initiative:
the People’s Deputy of Ukraine; hereinafter
referred to as the bill 6284-3) 6.

Therefore, after the formulation of the
essence of the legal problem of this study, it
isadvisableto determineits epistemological
basis. We share the opinion that the study
of the mechanism for the implementation
of the rule of law in legal terms contributes
to a deep disclosure of the nature of the
law, the legal understanding of reality Y.

9

10

11

12

13

14

15

16

17

IIporpama gisipHocTi Kabinety MinictpiB Ykpaiuu [Activity program of the cabinet of minis-
ters of Ukraine]: 3ars. [ToctanoBoro KMV Biz 12.06.2020 p. Ne 471. URL: https://zakon.rada.gov.
ua/laws/file/text/81/f495727n7.pdf (date accessed: 20.02.2022).

Banuyk O. CxBaleHHH YpPAA0M 3aKOHOIIPOEKT IIPO CYAOBO-€KCIIEPTHY AiSJIBHICTD [J03BO-
JAUTh BUpimnTH ros0BHI mpobiemu y ninl chepi / HoBunm Miuicrepersa. 03-11-2021 //
Odin. caiir Mintocty Vkpainu. URL: https://minjust.gov.ua/news/ministry/oleksandr-ban-
chuk-shvaleniy-uryadom-zakonoproekt-pro-sudovo-ekspertnu-diyalnist-dozvolit-virishi-
ti-golovni-problemi-u-tsiy-sferi (date accessed: 12.02.2022).

ITpo I1ini cTanoro po3BUTKy VKpaiHu Ha repioz o 2030 poky : Yka3 IlpesuzenTa YKpaiHu Bif
30.09.2019 p. Ne 722/2019. URL: https://www.president.gov.ua/documents/7222019-29825 (date
accessed: 12.02.2022).

IIpo HeBiZKTazZHiI 3axoAM 3 IpoBeZeHHs pedopM Ta 3MIIJHEHHS JAepkaBHU : Yka3 IIpesu-
JeHTa VkpaiHm Big 08.11.2019 p. Ne 837/2019. URL: https://www.president.gov.ua/docu-
ments/8372019-30389 (date accessed: 20.02.2022).

ITpoeKT 3aKOHY IIPO CYZOBO-eKCIIePTHY AisIbHICTD Biz 05.11.2021 p. Ne 6284. URL: http://wl.cl.
rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154 (date accessed: 12.02.2022).

ITpoekT 3aKOHY PO CYZOBO-eKCIIEPTHY JiSAbHICTH Bif 19.11.2021 p. Ne 6284-1. URL: http://
wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
ITpoeKT 3aKOHY IIPO CYZ0BO-eKCIIEPTHY JiSJIBbHICTh Ta CAMOBPSAYBAHHS CYZOBUX €KCIIEPTiB Bif
22.11.2021 p. Ne 6284-2. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?id=&pf3511=73258
(date accessed: 12.02.2022).

IIpoeKT 3aKOHy IIpPO BHECEHHS 3MiH 0 3akoHy Vkpaim «IIpo CyZOBY eKCIIepTH3y» BiA
22.11.2021 p. Ne 6284-3. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73261
(date accessed: 12.02.2022).

Xanduna P. O. Ob1ee yueHue 0 IpaBoOTHOLIEHNY : MOHOrpadusi. Mockea, 1974. C. 6.

28



Gabrielé Juodkaité-Granskiené, Mikhail Frolov. Comparative characteristics
of bills on forensic science. DOI: 10.32353/khrife.1.2022.03

It is a well-known statement:
“Only with the emergence of the legal
profession is the nature of the systematic
presentation of legal norms understood,
their constructive connection is realized,
and science develops legal constructions
that become an important reference
point, a method of learning law. Based
on the achievements of science, the
legislator begins to consciously use legal
constructions as a means of constructing
normative material. Then the normative
constructions and the constructions
of legal science go hand in hand,
enriching each other. Legal science not
only comprehends the constructions
that are expressed in law. Analyzing
these constructions, it identifies their
shortcomings, makes proposals to
improve them, as well as develops new
constructions that more adequately
reflect the legal relations, better meet
the interests of the state at a certain
stage of society. The use of perfect legal
constructions by the legislator, in turn,
leads to the improvement of legislation” 1¢.

In addition, the ontological, that is, the
value aspect (in terms of values as the main
ideas to be protected and protected by
legal means) of a comprehensive study of
the problems of regulating forensic expert
activity under the drafts of new regulatory
legal acts also deserves attention. An act of
law (in a broad sense) acquires an objective
meaning at the time of its occurrence®. It
is possible and expedient to analyze the
legislation primarily through the study
of objective factors that accompany or
condition the occurrence of a specific legal
phenomenon, in this case, normalization
of forensic science activity.

We can conclude that as of nowadays,
the legislation on forensic science (both
at the ontological and practical levels)
does not fully reflect the objective reality:
formation of anew Ukrainian statehood and
the formation of appropriate legal matter
due, in particular, to the implementation of
the rules of law of the European Union. The
purpose of the adaptation of the domestic
law to the EU acguis communautaire is the
accession of Ukraine to the European

Union — subject to the requirements
imposed by the EU on states intending to
join it 2.

Inaddition, the subjectsofthelegislative
initiative have identified problematic
aspects that require improvement, namely:
legislative consolidation of the conceptual
apparatus of forensic expert activity in
order to ensure a unified approach to their
use in law enforcement activities (expert
initiative, forensic expert qualification,
methodology  for  conducting  forensic
examination, forensic science activity, etc.)
and the basic principles of forensic expert
activity; more clearly defining the status,
rights and obligations of forensic experts,
forensic expertinstitutions and their heads.

The issue of disciplinary responsibility
of forensic experts (determination of the
range of such acts and their responsibility)
needs urgent solution at the legislative
level.

Analytical part of our study considers
it expedient to start with definition of the
main predicate: forensic examination:
a multi-digit concept that in practical
terms means forensic science activity, in
scientific: field of knowledge, in procedural
one: source of evidence, in evidence: means
of proof, in epistemological one: a special

18 YepmaHnes A. @. FOpuandeckre KOHCTPYKIIMY, UX POJIb B HAYKe U IpaKTUKe. M3gecmus 8Y308.

IIpasogedenue. 1972. Ne 3. C. 12—19.
19 Ibid. C. 14.

20 TI'punak C. B. Aganranis inbopMariflHOro 3aKOHOZABCTBA YKpaiHU 0 HOPM EBpPOIEHCHKOr0
Corosy : aBTOped. fuc. ... KaHA. IOPUJA. HayK. 3aropixks, 2013. 16 c.
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type of research, in law enforcement:
procedure and results of the specific
expertise application .

At the level of scientific abstraction, the
above definition is seen as complete, at the
same time (given the high level of scientific
generalization), it is difficult to apply such
a definition in normative technology to
create a modern legislative act on forensic
examination and forensic science activity
that meets the purpose of government
standard-setting, aspirations of scientists
and the expectations of practitioners. Atthe
legislative level, the following definitions
are proposed:

« forensic examination is research by
the subject of forensic examination
on the basis of specific expertise
in accordance with legislation of
material (materialized) objects
that contain information about
facts and circumstances that are
relevant to the case (proceedings)
or are of interest to the customer
of forensic examination (the bill:
6284 22);

« forensic research is a process of
cognitive activity of a forensic
expert in order to establish on
the basis of specific expertise on
factual data and circumstances
of proceedings in any type
of proceedings, outside the
proceedings in cases provided

for by law and enforcement
proceedings (the bill: 6284-1 %);

« forensic examination is a research
by an expert on the basis of
specific expertise in the field of
science, technology, art, craft,
etc. of tangible and intangible
(information) objects, phenomena
and processes that contain
information about the actual data
and circumstances of the case
that are or will be the subject of
legal proceedings and through the
subject of such examination (the
bill 6284-2 24);

« forensic examination is a research
based on specific expertise in the
field of science, technology, art,
craft, etc., objects, phenomena and
processes in order to provide an
opinion on issues that are or will be
the hearing subject (the bill: 6284-
3 %),

In our opinion, the most successful is
the formulation of the concept of forensic
examination in the bill 6284 implemented
at the suggestion of E. B. Simakova-
Yefremian *.

At the same time, consciously or
involuntarily but at the legislative level,
several draft legislative acts were adopted
for consideration, in which the concept
of forensic examination was applied. This
state does not promote certainty both in

21 Iep6akoBcbkuil M. I. IIpoBeieHHST Ta BUKOPUCTAHHS CYZOBUX €KCIIEPTU3 Y KPUMiHATBHOMY

22

23

24

25

26

IpoBaKeHH] : MoHorpadis. Xapkis, 2015. 560 c.

ITpoekT 3akoHy ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154
(date accessed: 12.02.2022).

IMpoekr  3akoHy .. Ne  6284-1. URL:
proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
ITpoekT 3akoHy ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154
(date accessed: 12.02.2022).

IMpoekt  3akoHy .. Ne  6284-3. URL:
proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
CimaxkoBa-€dpemsH E. B. [lo nuTaHHs 1po HeoOXiZAHICTh BHECEHHS 3MiH 0 cTarTi 1 3aKoHy
VkpaiHu Ipo cyzf0By ekciepTusy. Cydosa ekcnepmusad: Cy4achicmy ma mMaiibymHe : MaT-1u KpyTil.
crouy (JIpBiB, 25—26.01.2019) ; 3a 3ar. pex. A-pa TexH. HayK. M. O. KysiHa. JIpBiB, 2019. C. 124.
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the legal system and within individual legal
and procedural institutions.

We consider it advisable to additionally
dwell on special knowledge as a component
of the competence of the subject of
forensic examination. Current legislation
(Laws of Ukraine dated on 04.07.2014 No.
1590-VII On Amendments to Certain Laws
of Ukraine on Certain Issues of Medical and
Social Expertise ¥, dated on 24.05.2012,
Ne 4845-VI On Amendments to the Law of
Ukraine On Energy Saving on Payment for
State Expertise on Energy Saving” 2, dated
17.06.2004 No. 1808-IV “On State Expertise
of Land Management Documentation” %,
dated 10.02.1995 Ne 51/95-BP On Scientific
and Scientific Technical Expertise” ¥, dated
on 09.02.1995 Ne 45/95-BP On Ecological
Examination, etc.) *! and the above draft
laws contain (contained) provisions on
the need to apply specific expertise while
conducting forensic researches.

Thus, the established definitions of
forensic expert and forensic examination”,
although they do not reflect the entire

essence of the formed legal phenomenon,
make it possible to distinguish a group
of persons who conduct research that
require the specific expertise application in
various fields and for whose activities the
legislation is being updated.

Perhaps (for the purpose of further
species definition), it is advisable to pay
additional attention to the fact that the
subjects mentionedinthe above-mentioned
laws of Ukraine conduct research but not
in a manner or on the grounds stipulated
by the core Law and the above-mentioned
draft laws on this issue®.

Scientific discussions have already
taken place on ¥, but unanimous
recommendations on the names of persons
whose activities are currently regulated by
the core Law and other subjects of forensic
research have not yet been finalized.
Although the authors of the bill 6284
proposed to change some articles of the
procedural codes of Ukraine (to separate
a forensic expert from specialist, rename
the expertin law to a legal adviser), namely:
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IIpo BHeCeHHS 3MiH /IO IeAKUX 3aKOHIB VKpaiHM! II0Z0 OKPEeMUX ITUTaHb IIPOBEJeHHA MeJu-
KO-COIIiaIbHOI eKCIIePTU3N : 3aKOH YKpainu Biz 04.07.2014 p. Ne 1590-VII. URL: https://zakon.
rada.gov.ua/laws/show/1590-18#Text (date accessed: 12.02.2022).

IIpo BHeceHHs 3MiH Z0 3akoHy Vkpainu «IIpo eHeprosbepexxeHHs» 1100 OILIATH AePKaBHOI
eKCIIEPTU3U 3 eHepro3bepexkeHHs : 3aKOH YKpaiHu Biz 24.05.2012 p. Ne 4845-VI. URL: https://
zakon.rada.gov.ua/laws/show/4845-17#Text (date accessed: 12.02.2022).

IIpo ZepxaBHY eKCIIePTU3Y 3eMJIEeBIIOPAAHOI JOKyMeHTalii: 3akoH YkpaiHnu Bix 17.06.2004 p.
No 1808-IV (yTpart. unH.). URL: https://zakon.rada.gov.ua/laws/show/1808-15#Text (date accessed:
12.02.2022).

IIpo HayKOBY i HAYKOBO-TEXHIYHY €KCIIepTU3Y : 3aKoH YKpainu Bizg 10.02.1995 p. Ne 51/95-BP (3i
3MiH. Ta gonos.). URL: https://zakon.rada.gov.ua/laws/show/51/95-%D0%B2%D1%80#Text (date
accessed: 12.02.2022).

IIpo exosoriuHy eKcriepTu3y : 3aKoH YKpainu Big 09.02.1995 p. Ne 45/95-BP (yrpart. unH.). URL:
https://zakon.rada.gov.ua/laws/show/45/95-%D0%B2%D1%80#Text (date accessed: 12.02.2022).
lemiteko B. 1O. [Ipo6ieMu HOPMATHBHO-IIPABOBOTO PETYII0BAHHS CYA0BO-eKCIIEPTHOT Jisiib-
HocTi B VkpaiHi. ITpobaemu pepopmysanis 6a308020 3akonodascmea Ykpainu 3 numans ekcnepm-
HO20 3abe3neueHHs npagocydds : MaT-nu Kpyri. croiy (Xapkis, 06—07.02.2020). Xapxkis, 2020.
C. 26.

Vrposenpkui O. II., CBigepcekuii O. O. HanpsaMiu (GopMyBaHHS Cy4aCHOTO TEOPETHYHOTO
HiATPYHTS CyZ0BO-€KCIIEPTHOI AismbHOCTI B VKpaini. Cydosa ekcnepmu3sa: cy4acHicms ma maii-
6ymHe : MaT-1u Kpyri1. crony (JIbBiB, 25—26.01.2019) ; 3a 3ar. pej. A-pa TexH. Hayk. M. O. KysiHa.
JIbBiB, 2019. C. 135.
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Art. 70 of the Commercial Procedural Code
of Ukraine* Art. 73 of the Civil Procedural
Code of Ukraine®, Art. 69 of the Code of
Code of Administrative Proceedings of
Ukraine because now and Art. 70 of the
Code of Civil Procedure of Ukraine * and
Art. 73 Commercial and Procedural Code of
Ukraine and Art. 69 Code of Administrative
Proceedings of Ukraine of Ukraine are
called: Expert in Law.

We see this approach as appropriate:
firstly, according to Part 2 of Art. 102 of
the Civil Procedural Code of Ukraine,
the subject of the expert’s conclusion
cannot be legal issues (therefore, within
the framework of one normative act (Civil
Procedural Code of Ukraine), there are
contradictions that do not describe the
legal phenomenon of forensic examination
on the merits), secondly, the definition
of legal consultant is not consistent with
terminology of the Criminal Procedure
Code of Ukraine ¥ in terms of the name of
the participantinthe process who possesses
specific expertise and skills and “can
provide advice, explanations, references and
conclusions during the pre-trial investigation
and trial on issues requiring relevant specific
expertise and skills” (Part 1 of Art. 71 of the
Criminal Procedure Code of Ukraine) .

To unify the procedural terminology
and prevent misinterpretation  or
complications of judicial practice, we
propose to use in the current legislation
and draft regulations the name of the
participant in the process who is involved

in the case to provide advice on legal issues:
specialist (professional) on legal issues.

Perhaps, the differentiation of these
persons and the relevant legal institutions
needs some refinement in view of the
conceptual place of the subjects of expert
research in the judiciary, so we suggest
using the designations: forensic expert and
forensic examination to distinguish the
subjects of forensic examination from the
rest of the experts whose activities are not
subject to regulation by the relevant Law
as persons providing expert conclusion
in the sense of the draft Law 6284 and do
not belong to the circle of persons whose
activities are planned to be regulated in the
event of the entry into force of one of the
above-mentioned bills.

The concepts of forensic expert and
forensic examination are conditioned by
a certain form of both the appointment of
an examination and its conduct. Since one
of the guarantees of effective protection
of the rights and freedoms of citizens
is the establishment and observance of
the procedural form, and the judicial
form is the most regulated (its violation
causes negative consequences for both
the judge and the parties to the process),
so the availability of the forensic word in
the subject designation conducting such
research, and in the designation of the
activity carried out by him can indicate that
this activity (and therefore the qualification
of forensic expert) meets the requirements
of the procedural form, its results are

34 TocmozapchKUI MPOIleCyalbHUN KogeKe YKpainu Big 06.11.1991 p. Ne 1798-XII (3i 3MiH. Ta g0-
noB.). URL: https://zakon.rada.gov.ua/laws/show/1798-12#Text (date accessed: 12.02.2022).

35 IuBiTPHUH IIpoLleCyabHUN KoZeKe VKpainu Biz 18.03.2004 p. Ne 1618-1V (3i 3MiH. Ta JOIOB.).
URL: https://zakon.rada.gov.ua/laws/show/1618-15#Text (date accessed: 12.02.2022).

36 Kozekc azMiHiCTpaTUBHOrO CyZO0YMHCTBA VKpaiHu Big 06.07.2005 p. Ne 2747-1V (3i 3miH. Ta g0-
moB.). URL: https://zakon.rada.gov.ua/laws/show/2747-15#Text (date accessed: 12.02.2022).

37 KpumiHanbHUH NpolecyaTbHUN KoAeKe YKpainu Big 13.04.2012 p. Ne 4651-VI (3i 3miH. Ta g0-
roB.). URL: https://zakon.rada.gov.ua/laws/show/4651-17#Text (date accessed: 12.02.2022).

38 Ibid.
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allowed to be used in the trial as a means

of proof.
Accordingly, the concept of forensic
examination can be used only in

unconditional connection with the subject
performing such research: a forensic
expert. The bill 6284 uses the phrase
forensic expert 42 times, in particular, in
Art. 15 Forensic expert: “1. The forensic
expert carries out activities on conducting
forensic examinations on a professional basis.
A forensic expert may be a citizen of Ukraine
who has a second-level higher education in
the relevant field of knowledge, has received
professional training, received a qualification
of a forensic expert in accordance with this
Law, and the information about which is
included in the Register of Forensic Experts *.

Such an addition corresponds to the
current trends of scientific substantiation
of the theory of forensic research, in
particular, to the praxeological approach
to determining the nature of the activity
of a forensic expert, because “forensic
expert activity is carried out by an expert —
a knowledgeable person endowed with special
knowledge. The coloring of “special” is not in
the very knowledge, but in the person who is
trained.”

The bill 6284-1 in Art. 24 proposes
a slightly different definition of the status
of the subject of forensic examination,
namely: forensic expert:

“1. Forensic expert may be a person who
has an educational and qualification level
not lower than a master’s degree in a certain
specialization or in a certain field of knowledge
has scientific, technical or other special
knowledge, has qualification of a forensic
expert and has received the right to conduct

a forensic examination in a certain expert
specialty, in accordance with the procedure
established by this Law.

2. State forensic experts may be persons
who meet the requirements of part 1 of this
article and the qualification requirements
established by state bodies, whose sphere of
management includes state specialized forensic
expert institutions, have received appropriate
training in a state specialized forensic expert
institution or in a subject of educational
activity and have passed a qualification
examination for the right to conduct a
forensic examination in a certain forensic
specialization in the manner prescribed by this
Law.

3. Private forensic experts may be persons
who meet the requirements of Part 1 of this
Article and the qualification requirements
established by state bodies, the management of
which includes state specialized forensic expert
institutions, trained (internship): according
to the program of training a forensic expert
in theoretical , organizational and procedural
issues of forensic science at the Institute of
Law and Postgraduate Education of the
Ministry of Justice of Ukraine or the state
research institution of forensic examinations,
which have the appropriate license to carry
out educational activities in the field of
advanced training; according to the programs
of training a forensic expert in the relevant
expert specialties in the state specialized
forensic expert institution and passed the
qualification exam for the right to conduct
a forensic examination in a certain expert
specialization, in the manner prescribed by
this Law” *'.

We Dbelieve that the concept of
determining the legal personality of

39 IIpoekT 3akoHY ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154

(date accessed: 12.02.2022).

40 Kamwuuckuit M. K. CienmanpHble 3HaHUI — cuita? Kpuminaaicm neputodpykosanuil. 2011. Ne 3.

C.71.

41 Ilpoexkr  3akoHy .. Ne  6284-1.

URL:

http://wl.cl.rada.gov.ua/pls/zweb2/web-

proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
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a forensic expert proposed by the authors
of the bill: 6284-1 contains provisions that
need to be improved. Firstly, clause 1 of
this article does not meet the requirements
of the legislation on higher education (for
example, it does not take into account
standard of educational qualification,
according to which the master’s degree was
issued). Secondly, the dichotomy: public —
private clauses 2 and 3 regarding the status
of a forensic expert is not very successful,
since it concerns the forensic expert’s
belonging to the public or private sector: in
our opinion, this is unacceptable.

If a dichotomy at the legislative level
is necessary, we propose to distinguish
forensic experts depending on the place
of work (for example: a forensic expert
of a public or private expert institution
or private practice) and to refuse to
distinguish such persons by belonging to
a certain institution, leaving, if necessary,
a difference in the substantive criterion,
that is, according to the range of expert
studies that are authorized to be performed
by forensic experts.

The bill: 6284-2 ** also does not define
the subjectivity of forensic expert due to
the praxeological aspect of his activities,
instead it makes requirements for the
status of a forensic expert. In other words,
a forensic expert may be a person who has
acquired this status, but does not carry
out such activities. Such a definition also
has certain disadvantages at the level of
generalization of the legal phenomenon.

The bill: 6284-3 actually proposes to
state in a different wording the current
specialized Law: in particular, removing
from Art. 10 the requirements for the
qualification of an expert, as well as

information about the very fact of the
professional activity of a forensic expert®.

Taking into account the normative
definition of the legal personality of the
forensic expert, we consider the designs of
draft laws 6284 and 6284-1 to be the most
successful; they correspond to modern
scientific and practical recommendations
and tasks of regulatory regulation (taking
into account our proposed clarification).

At the same time, given the need to
distinguish between forensic experts
and private forensic experts, it should
be noted that the bill: 6284, despite
most of the positive aspects, still has
some shortcomings in the normative
definition of legal personality of a forensic
expert. For example, in Art. 14 defines
the list of persons - subjects of forensic
examination, which include forensic
experts and other persons - specialists in
the relevant field of knowledge, involved
in forensic examinations in the absence of
a forensic expert in this field or involved
in a comprehensive or commission
examination. This definition seems quite
reasonable, while Art. 55 of the bill: 6284
requires requirements for the opinion —
but not of a forensic expert, but of an
ordinary expert that does not correspond
to the concept of updating the legislation
providing for examination only by forensic
experts.

Therefore (to develop the provision on
the peculiarities of the subjective status
of a forensic expert), we propose to apply
the expert’s conclusion phrase (in the sense
of Art. 55 of the draft Law 6284) to an
exceptional forensic expert (in order to
prevent divergent interpretations of this
norm by the parties in controversy).

42 TIpoekT 3akoHy ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154

(date accessed: 12.02.2022).

43 Ilpoext  3akoHy ... Ne  6284-3.

URL:

http://wl.cl.rada.gov.ua/pls/zweb2/web-

proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
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The next element of the comparative
research on scientific and practical
significance of the draft laws on forensic
expert activity is the definition of the
essence of forensic expert activity and
the methods of such determination in the
relevant draft laws, so we should briefly
outline the state of the scientific discussion
on this issue and the main aspects that
require regulatory settlement.

According to H. O. Strilets, “forensic
expert activity is the activity of forensic
expert institutions regulated by law, aimed at
conducting independent forensic examinations
by means of objective, comprehensive and
complete research in compliance with modern
achievements of science and technology,
organization of the work of forensic expert
institutions in general and their structural
units, their scientific, methodological and
information support, selection and training of
forensic expert personnel” *.

M. Ya. Sehai identifies four structural
blocks that make up an integral system
of forensic expert activity (hereinafter
referred to as FEA):

“1) activities of the state on legal support of
the FEA atthe legislative and departmental
normative and legal levels;

2) activities of state executive bodies, which
carry out the function of managing FEA;

3) activities of the main FEA entities that
ensure organizing and conducting forensic
examinations in state FSI;

4) activity of participants in proceedings
involved in the conducting forensic
examinations. *

In this regard, according to
M. Ya. Sehai, “forensic expert activity as an
object of knowledge of forensic expertise can
be defined as the activity of the state, legal
entities and individuals to provide justice
with an independent, objective and qualified
examination carried out by professional
(certified) forensic experts. <...> The legal basis
of forensic expert activity corresponds to the law
enforcement function of forensic expertology
and an independent section of its cognitive
structure, which reveals the “legal field” of
FEA as a system of its regulatory framework
and legal relations of its participants” *.

It is also believed that forensic expert
activity should not be limited to specialized
forensic science institutions, although most
of the examinations are carried outin them:
that is, both employees of forensic expert
institutions and knowledgeable persons,
for whom conducting forensic examination
is not mandatory can be involved in
conducting forensic examinations *.

Summing up the state of scientific
discussion on the issue raised, we note
that forensic expert activity should be
considered not from the standpoint
of the organization of the work of the
forensic expert or the rest of investigation
participants, but from the standpoint of
the cognitive and practical activities of the
forensic expert.

Draft Law 6284 in paragraph 12 of Art.
1 defines that “forensic science activity is
a systemic activity carried out by the subjects
defined by this Law, related to organizing,
conducting forensic examinations, their

44 Crpinenp I'. O. TeHe3nc cUCTEMU CYZ0BO-eKCIIEPTHUX YCTAHOB B YKpaiHi Ta HAIPSIMKY 1X AisIb-
HOCTI : aBTOped. AUC. ... KaHJ. Iopuj. HaykK. Kuis, 2009. C. 14.

45 Cerait M. fI. Cyzne0OHast 9KCIIEPTOJIOrUs: 00BEKT, IIPEAMET, IPUPO/A U CUCTEMA HAyKu. Teopis
ma npakmuxa cy0ogoi ekcnepmusu i Kpuminaaicmuxu. 2003. Bum. 3. C. 28—32.

46 Ibid. C. 29.

47 Anenu IO. II. u ap. YroJI0BHO-IIPOIIECCYATbHBIN KOJEKC YKPAUHBI : HAyd.-IIPAKT. KOMMEHT. /
oz o61. pez. B. T. Mansperko, 0. I1. Anenuna. Xappkos, 2005. C. 479.
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scientific and methodological, information
and staffing” .

At the same time, the rest of the draft
laws contain formulations of forensic
science activity, different from those set out
in the bill: 6284.

Thus, clause 20 of Art. 1 of the bill 6284-
1 states: “Forensic expert activity is a special
type of activity related to the organization
and conduct of forensic examinations, expert
research aimed at providing authorized
persons (bodies), legal entities and individuals
with independent, qualified and objective
conclusions focused on the maximum use of
the achievements of science and technology,
the creation and improvement of the scientific
and methodological base in the field of
forensic science and forensic examination,
as well as public administration and local
government in this field.” *° Art. 3 of the bill:
6284-1 Content of forensic science activity
states:

“1. Forensic science activity

1) conducting forensic examination

2) conducting forensic researches in order to
provide opinions outside the proceedings;

3) scientific research related to creation
of a theoretical basis and methods
for conducting forensic examinations

(planning, conducting scientific works,

approbation and implementation of their

results in expert practice);

4) scientific, methodological and information
support in the field of forensic science;

5) organizational and managerial support
in the field of forensic science;

6) selection, professional training and
advanced training of forensic experts;

7) training of scientific personnel of higher
qualification for the purpose of expert
provision of justice” .

In our opinion, such a list of activities
contributes to the certainty and regularity
of forensic expert activity for several
reasons: first (and most importantly),
content of such activity is the conducting
forensic examinations (as determined by
the scientists whose theses are mentioned
above) and remaining elements are closely
related to this; secondly, expansion of the
list of types of forensic expert activity
contributes to an effective settlement at
both the normative and practical levels.

For its part, the draft Law 6284-2
proposes to define forensic expert activity
as “activity of the state, legal entities and
individuals in order to provide justice in
Ukraine with an independent, qualified
and objective examination focused on the
maximum use of the achievements of science,
technology, art and crafts” (clause 19 of Art.
1) %, and discloses forensic expert activity
components:

“1) conducting forensic examination

2) conducting research and generalizations
in the field of forensic science (planning,
conducting, approbation of scientific
works and implementation of their results
in expert practice);

3) scientific, methodological and information
support;

4) organizational and managerial support

5) selection, training and procedures for
the provision, promotion and in-service
training of forensic experts (para. 1 of
Art.3) .

48 IIpoekT 3akoHy ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154

(date accessed: 12.02.2022).

49 Ilpoexkt  3akoHy ... Ne  6284-1.

URL:

http://wl.cl.rada.gov.ua/pls/zweb2/web-

proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).

50 Ibid.

51 IIpoekT 3akoHY ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154

(date accessed: 12.02.2022).
52 Ibid.
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We can also agree with the above,
since the definition of the subject uses the
justice term for its ensuring such activities
are carried out. At the same time, justice
in Ukraine is an exclusively monopoly
right of the state. Justice is carried out
by state-authorized officials: judges
who, in accordance with the procedure
established by law, decide on the conduct
of the examination. Forensic examination
provides justice in Ukraine, as it is
a separate source of evidence, which, by
the way, are used in almost every trial (in
addition, the examination has the right to
appoint and conduct under non-judicial
proceedings).

The bill: 6284-3 in general avoids the
normative definition of forensic expert
activity, noting only what is forensic
examination and what are the principles of
itsimplementation: ““forensic expert activity
is carried out on the principles of legality,
independence, objectivity and completeness of
research” . This approach to determining
the essence of forensic expert activity is
not considered reasonable: firstly, due to
the fact that the draft law 6284-3 itself is not
a comprehensive normative act designed
to regulate social relations at a new
level; secondly, it does not distinguish the
characteristic and essential features of the
activity planned for settlement.

Based on the definitions of forensic
expert activity of the bills: 6284 and 6284-1,
we propose to amend paragraph 12 of Art.
1 of draft Law 6284 to read as follows: “12)
forensic expert activity is a systemic activity for
conducting forensic expert studies, provided
by authorized state bodies and officials

53 IlpoexkT  3akoHy Ne  6284-3.

URL:

by providing organizational, scientific,
methodological, information and other
services, carried out by the subjects defined
by this Law, related to the organization,
conduct of forensic examinations, their
scientific, methodological, information and
personnel support” [Emphasis added.— Ed.],
supplementing with elements of the FEA,
given in Art. 3 of the bill: 6284-15.

The next element of our deconstruction
is a system of bodies, institutions and
persons conducting forensic science
activity and whose legal relations are
supposed to be regulated by adoption of
one of the analyzed bills.

According to the current version
of Part 1 of Art. 7 of the relevant Law,
“forensic expert activity is carried out by
state specialized institutions, <...> as well as
forensic experts who are not employees of these
institutions, and other specialists (experts)
from the relevant fields of knowledge <...>” %.
Forensic science activity related to forensic,
forensic medical and forensic psychiatric
examinations is carried out exclusively by
state specialized institutions®.

Therefore, it can be argued that in
the regulation of forensic expert activity
in Ukraine, the legislator prefers state
specialized institutions that constitute a
single system including:

«  “forensic science institutions of the

Ministry of Justice of Ukraine;

- forensic  science institutions,
forensic medial and forensic
psychiatric institutions of the

Ministry of Healthcare of Ukraine;
«  expert services of the Ministry of
Internal Affairs of Ukraine, Ministry

http://wl.cl.rada.gov.ua/pls/zweb2/web-

proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).

54 IlpoexkT  3akKoHy Ne  6284-1.

URL:

http://wl.cl.rada.gov.ua/pls/zweb2/web-

proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
55 IIpo cyzoBy ekcrepTusy :.... URL: http://zakon.rada.gov.ua/cgibin/laws/main.cgi?nreg=4038-12

(date accessed: 20.09.2021).
56 Ibid ; Xanduna P. O. Op. cit.
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of Defense of Ukraine, Security Service
of Ukraine , State Border Guard
Service of Ukraine” %.

In the Republic of Moldova, there
is a similar system of public forensic
science institutions to Ukraine including
specialized institutions of the Ministry
of Justice and the Ministry of Healthcare,
operational technical and forensic and
forensic units of the Ministry of Internal
Affairs and the National Center for
Combating Corruption. In addition, the
state may form other public forensic
institutions *.

As we can see from the materials
of scientific discussion, determining
the optimal structure and system of
institutions and persons authorized for
forensic science activity is an important
task of legislative support of such activity
(E.g.,: L. M. Holovchenko, G. O. Strilets,
A. A. Manzhula *).

Conceptual vision of the system of
persons authorized to conduct forensic
examination indicates that eventually
all bodies and institutions of forensic
examination of departmental and national
subordination, are more likely to be
concentrated under the leadership of the

57 IIpo CyZOBYy €KCIEPTU3Y : 3aKOH VKpaiHU ... .

Ministry of Justice of Ukraine. At the same
time, expert scientists note that today in
the world there is a tendency to ensure
the independence of the expert, focusing
not on his departmental affiliation, but
on the availability of specialist special
knowledge necessary to solve of justice
issues; introduction of competition of
experts involved by various parties in the
proceedings, obtain a truly independent,
objective and  qualified  forensic
examination .

Therefore, in order to optimize budget
expenditures, it makes sense to conduct
additional research as organizational as
financialand economic nature on feasibility
of a branched structure of departmental
forensic science institutions (perhaps
more appropriate to form a single scientific
and practical forensic institutions on the
basis of existing as leaders in the system
of forensic science in Ukraine taking into
account international best practices).

World organizing practice of forensic
science activity and its management knows
various approaches to building a system
of bodies conducting forensic research.
A meaningful research on thisissue is set out
in 2015 in a scientific and practical review °.
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Currently, sectoral affiliation of some
expert institutions in Ukraine looks like
this. The largest in terms of number and
tasks is the Expert Service of the Ministry
of Internal Affairs of Ukraine, which
includes the State Scientific Research
Forensic Center (SSRFC) of the Ministry of
Internal Affairs of Ukraine of the Ministry
of Internal Affairs of Ukraine, the main
institution of this Service, which providing
organizational and managerial Territorial
Research Forensic Centers (hereinafter
referred to as SRFC) stationed in the regions
of Ukraine ®.

The next group of subjects of forensic
science activity is the state specialized
forensic science and forensic psychiatric
institutions of the Ministry of Health
of Ukraine. The network of forensic
medical institutions consists of the Main
Bureau of Forensic Medical Examination
of the Ministry of Healthcare, Bureau
of Forensic Medical Examination of
Health Departments of Regional State
Administrations. The regional bureaus
also include city (cities of regional
subordination) and district (inter-district)
branches .

The system of forensic science
institutions of the Security Service of
Ukraine includes: Expert Forensic Service
of the Central Office of the Security Service
of Ukraine and forensic groups in regional
bodies *.

The analysis of the receipts of tasks
to the SBU expert institutions shows
a significant increase in recent requests

for technical (computer-technical,
phonoscopic, ballistic, explosive), chemical
and linguistic examinations. For example,
in 2014 (compared to 2012) the number of
explosive studies increased: 9 times, photo
portraits: 8.5 times, linguistic and ballistic:
5times, phonoscopic: 2.3times. Atthe same
time, during the same period, the number
of studies of special technical means of
covert information decreased: 5 times,
handwriting: 3 times, cold steel: 2 times,
drugs by 40%, technical examination of
documents by 20 9% .

One of the main tasks of the expert
subdivisions of the State Border Guard
Service is to conduct forensic examinations
of passport documents when crossing the
state border of Ukraine. Such examinations
became especially relevant after the
annexation of Crimea and the occupation
of part of the Donetsk and Luhansk regions
and the introduction in 2017 of a visa-free
regime with the European Union and other
countries .

Thus, today the expert services
structurally belong to four ministries
and a state body of special purpose with
law enforcement functions, the Security
Service of Ukraine, contrary to the
conceptual vision of the system of forensic
institutions within the judiciary.

However, neither the current relevant
Law nor the draft laws on forensic science
we have studied offer a modern definition
of the system of forensic expert institutions
that hinders regulation of legal relations in
this area.

62 MinicTepcTBo BHYTpimHIX cmpaB Ykpainm / Odim. cait. URL: https:/mvs.gov.ua/ (date

accessed: 12.02.2022).

63 Ibid. URL: https://mvs.gov.ua/ (date accessed: 12.02.2022).

64 Ciyxb6a 6esnexku Vikpainn/ Odin. caiit. URL: https://ssu.gov.ua/ (date accessed: 12.02.2022).
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The next element of comparative
legal research of draft regulations on
judicial and expert activities is the notions
of subjects of forensic science activity
proposed by lawmakers. Let’s take a look at
the scientific discussion surrounding this
issue. According to one opinion, the range
of subjects of expert research should not go
beyond performance of expert research and
therefore belonging to the circle of subjects
of anyone other than the experts themselves
is inappropriate . The second opinion is a
broader and more comprehensive approach
to the definition of subjects of forensic
expertise and the expansion of such activities
beyond the actual expert research ®. The
third group of scholars argues that the
existence of forensic institutions in the list
of subjects of expert activity is inexpedient
given depersonalization of legal liability
of legal entities (in particular, in the case
of deliberately false opinion or refusal to
provide conclusion) ¢.

Draft regulations on this issue (as well
as on many others) do not contain a single
opinion on the definition of persons who
are subjects of forensic expertise. At the
same time, Bills 6284 and 6284-1 most

successfully outline all participants in
forensic activities and further distinguish
between participants in forensic activities
of the subjects of forensic examination,
proposing to legally determine the content
of forensic activities in seven areas of
various interconnected activities.

This approach of lawmakers seems
quite appropriate, especially compared to
other proposals for regulatory regulation
of these issues in projects 6284-2 ™ and
6283-3 7.

The content of forensic expert activity
is defined somewhat differently in the
draft Law 6284-2: in addition to the list of
types of such activity, in Art. 3 components
of its content are also called scientific
and methodological, informational and
organizational and managerial support,
“selection, training and procedures for
providing, improving and disqualifying
forensic experts” 72.

The bill: 6284-3 generally avoids the
normative definition of the content of
forensic expertise, although it sets out its
principles in Art. 3, as well as several times
mentions the means of providing forensic
expertise in Art. 8 5.
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We  propose to consider the
requirements for acquisition, suspension
and termination of the status of a forensic
expert, proposed by bills 6284, 6284-1,
6284-2, 6284-3.

Art. 15 of the bill: 6284 stipulates that
“forensic expert may be a citizen of Ukraine
who has a second level of higher education
with a master’s degree in the relevant field of
knowledge, professional training, qualified as
a forensic expert in accordance with this Law,
and information about which is entered in the
Register of Forensic experts” ™.

Art. 24 of the bill: 6284-1 stipulates that
“ forensic expert may be a person who has an
educational qualification level not lower than
a master’s degree in a certain specialty or in
a certain field of knowledge, has scientific,
technical or other special knowledge,
qualifies as a forensic expert and has the right
conducting forensic examination in a certain
expert specialty, in the manner prescribed by
this Law” 7.

Art. 19 of the bill: 6284-2 stipulates:
“forensic expert who carries out forensic
activities on a professional basis may
be a person who has a complete higher
education in the relevant field of knowledge,
has undergone appropriate training, passed
a qualifying examination, sworn a forensic
expert, received digital signature with
a certificate of qualification of a forensic
expert in a certain specialization and included
in the State Register of Certified Forensic

Experts of Ukraine” 7, that terminologically
does not meet the requirements of current
legislation.

The wording of Art. 10: Persons
who may be forensic experts of the draft
Law 6284-3 also do not comply with
the provisions of current legislation in
terms of determining the level of higher
education as a qualification requirement
for obtaining the status of a forensic
expert”. In addition, the whole meaning
of the normative regulation of this status
is nullified if those who want to acquire
such a status have obtained higher
education outside of Ukraine. Given that
some universities do not train specialists
in some specialties, a hypothetical
situation is quite possible: when a diploma
of higher education abroad does not meet
the requirements of current domestic
legislation on higher education or the
provisions of the above draft laws on the
status of forensic expert.

As the compared bills provide for
forensic examinations only to persons who
have the appropriate permission granted
by the authorized state body for attestation
of forensic experts, the requirements
for the education of a forensic expert are
not considered appropriate because in
criminology there is already a criterion
for determining / lack of forensic expert’s
ability to conduct certain examinations —
competencies 5.

74 IIpoekT 3akoHY ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154

(date accessed: 12.02.2022).

75 Ilpoexkt  3akoHy ... Ne  6284-1.

URL:

http://wl.cl.rada.gov.ua/pls/zweb2/web-

proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
76 IIpoekT 3akoHY ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154

(date accessed: 12.02.2022).

77 Ilpoexkt  3akoHy ... Ne  6284-3.

URL:

http://wl.cl.rada.gov.ua/pls/zweb2/web-

proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).

78 Kosaznescbka €. B. IIpomecyanbHi Ta kpanidikaliliHi BUMOTM /0 IIPaBOCYO’€KTHOCTI
1ecy: I A y

crierjjiaicra-MeKa Ta CyZOBOTO €KCIIepTa, sIKi 6epyTh yd4acTh y KPHUMIiHAJIbHOMY IIpO-
BapKeHHI. FOpuduunuil yaconuc HayioHanvHoi axkademii eHympiwHix cnpag. 2017. Ne 2 (14).
C. 267—280. URL: https://elar.naiau.kiev.ua/jspui/handle/123456789/5186 (date accessed:
12.02.2022) ; AmToniok II. €. Ilozo mnpodecifiHOI KOMIIETEHTHOCTI CyZOBO-MEeANYHOI'O
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Thus, imperative requirement of the
mentioned bills for the education of an
expertwill make itimpossible, in particular,
to involve persons who have studied abroad
(or will complicate the examination in
other atypical situations).

The next important element in the
standardization of forensic science is the
procedure for training and certification of
staff to give them permission to conduct
forensic examination.

Art. 20-23 of the bill: 6284 sets out the
requirements for professional training,
qualification and certification of a forensic
expert, as well as sets out the conditions and
features of the work of expert qualification
commissions of forensic experts. However,
with regard to subordination of such
a commission, it is mentioned only that it
is formed “under the state regulatory bodies
which head of approves its composition
(Article 22) 7.

Draft Law 6284-1 in Art. 32 provides
for establishment of expert-qualification
commissions, but “in state specialized
forensic institutions <...> state bodies to whose
sphere of management these institutions
belong”*®. In other words,, this projectleaves
unchanged the practice of the existence of
various bodies of different departmental
subordination, which will determine
the qualification of a forensic expert.

In addition, Art. 37 contains provisions
according to which the qualification class
of a forensic expert is not provided to
servicemen and those who have the rank of
rank and file and senior staff 8.

According to Art. 7 of the draft Law
6284-2, state regulation of forensic
activities (for conducting forensic activities
by state and non-state forensic institutions,
as well as private forensic experts) should
be carried out by the National Expert
Service of Ukraine®. The National Expert
Service of Ukraine, for its part, forms
expert-qualification =~ commissions  of
forensic experts consisting of permanent
and alternate members (Article 16) . It is
the expert-qualification commissions of
forensic experts that are empowered to
determine the level of knowledge of persons
seeking the status of forensic expert, and
the level of qualification of forensic experts
and other issues of admission of forensic
experts to conduct their forensic science
activity.

To some extent, the authors of the
draft Law 6284-3, Art. 17 provides for
the establishment of expert qualification
commissions ““under ministries and other
central executive bodies which management
includes state specialized institutions
engaged in forensic activity” *. However,
even more surprising is the proposal to

79

80

81
82

83
84

ekcnepra. Kpuminaaicmuunuil gichuk. 2016. Ne 1 (25). C. 36—41. URL: https://elar.naiau.kiev.ua/
jspui/handle/123456789/1827 (date accessed: 12.02.2022) ; IllepbakoBckuii M. I, IllepbakoBcKas
JI. TI. KoMIleTeHIMsT M KOMIIETEHTHOCTD CyZeOHOro sKcuepra. Kpumunaiucmuka u cydebHas
akcnepmu3sa. 2013. Bei. 58. 4. 2. C. 95—104. URL: https://dspace.univd.edu.ua/xmlui/bitstream/
handle/123456789/1381/kompetenciya_i_kompetentnost_sudebnogo_e.pdf?sequence=2&isAl-
lowed=y (date accessed: 12.02.2022).

ITpoekT 3akoHYy ... Ne 6284, URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154
(date accessed: 12.02.2022).

IIpoekr  3akoHy .. Ne  6284-1. URL:
proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
Ibid.

ITpoekT 3akoHYy ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154
(date accessed: 12.02.2022).

Ibid.

IIpoekr  3akoHy .. Ne  6284-3. URL:
proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
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establish such commissions at public
organizations in order to assess the
qualification level of experts or to grant
permission to carry out expert activities
on a private basis *.

Next we will consider the proposals
of lawmakers on guarantees of judicial
expertise, namely: a special procedure
for obtaining the status of forensic
expert, immunity from interference in
professional activities, the nuances of
disciplinary liability.

The bill: 6284 in Art. 26 connects the
activity beginning of forensic expert with
the date of “entering information about
him in the Register of forensic experts” *°.
According to Art. 27 of the same draft
“information that according to this Law is
subject to entry in the Register of Forensic
Experts, shall be included in it no later than
three calendar days from the date of receipt
by the holder of this register of relevant
information” %.

Art. 34 of the bill: 6284-1 provides:

“Certificate of qualification of a forensic
expert with the right to conduct forensic
examinations in a particular expert specialty
(hereinafter referred to as Certificate) is
issued to a person within three working days
from the date of the decision of the relevant
commission.

The certificate can be issued in paper or
electronic form, in compliance with the law.

Therighttoperformforensicexaminations
in a certain science specialization is granted
for five years” .

Accordingly, this bill connects the
actual possibility of conducting forensic
examinations with the issuance moment
of the certificate by the relevant Expert
Qualification Commission.

A similar procedure for obtaining the
status of a forensic expert is proposed in
the bill: 6284-2.

The bill: 6284-3 does not provide for
the procedure for acquiring the status of
a forensic expert instead the forensic expert
certification term is used®. The result of
successful certification, according to
the logic of the authors of the bill, is the
qualification of a forensic expert by the
relevant expert qualification commission
with subsequent receipt of the certificate
and registration of the latter in one of the
Registers of Certified Forensic Experts.

In our opinion, acquisition of the
status of a forensic expert is most fully set
out in Bills 6284 and 6284-1.

Let’s consider what the proposed bills
on the remuneration of forensic experts.
Scientists have repeatedly noted that in
practice there are no single criteria for
approaching its size *°.

According to Art. 58 of the draft Law
6284 some components of the salary of
a forensic expert must be determined

85

Jynud A. B. Bumoru, siki ipe/i’ IBJISIIOTH 10 0COGH CYJ0BOTO eKCIIepTa SIK yIaCHUKaA KPUMiHab-
HOTO HpoBaJkeHHA. Hawe npaso. 2015. Ne 1. C. 96—102. URL: https://nbuv.gov.ua/UJRN/
Nashp_2015_1_19 (date accessed: 12.02.2022).

86 IIpoekT 3akoHY ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154
(date accessed: 12.02.2022).

87 Ibid.

88 IIpoexT  3akoHy Ne  6284-1. URL:  http://wl.cl.rada.gov.ua/pls/zweb2/web-
proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).

89 IlpoexT  3akoHy Ne  6284-3. URL:  http://wl.cl.rada.gov.ua/pls/zweb2/web-
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proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).

IlIywm C. C. Jeski nporiecyanabHi aclIeKTH IPOBeJeHHS CyA0BO-IICUXiaTprdHOI eKkcniepTusu. do-
pym npasa. 2013. Ne 1. C. 1212—1218. URL: https://nbuv.gov.ua/UJRN/FP_index.htm_2013_1_201
(date accessed: 12.02.2022).
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by the Cabinet of Ministers of Ukraine,
therefore, they are not regulated at the
level of the legislative act .

Bill 6284-1, in determining
remuneration of forensic experts, leaves
the distribution of part of the funds to the
government. Instead, Part 2 of Art. 58 of
this bill proposes to determine the salary of
a forensic expert “in the amount of not less
than 10 times the subsistence level established
for able-bodied persons on January 1 of the
calendar year” 2. It should be noted that
the same amount of the salary of a forensic
expert has long been enshrined in Part 2
of Art. 18 of the core Law *, but from 2018
until today the next Law on the State Budget
of Ukraine legislator annually suspends
this rule .

Regarding the remuneration of
employees (employees) of state forensic
institutions, Art. 53 of the bill 6284-2
literally repeats Art. 58 of the draft Law
6284 %,

The proposal on the size of the salary
of a forensic expert not less than 10
subsistence minimums established for
able-bodied persons on January 1 of the
calendar year, similar to that laid down
in Part 2 of Art. 58 of the bill 6284-1, also
contains part 2 of Art. 18 of the bill 6284-
3%,

Conclusions

Summing up the comparative legal
research on the bills regulating forensic
science, we should note that the most fully
advanced achievements in forensic science
and recommendations of practitioners
correspond to the draft Law 6284. Certainly,
other proposals also have a right to exist (at
least some components) but the point in
this discussion should put the Verkhovna
Rada of Ukraine.

ITopiBHsJIBHA XapaKTePHUCTUKA
3aKOHOIIPOEKTIB IIPO CYA0BO-€KCIIEPTHY
JisIPHICTD
Iabpiene I0odkaiime-TpanckieHe,
Muxaiino ®poaos

OcKinvku 3 MOMeHMmMy npuilHamms
1994 p. 3axony Yxpainu «IIpo cydosy exc-
nepmus3y» 3abeaneueHHs Npasocyd0ds 6UCHO8-
KAMU eKCnepmis 3a3Han0 CYMmmesux 3MIH,
mo SUHUKAA HA2AAbHA TNompeba OHOBUMU
HOPMAMUBHL AKMU, AKUMU 6peeyAb08aAHO
NUMAaHHs Ccy0080-eKkcnepmHoi OisAbHOCTIL.
Came momy Hapodui denymamu 6-1 cecii
IX ckaukanHa sk cy6’ekmu 3axono0asuol iti-
yiamueu nodaau 0o Bepxoeroi Padu Ykpainu
HU3KY 3aKOHONpoekmis u,00o pegopmysa-
H cy0080-eKCcnepmHol JiLAbHOCTL 8 HAWLill
Oepicasi, NOPIBHAALHULL 02490 AKUX mym
npesenmosano. Takoxe po3eAsHymo OCHOBHI

91 IIpoekT 3akoHY ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154

(date accessed: 12.02.2022).

92 Ilpoext  3akoHy ... Ne  6284-1.

URL:

http://wl.cl.rada.gov.ua/pls/zweb2/web-

proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
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95

96

ITpo cynoBy ekcnepTusy : ... . URL: http://zakon.rada.gov.ua/cgibin/laws/main.cgi?nreg=4038-12
(date accessed: 20.09.2021).

E.g.: [Ipo Jlep:xaBHuii Gromxer Vkpainu Ha 2018 pik : 3akoH Ykpainu Big 07.12.2017 p. Ne 2246-
VIII (3i 3miH. Ta gonoB..). URL: https://zakon.rada.gov.ua/laws/show/2246-19#Text (date accessed:
20.02.2022) ; TIpo [JlepxxaBHUIt 6iomkeT Ykpainu Ha 2019 pik : 3akoH Vkpainu Big 23.11.2018 p.
Ne 2629-VIII (3i 3miH. Ta gomoB.). URL: https://zakon.rada.gov.ua/laws/show/1928-20#Text (date
accessed: 23.02.2022) Ta iH.

ITpoekT 3akoHYy ... Ne 6284. URL: http://wl.cl.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154
(date accessed: 12.02.2022).

IMpoekr  3akony ... Ne  6284-3. URL:
proc4_1?id=&pf3511=73246 (date accessed: 12.02.2022).
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TMePMIHOA0IUHI Ta Tpasosi 0cobausocmi
peznamenmysanHs cydogo-ekcnepmuoi disnb-
OKpem/eHO OCHOBHI Kpumepii pecpopmysanns
il Hanpamu po3sumky 3axoHodascmea npo
cydogo-excnepmuy OidAbHICMb 3aAKOPOOHOM.
Hagedero cmucauil 02as0 icmopuunozo po-
3sumky 3axonodascmea npo  cydoeo-exc-
nepmuy dianvHicmo 6 Ykpaiui. Oxpecnero
OCHOBHI cnocobu opmysanns Oediniyiil
Y HOPMAMUBHOMY pe2ynl08aHHi Cy0080-eKc-
nepmuoi disavHocmi ma ii cy6’ekmie. Hada-
HO 00spyHMOo8ati npono3uuii wodo epezyio-
8aHHA CY0080-eKCMepMHUX NPaB08iOHOCUH.
3anpononosano ycynymu eusagneHi Hedoniku
3AKOHOMPOEKMIB.

Mema cmammi — Ha nidcmagi nopis-
HAABHO0 AHAAI3Y HOPMAMUBHO-NPABOBUX
akmis 3 numawus cydoeoi pegopmu, noda-
Hux 0o Bepxosnoi Padu Ykpainu enpodosdic
gepecHs 2021 p.— ciuna 2022 p. (6-ma cecis
IX ckaukanHus) cy6’ekmamu 3axkoH00agwoi
IHIYIamMUeU, 1 38aKncaloyll Ha CY4acHull cmaw
HAayKkogoi Juckycii — copmyaiogamu npax-
TMUYHO 00S/PYHIMOBAHT NPONO3ULLL 015 8U3HA-
UeHHS ONMUMAaAbHoi nobydosu 6 Ykpaini cu-
CMeMmu ma CmpyKMmypu ycmauos i nocadosux
ocib, sKi mMaoms npaso 30ilicHiogamu cydo-
80-ekcnepmmuy JisLAbHICTb.

Katouoei caosa: cydosuii excnepm; cydo-
8a excnepmu3sa; 3akoHodague pecynl08aHHs
cydoso-ekcnepmuoi  OisavHocmi;  cy6ekmu
cy0ogo-excnepmHuoi  OiAAbHOCMI; NPOEKMU
HOPMAMUBHUX aKmig npo cy0080-eKCNepmmy
dianvHicme.

CpaBHUTeIbHAS XapaKTePUCTHKA
3aKOHOIIPOEKTOB O CyZe0HO-9KCIIePTHOI
JeaTeIbHOCTH
T'abpuane FOoOkaiime-I'panckueHe,
Muxaun ®ponos

Ilockonvky ¢ MoMenma NpUHAMUL
8 1994 e. 3axona Ykpaumnw. «O cydebroil
akcnepmuse»  obecneueHue  npagocyous
3aKNOUeHUAMU — IKCMepmoe  npemepre-
0 CYWecmeeHHble UIMEHEHUS, B03HUKAA
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HacywHas Heobxodumocms 06HO8UMb HOP-
MAmueHsle AKMul, peyAupyioujue 60mnpo-
cbL  CY0ebHO-IKCTepMHOIL  JesmeabHOCMUL.
Hmenno mnoamomy HapoOHvle Odenymamul
6-1i ceccuu IX cosvlea kax cybsexmul 3axo-
HOOJamenvHOU UHUYuamugsl nodaau 6 Bep-
xo6nyio Pady Ykpaunul pad 3axoHonpo-
eKMmMoe OMHOCUMEAbHO pepopMuposaHus
cy0ebHO-IKCTIepMHOILL JesmeAbHOCMIL 8 Ha-
wem e2ocydapcmee, CpasHUMeNbHBLL 0030p
Komopulx 3decv npedcmasnen. Taxoce pac-
CMOmMpeHbl OCHOBHbLE MEePMUHOA02UUECKIE
1L Npagosvle 0COOEHHOCMU pe2AaMeHnuUpo-
8aHUsL  CYOeOHO-IKCNepmHOll  OesmenvHO-
cmu, eé codepicanus U cmamyca e€ yiacmi-
HUK08. BuldesneHbl OCHOBHLlE Kpumepuu
peopmuposanus U HANpasAeHUs pas3eu-
mus 3axkoHodameavcmea 0 CYOebGHO-IKC-
nepmuoil  JdesmeavHocmu 3a  py6excom.
IIpugedén kpamxkuil 0630p UCMOPUUECKO20
passumus 3axkoHodameavcmea o0 cydeb-
HO-IKCnepmmuoil OdesmenvHocmu 8 YKpa-
uHe. Ouepuenv. OCHOBHble CNOcobbl dop-
MUupogarus OepUHULUIL 8 HOPpMATMUBHOM
pezyaupoganul  cy0ebHO-3Kcnepmuoll  Oesi-
meavHocmu U eé cybsekmos. I[Ipedcmasaetivt
060cHOBaHNble NPedNodceHUs N0 Ype2yAupo-
8aHUIO CYOeOHO-IKCTIEPMHLX NPABOOMHOLLLE-
Huil. IIpednodeHo YCmpaHums 6blieAeHHble
Hedocmamxku 3aKOHONPOEKMO8.

Llenv cmamvu — HA OCHOBAHUU CPABHU-
MeAbHO20 AHAAU3A HOPMAMUBHO-NPABOBHLX
akmog no eonpocam cydebHoil pepopmul,
nodanHulx 8 Bepxosmyio Pady Ykpaunul 8 me-
ueHue cenmsabps 2021 e.— aneaps 2022 e.
(6-2 ceccus IX cosvlea) cybsekmamu 3axo-
HOOAMeAbHOU UHULYUAMUBLL, U C Y4emom
COBpeMEHH020 COCMOAHUA HAY4HOU OUCKYC-
cuu — copmynuposame npakmuecku 060-
CHOBaHMble NpednodeHUs 04i onpedeneHus
ONMUMAALHO20 NOCMPOeHUA 8 YKpauHe cu-
CMmembl U CMpYKmMypul yupexcoeHuil 1 00ad%c-
HOCTHBLX AUY, UMEIWUX Tpaso 0Cyuecm-
8AAMb CY0ebHO-IKCNEPMHYIO0 0esmeAbHOCTb.

Knwouesvle cnosa: cydebnuwlil akcnepm;
cyOebnas akcnepmusa; 3aKOHOOAMenvHOe
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pezynupogarue Ccy0ebHO-IKCnepmHoll  Oesi-
meavHocmu; cybsexmul cy0eOHO-IKCNepMHOlL
JesimenbHOCML; POEKMbL HOPMATMUBHBLX AK-
moe o cydebHO-3KCnepmHoLl JesmeabHOCTL.
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It is proved that stages of expert research during forensic
veterinary examination of animal carcasses are based on general
methodological provisions of forensic science and contain at least
four stages: preparatory (preliminary research), analytical (separate
research), comparative, synthesizing (evaluation), not only reflecting
the procedure of expert knowledge of properties of forensic veterinary
examination objects, but also allowing to trace the process of
examination and evaluate the results obtained during evaluation of
the expert conclusion.

Each stage of expert research of animal carcasses is conditioned
by various technical methods and tasks of research and provides the
solution of intermediate tasks, which are mainly diagnostic in nature.
The commonality of the stages reflects general points characteristic
of any expert research as one of the varieties of forms of cognition.
The variety lies in the part and number of same-named stages in the
structure of diagnostic studies. The order of application of these stages
contributes to a logically correct analysis of the pathomorphological
features, and (on the basis of their comprehensive evaluation)
formulation of the forensic veterinary diagnosis and the final expert
conclusion.

A procedure for removing objects from an animal carcass and
their subsequent laboratory examination, rules forensic veterinary
examination of animal carcasses, guidelines for describing and
assessing the condition of body parts and organs of the animal carcass,
the conclusion of a forensic veterinary expert, have been developed.
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Formulation of Research Problem

In 2019, at the initiative of National Sci-
entific Center «Hon. Prof. M. S. Bokarius
Forensic Science Institute» in the institu-
tions of forensic science of the Ministry of
Justice of Ukraine, a new type of forensic
examination — forensic veterinary exam-
ination was launched !, which is a scientific
study of objects performed by a veterinari-
an — forensic veterinary expert in order to
provide the conclusion on issues that arose
during the pre-trial investigation in crimi-
nal proceedings or the trial in any type of
proceedings % This type of forensic exam-
ination has recently been actively not only
in Ukraine but also in the rest of world ®.

Since the conceptual theoretical pro-
visions of forensic veterinary examination
are currently in the process of formation,
there is an urgent need for their develop-
ment, and experimental and practical jus-
tification *. One of such directions is the
doctrine of stages of the expert research
and their application in forensic veterinary
examination °.

Analysis of Essential Researches
and Publications

International and national legislation
accurately regulates the organization
and conduct of forensic examination °.
However, in Ukraine there are stillnolegally
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pia: Bemepunapni nayku. 2020. T. 22. Ne 97. C. 95—105. DOI: 10.32718/nvlvet9716 (date accessed:
08.09.2021).

OCHOBU CyZ[OBOI €KCIIEPTU3U: HABYATbHUIN IOCIOHUK /151 QaxiBIiB, sKi MarOTh HaMip OTPU-
Maru abo migTBepauTH KBamidikariio cyzoBoro excmeprta / aBr.-ykiaz.: JI. M. [oroB4eHKoO,
A. 1. JlosoBuii, E. B. CimakoBa-€dpemsan Ta iH. Xapkis, 2016. 928 c.

CimakoBa-Edpemsan E. B. [lo muTaHHS B3a€EMO3QIEKHOCT] €BPOIIEHCHKUX IHTeTpallitHUX IIPO-
LleciB i TeHZEHIIH iHTerpanii creniaJbHUX 3HAHb B YKpaiHi. Teopis ma npakmuka cyoosoi exc-
nepmu3u i kpuminaaicmuku. 2017. Bum. 17. C. 152—158 ; [HCTPYKIIis Ipo IpU3HAYEHHS Ta IIPO-
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53


https://doi.org/10.32353/khrife.1.2022.04
https://doi.org/10.32353/khrife.1.2019.08
https://doi.org/10.32353/khrife.1.2019.044
https://doi.org/10.1136/vr.f2694
https://doi.org/10.1136/vr.102306
https://doi.org/10.32718/nvlvet9716

Theory and Practice of Forensic Science and Criminalistics. Issue 1 (26)

ISSN 1993-0917

e-ISSN 2708-5171  https://khrife-journal.org/index.php/journal

established regulated procedures for its
conduct. In this regard, the development
of all urgent issues of veterinary forensics
is due to the need to properly classify the
offenses committed against animal life and
health, as well as the need of society for
a fair trial 7.

Modern forensic veterinary examina-
tion is supplemented by the latest scientific
research, which specialists are actively im-
plementing and using in forensic science.
Thus, new developments have enriched
the theory and practice of forensic veter-
inary examination of live experimental
animals 8, as well as the animal carcasses
whose death were caused by cruel treat-
ment or illegal hunting °. In the research
work “Development of guidelines for deter-
mining the severity of injures to animals”
(state registration number 0120U101976)
of National Scientific Center «Hon. Prof.
M. S. Bokarius Forensic Science Institute»
developed rules for determining the severi-
ty of damage caused to the health of experi-
mental animal; separately determined and
substantiated forensic veterinary criteria
and signs of harm to health, dangerous to
the life of the animal; the order of forensic
veterinary determination of the severity of

the damage caused to the animal’s health is
covered; forensic veterinary criteria of in-
jures penetrating into the body cavities of
the animal are substantiated; forensic vet-
erinary signs of moderate and mild damage
to the animal’s health are characterized. It
is proved that individual fractures, disloca-
tions and subluxations of individual bones
of the animals’ skeleton should be classi-
fied as serious injuries.

Another area of forensic veterinary
examination is a forensic veterinary
examination of animal carcasses . To
eliminate gaps in this area of expert activity
in the research work “Development of
forensic veterinary examination’s methods of
animal carcasses” (state registration number
0121U100299) analyzed forensic cases of
the examination of animal carcasses with
signs of violent death from cruel treatment,
developed and substantiated algorithms
for forensic veterinary examination of
animal carcasses with signs of violent
death, clinical and morphological epicrisis
of multimorbid animal pathology,
the procedure for forensic veterinary
examination of animal carcasses in the hall
of a specialized expert institution, forensic
veterinary determination of animals’

Ne 4038-XII (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/show/4038-12#Text (date
accessed: 20.02.2022) ;_Brinkmann B. Harmonisation of Medico-Legal Autopsy Rules. Interna-
tional Journal of Legal Medicine. 1999. Vol. 113 (1). Pp. 1—14. DOI: 10.1007/s004140050271 (date
accessed: 20.02.2022) ; Munro R., Ressel L., Grone A., Hetzel U., Jensen H. E., Paciello O., Ki-
par A. European Forensic Veterinary Pathology Comes of Age. Journal of Comparative Pathology.
2020. Vol. 179. Pp. 83—88. DOI: 10.1016/j.jcpa.2020.08.003 (date accessed: 20.02.2022).

Brooks Brownlie H. W., Munro R. The Veterinary Forensic Necropsy: A Review of Procedures and
Protocols. Veterinary Pathology. 2016. Vol. 53 (5). Pp. 919—928. DOI: 10.1177/0300985816655851

fnenko 1. B., llepeua JI. M., ITaprtoBcbkuii O. . HoBiTHI HayKoBi ¥ IpakTHU4Hi 3400yTKH Ta
MePCIeKTHUBU PO3BUTKY CYZ0BO-BeTEPUHAPHOI €KCIIEPTU3H XXUBUX TBapUH B YKpaiui. Akmy-
AAbHI NUMAHHA MA NepcneKmuel po3gumky cy0o8oi eKcnepmusu ma KpuMIiHAAICmuKy @ MaT-Iu

fAnenko U., [lepeua JI., Kazanies P. HoBelinre HayYHbIe U IPAKTUYECKYE JOCTIDKEHUS U ITep-
CIIEKTHBBI Pa3BUTHUS CyZe6HO-BeTepUHAPHO S9KCIIEPTU3BI TPYIIOB XKUBOTHEIX B VKpauHe. Legea

7
(date accessed: 20.02.2022) ; Brinkmann B. Op. cit.
8
MixHap. HayK.-IpakT. KoHD. (Ozeca, 03.09.2021). Ozeca, 2021. C. 368—373.
9
si Viata. 2021. Ne 1. Vol. II. Pp. 94—99.
10

Mangematin G. Post-mortem examination in food-producing animals. Regulations and stan-
dards. Point veterinaire. 1999. Vol. 30 (203). Pp. 33—36.
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poisoningwith medicine containing cardiac
glycosides, based on pathomorphological
examination, the forensic veterinary
examination and evaluation criteria for
fatal gunshot wounds of animals.

As indicated above, the development
of these and other issues of forensic veteri-
nary examination is due to the need of law
enforcement agencies in the correct classi-
fication of offenses against animal life and
health, and society - in a fair trial *. Expert
research is the cognitive activity of a fo-
rensic expert - a complex creative process
based on the latest advances in science and
technology, awareness of modern effective
research methods and expert skills 2.

During the forensic veterinary ex-
amination or expert research to perform
a specific expert task, specialists use appro-
priate research methods and techniques,
outline ways and means of its implementa-
tion, taking into account the stage of foren-
sic veterinary examination . Determining
the method of examination belongs to the
competence of the expert.

The specifics of the subject and
objects of forensic veterinary examination
determines the specifics of the study’s
stages. Operations that form separate stages
of the expert research — the application of
the laws of objective reality to acquire new
knowledge *. Stages of forensic veterinary
examination are formed on the basis of

the relevant tested expert procedures, the
nature of qualities of the examination’s
object, the experience of solving practical
expert tasks.

Adherence to the stages of forensic
veterinary examination largely ensures
the effectiveness, reliability and objectivity
of the study’s results, which is expressed
in its effectiveness, legality, verification,
etc. 5.

The relevance of this work is primarily
due to the lack of sufficient theoretical basis
for forensic veterinary examination in the
domestic scientific literature (systematic
analysis and clear differentiation of stages
of such examination) and the need to
implement scientific developments in the
expert practice of animal carcasses.

Objective of the work

To reveal the essence, functions and
significance of the stages of expert research
in forensic veterinary examination of
animal carcasses.

Main Content Presentation

In the process of any expert research,
including forensic veterinary, based on
general guidelines, regardless of the
tasks, it is advisable to distinguish four
stages: preparatory (preliminary research),

11 Benetato M. A., Reisman R., McCobb E. The veterinarian’s role in animal cruelty cases. Javma :
Journal of the American Veterinary Medical Association. 2011. Vol. 238. Is. 1. Pp. 31—34. DOI:
10.2460/javma.238.1.31 (date accessed: 20.02.2022).

12 McDonough S. P., McEwen B. J. Veterinary Forensic Pathology: The Search for Truth. Veteri-
nary Pathology. 2016. Vol. 53. Is. 5. Pp. 875—877. DOI: 10.1177/0300985816647450 (date accessed:

20.02.2022).

13 Byard R. W., Boardman W. The potential role of forensic pathologists in veterinary forensic
medicine. Forensic science medicine and pathology. 2011. Vol. 7. Is. 3. Pp. 231—232. DOI: 10.1007/

$12024-011-9241-x (date accessed: 20.02.2022).

14 Ilep6axoBchkuit M. I. [IpoBeZieHHS Ta BUKOPUCTAHHS CYAOBUX €KCIIEPTU3 Y KPUMIHAJIBHOMY
npoBaxeHH] : MoHOrpadis. Xapkis, 2015. 560 c.
15 Ottinger T., Rasmusson B., Segerstad C. H. A., Merck M., Goot F. V. D., Olsen L., Gavier-Widen D.

Op. cit.
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analytical (separate research), comparative,
synthesizing (evaluation).

The phasing of the expert study
reflects not only the procedure of expert
knowledge of the properties of forensic
veterinary examination objects, but also
allows to trace the process of examination
and evaluate the results obtained during
the analysis of the expert conclusion. Each
stage of expert examination of animal
carcasses performs certain functions and
provides solutions to intermediate tasks.

The division of the process of forensic
veterinary examination into separate stages
is due to various techniques, as well as
those tasks that the specialist solves in the
process of diagnostic forensic veterinary
examination of the animal carcass **. The
commonality of the stages reflects general
points characteristic of any expert research
as one of the varieties of forms of cognition.
The variety lies in the part and number
of same-named stages in the structure of
diagnostic studies.

The sequence of application stages
of expert research in forensic veterinary
examination of animal carcasses makes
it possible to logically explain the
pathomorphological changes found in
the animal carcass, and on the basis
of their comprehensive assessment to
formulate forensic veterinary diagnosis
and final conclusions based on expert
research V. During the forensic veterinary
examination, the expert uses special
methods and technical means to help
identify hidden information in the object
of study, which has probative value .
Consider in more detail the stages of

forensic veterinary examination of animal
carcasses.

1. Preparatory stage of expert research

At the first, preparatory stage of expert
research, the forensic veterinary expert
gets acquainted with the document on
appointment of examination, and also
the objects (material and materialized)
provided for examination. The main task
of the expert at this stage is to find out
the complete list of objects submitted
for examination, to establish compliance
of materials and objects received by
the expert institution (expert) with the
information specified in the procedural
document on appointment of forensic
veterinary examination, and to make the
scheme of the decision of the tasks set
before him. At this stage of examination,
the expert solves certain tasks related to the
study of the document on the appointment
of forensic veterinary examination or the
involvement of an expert; establishes the
category of the case for which the forensic
veterinary examination is assigned; studies
the list of objects subject to forensic
veterinary examination; finds out the
method of delivery of the animal’s carcass
and other materials, the type of packaging
(its nature and integrity), the name of the
received documents and the number of
sheets in them; checks the availability of
information in the case file to identify the
expert initiative. These data are extremely
important for the choice of methods of
forensic veterinary examination and
evaluation of the results obtained during
the examination. At this stage, the expert

16 Ribas L. M., Massad M. Rr., Pinto A. C., Heng H. G., Tremori T. M., Reis S. T., Baroni C. O., Mas-
sad E., Rocha N. S. Post-mortem CT vs necropsy in feline medicine. Journal of Feline Medicine
and Surgery. 2020. Vol. 22. Is. 12. 1206—1213. DOI: 10.1177/1098612X20919310 (date accessed:

20.02.2022).
17 Mangematin G. Op. cit.

18 Parry N. M. A., Stoll A. The rise of veterinary forensics. Forensic Science International. 2020.
Vol. 306. Art. 110069. DOI: 10.1016/j.forsciint.2019.110069 (date accessed: 02.05.2022).
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finds out the subject of forensic veterinary
examination, implemented in the tasks
and fundamental for further examination,
as well as the relationship of the object
with the subject of forensic veterinary
examination. After that, the forensic
expert, if necessary, formulates a request
for additional materials, information,
samples; selects regulations, methods and
sources of special literature, which will
be used during the forensic veterinary
examination and draws up a scheme of
further examination.

Thus, at the preparatory stage of
the expert examination, the expert
forms a program of forensic veterinary
examination of the animal’s carcass, which
regulates the content and procedure in
sequence, which ensures the solution of
a specific expert task.

2. Analytical stage of expert research
(separate research)

At this stage, the expert conducts the
examination of each object of forensic
veterinary examination separately or
individual components of one object (for
example, describes in detail, removes,
records, analyzes individual organs, parts
of organs or parts of an animal carcass)
that are important for binding of the set
expert tasks.

The carcass of an animal provided
for forensic veterinary examination is
material evidence in the case. Carrying
out its forensic veterinary examination is
always accompanied by a violation of the
anatomical integrity of tissues, organs,
parts of the body. Therefore (according
to pgh. 4.11 of the Instruction on the
appointment and conduct of forensic
examinations and expert research ¥,
hereinafter referred to as the profile
instruction) in the procedural document

on appointment of forensic veterinary
examination there should be the
permission for application of destructive
research methods; if such permission
is not available in this document, the
damage to the animal’s carcass must be
accompanied by the written consent of
the authority or person who appointed
the forensic veterinary examination or
involved the expert.

Registration and anamnestic data,
external and internal signs of an animal
carcass, results of additional instrumental
and laboratory examinations are subject to
expert research (fig. 1).

Examining the registration and
anamnestic data of the animal’s carcass,
establish: the location of the carcass
before autopsy; its physique, consistency,
fatness, the degree of cadaveric cooling
and hardening, the severity of signs of
decay; the condition of the visible part of
the mucous membranes, hair, skin, oral
and nasal cavities, available for external
examination; condition of the eyes,
auricles, neck, anus, external genitalia,
thoracic and pelvic limbs, spine and head,
assessing their development and integrity
to the touch.

During the internal examination of
the animal’s carcass at the analytical stage
of the expert examination pay attention
to the condition of the subcutaneous fat
layer, assess the condition of the cavities
of the animal’s carcass (presence of foreign
odor, condition of serous membranes);
humidity, relief, color, transparency,
layers, adhesions, filling of blood vessels,
hemorrhages and their localization;
thickening, adhesions with organs).

In the head area, the organs of the
oral cavity, nose, eyes, ears, soft tissues
and bones, the brain and its membranes,
lymph nodes, salivary glands, and

19 IHCTPYKUis IPO NpU3HAYeHHs Ta IPOBeJleHHS CyA0BUX eKcriepTHs ... . URL: https://zakon.rada.
gov.ua/laws/show/z0705-98#Text (date accessed: 20.02.2022).
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1. Examination of registration and
anamnestic data of the carcass

2. External examination of the

Detected injuries or pathologies

carcass

Y

A

Condition of the subcutaneous fat layer

» Examination of the head’s organs

\ 4

3. Internal examination of the

» Examination of the neck’s organs

Examination of the condition of the cavities

carcass

of the animal’s corpse

Examination of the thoracic cavity

> Examination of the abdominal cavity

\

| 4. Additional examinations |

\ 4

| 5. Forensic veterinary diagnosis |

Y

Detected injuries or pathologies

Fig. 1. Block diagram “Forensic veterinary examination of the animal’s carcass”

paranasal sinuses are subject to mandatory
examination. In the neck area, soft tissues,
cervical part of the esophagus and trachea,
thyroid gland, cervical part of the thymus,
large blood vessels (carotid arteries and
jugular veins), vagosympathetic trunk are
subject to mandatory examination.

Then conduct research on at least
three cavities of the carcass — thoracic,
abdominal, pelvic and cerebral, as well
as organs located in them. In the thoracic
cavity of the animal carcass must examine
the pleura, heart with pericardial sac, large
blood vessels, lungs, bronchi, thoracic
trachea and esophagus, thoracic thymus.

In the abdominal cavity of the
animal’s carcass examine the peritoneum,
diaphragm, spleen, liver with gallbladder,
pancreas, kidneys, adrenal glands,
stomach, large omentum, intestines, in
males (testicles with appendages, vas
deferens and urethra), in females (ovaries,
fallopian tubes, uterus, genitourinary
sinus), large blood vessels. The forensic
veterinary expert must pay attention to
the position of the organs in the body
cavities and the position of the dome of the
diaphragm.

In addition, examining each organ
separately, also assess its external
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condition and the condition of the
incision. Examination of parenchymal
organs (lungs, liver, kidneys, spleen,
pancreas, adrenal glands, thyroid gland,
ovaries, testes, etc.) are carried out in the
following order: 1) external signs — shape,
color, consistency, size of the organ, linear
dimensions, mass; and 2) internal signs —
the state of the parenchyma during
incision of the capsule; capsule condition;
the condition of the body’s tissues in
section.

Examination of tubular organs
(esophagus, larynx, trachea, stomach,
intestines, bladder, fallopian tubes, vas
deferens, uterus, etc.) are carried out
similarly: first describe the external
(shape, color, humidity, etc.) and internal
signs (organ content, mucosal condition
and muscle membranes, the degree of
blood supply to the vessels of the organ
wall).

Each organ removed from the
above cavities of the animal’s carcass
shall be described in accordance with
the procedure established in forensic
veterinary practice. For example, the
description of the heart contains the
following parameters: anatomical position
(anatomically natural or displaced); the
pericardium is separated or not separated
from the heart, anatomically intact or
damaged; the contents of the pericardial
cavity (absent, containing fluid (indicate
the volume in cm?); the nature of the
contents (yellowish, red liquid, fibrin film);
shape (conical or other); myocardial size
(unchanged, slightly enlarged, markedly
enlarged, reduced); weight (indicated
in grams); dimensions (indicate linear
indicators of length, width, thickness in
centimeters); the apex of the heart (blunt,
pointed); coronary arteries of the heart
(tortuous or not tortuous, narrowed or
not narrowed); epicard (shiny, dull; wet,
dry; smooth, rough; without overlays
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or with overlays of fibrin; without or
with hemorrhages in the form of small
hematomas, with hemorrhages of spotted
appearance (Tarde’s spots)); pidepicardial
fat (well expressed, moderate, absent,
contains infiltrates); left ventricular cavity
(unchanged, dilated or thinned; contains
liquid uncoagulated blood, red blood clots,
white blood clots, mixed blood clots); left
ventricular wall (unchanged, thickened,
thinned); the cavity of the right ventricle
(unchanged, dilated, thinned; contains
liquid uncoagulated blood, contains red
blood clots, contains white blood clots,
contains mixed blood clots); the wall of
the right ventricle (unchanged, thickened,
thinned); the ratio of the chambers of
the heart (defined as 2:1 or 3:1); blood in
the chambers of the heart (sat evenly, did
not sit down; settled more in the right or
left ventricles; color of seats: red, purple,
chocolate, white); endocardium (light
gray, gray; smooth, rough; shiny, dull;
no hemorrhage, spotted hemorrhage
(Minakov’s spots), expressed in the
valves in the form of small hematomas);
endocardiosis  (severe or  absent);
myocardial color (red, dark red, light red,
yellow-brown, brown, with white layers,
grayish-red, gray, spotted gray); humidity
(dry, wet); consistency (elastic, flabby,
dense); crescent valves (thin, thickened,
diffusely thickened; compacted, flabby;
with or without sclerotic plaques; smooth,
rough; transparent, translucent, matte);
three-and two-leaf valves (thin, thickened,
diffusely thickened; compacted, flabby;
with or without sclerotic plaques; smooth,
rough; transparent, translucent, matte);
chordal threads (not changed, shortened,
stretched, with unchanged thickness,
thickened, thinned); aorta (diameter:
unchanged, enlarged, narrowed);
sclerotic plaques (pronounced or absent);
transverse tears of the intima (expressed
or absent); color (dark red or light red);
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the surface of the inner shell (smooth or
rough); the width of the vessels above the
valves (indicate the width of the aorta and
pulmonary artery in centimeters); large
blood vessels (consistency of blood in
them: liquid, red, white or mixed); intima
surface (smooth or rough); transverse
tears of the intima (expressed or absent);
intimacy color (dark red or light red);
damage (absent or detected: indicate the
area and their nature).

As a result of a separate study, two
sets of features are distinguished: general
(without pathomorphological changes)
and individual (with pathomorphological
changes that characterize the organ or
body part of the animal’s carcass, to an
extent sufficient for diagnostic purposes).

For example, in the case of mechanical
asphyxia in a cat from the compression of
the neck by aloop, the diagnostic signs are:
single, open, unevenly indented, obliquely
ascending strangulation furrow in the
upper third of the neck, acute pulmonary
emphysema, punctate hemorrhages in
the conjunctiva and eyelids epicardium
(Tarde’s spots), plethora of internal organs,
liquid blood. Diagnostic signs in the case
of gunshot shroud blind penetrating
injury of the left chest of the animal with
damage to the left lung and heart: the
entrance on the anterior surface of the
left chest without signs of a close shot, the
presence of pellet in the wound canals,
left hemothorax, hemopericardium. For
combined trauma in dogs, the diagnostic
signs will be: penetrating stab-cut
damage to the anterior surface of the
chest on the left with damage to the right
atrium and cranial lobe of the left lung;
left hemothorax, hemopericardium.
In the case of open traumatic brain

injury diagnostic signs are: fragmentary
fracture of the left parietal bone with
damage to the dura mater, subdural
hematoma, subarachnoid hemorrhage
there, hemorrhage into the soft tissues of
the head, massive blood loss, anemia of
internal organs, weak pronounced carcass
spots.

At the stage of analytical forensic
veterinary research , a set of methods is
widely used *: in particular, general —
dialectical and logic (abstraction, analysis,

induction, idealization, formalization,
etc.), observation, measurement,
description, hypothesis construction,

planning,experiment, modeling, program-
mathematical, etc.; separate (instrumental
and auxiliary technical) — forensic
photography and microphotography,
radiological diagnostics, hematological
and microbiological, microscopy, mass
spectroscopy, etc.); special — the functions
of which are performed by specialized
(specific) methods of solving specific
expert tasks.

At the analytical stage of forensic
veterinary examination of the animal
carcass, the expert also uses various
technical means: as simple devices
(measuring ruler (in particular, metal),
magnifier, microscopes for various
functional purposes, scales, ultraviolet
and infrared light source, camera,
tape measure, measuring cylinders for
determiningtheamountofliquid, scalesfor
weighing organs, glasses made of ordinary
glass for eye protection) and tools (large
sectional knives; dissecting knives such as
surgical abdominal scalpels; cartilaginous
and cerebral knives; scissors: intestinal
and button, with pointed ends (dissecting)
for opening small blood vessels and ducts;

20 fAuenko I., CimakoBa-EdpemsaH E., [lepeua JI. MeTogu CyZ0BOI €KCIIEPTU3H Ta X 3aCTOCYBAHHSI
V CYZ0BO-BeTepHHAPHUX AOCHilKeHHsX. [Forensic expertise methods and their application in
forensic veterinary research] Teopis ma npakmuka cydoeoi ekcnepmusu i kpuminaaicmuxu. 2021.
Bum. 2 (24). C. 52—76. DOI: 10.32353/khrife.2.2021.04 (date accessed: 20.02.2022).
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knives: sectional, costal, bone, coopers,
cerebral intestinal, bent at an angle (for
blood vessels and canals) and button;
bone forceps; hammer with blade; saws:
bucksaw, double (from two parallel cloths
for opening of the spinal canal at carcasses
of small animals), sheet for deep cuts of
bones, double; chisel; scalpels, tweezers:
toothed and anatomical; probes (button
and grooved); chisel; rickets — a chisel for
opening the spinal canal; hammers (steel
and wooden); clamps for fixing the bones
extracted from the carcass during their
sawing; spoons of different sizes to drain
the fluid from the cavities of the carcass;
two-toothed hooks; injection syringes;
trepan; vise for fixing a detached head
and bones; ditches; this one; sideburns;
glassware for pathological material,
glass bottles) and sophisticated analytical
equipment X-ray machine, apparatus for
ultrasonographic examination, devices
for spectral analysis, mass spectrometers,
chromatographic analyzers, biochemical
blood analyzer, microscopes, etc.). At this
stage, the expert uses the methods and
means of forensic veterinary examination
not only to identify signs, but also to
record them.

In the process of forensic veterinary
autopsy of the animal’s carcass, the
expert removes pieces of individual
organs, tissues, biological fluids for
additional instrumental and laboratory
tests (including forensic toxicology,
forensic chemistry, forensic histology,
forensic immunology, microbiological,
parasitological, forensic, etc.). Sometimes
it is necessary to conduct instrumental
radiological and other visualization
methods of examination of the carcass .

Various foreign inclusions in the
animal’s carcass (particles of metal,
glass, wood, mineral oils, soot, grains of
gunpowder (in case of gunshot wounds),
dirt, etc.) can get into the areas of
damage from the contact surface of the
weapon. Their detection in the areas of
damage contributes to the specification
of expert conclusions on injuries and
the mechanism of action of traumatic
weapons. Thus, traces of metals in the
area of damage can be detected using
color prints, color chemical reactions and
spectral emission analysis.

Additional methods of forensic
veterinary examination can detect glass
fragments, which may indicate injury to
the glass or the tool that contains it (in
particular, the relevant parts of vehicles).
For this purpose, the method of direct
microscopy (magnification 8—12 x),
radiography in soft rays, centrifugation
of washes with distilled water of the
damaged area with simultaneous scraping
with a scalpel, color test with cresol red,
and stereomicroscopy are used.

When inspecting the area of
damage with the naked eye or during
stereomicroscopy, you can see such

foreign inclusions as wood particles, soot,
gunpowder grains, and so on.

Mineral oils in the area of damage can
be detected in the case of traffic injuries
(e.g., traces of lubricants), gunshot
wounds (gunpowder and sediment in the
area of the inlet). They detect them by the
characteristic luminescence in ultraviolet
rays. Gas-liquid chromatography is
a highly sensitive and accurate method
of detecting and differentiating different
mineral oils.

21 Grela M., Listos, P., Gryzinska M., Chagowski W., Buszewicz G., Teresinski G. (2018). Imag-
ing techniques as a method of sectional examination in forensic veterinary medicine. Medy-
cyna weterynaryjna. 2018. Vol. 74. Is. 12. Pp. 751—758. DOI: 10.21521/mw.6005 (date accessed:

20.02.2022).
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Sooty shot can be detected by
photographing the object in infrared rays
on special photographic plates and films.
Since smokeless soot contains mostly
metals of copper, lead, antimony, tin,
iron, the method of color prints, as well
as emission spectral analysis are used to
detect them.

Soot and gunpowder grains can be
detected during histological examination
of the area of the inlet on the body
skin and the walls of the wound canal.
The grains of smokeless powder in the
histological preparation have the form of
translucent fibrous masses of greenish-
gray or yellowish-gray color, round, oval
or elongated shape with clear contours, but
can also be in the form of small shapeless
particles. Gunpowder grains are black
particles.

Often the special knowledge and
professional competencies of a forensic
veterinary expert are not enough to solve
some expert tasks, so a comprehensive
examination is prescribed — for example,
forensic veterinary and forensic ballistic
examinations, forensic veterinary and
forensic biological examinations, etc.

Based on the analysis of each detected
pathomorphological feature of the animal
carcass, the forensic veterinary expert
identifies a set of specific pathognomonic
features and decides on their suitability for
solving diagnostic expert tasks.

During a comprehensive examination #
of animal cruelty (for example, forensic
veterinary and forensic ballistic) the
choice of general research methodology
is complicated: because the techniques
used by forensic veterinary experts should

not prevent the study of the same object
(animal carcass) to an expert of another
profile — for example, a ballistic expert.
After the forensic veterinary exa-
mination of objects (animal carcasses or
their fragments) received by the expert
institution, examination of case materials
(rulings, court rulings) and questions
referred to the expert, the forensic
veterinary expert puts forward expert
versions. The expert version (hypothesis)
is a reasonable assumption of the expert
about the properties and condition of the
provided objects (animal carcasses or
their remains), the final and intermediate
circumstances to be established during
the forensic veterinary examination.
Expert versions can be general, i.e.
to solve the problem in general (for
example, determining the cause of death
of the animal) and individual, which solve
intermediate expert tasks (for example, to
determine the nature of fatal injuries, their
location, survival or mortality, mechanism,
sequence, age of infliction, severity
of injuries found in the carcass of the
animal, the characteristics of the animal’s
carcass, which can establish the nature
and characteristics of weapons or other
weapons, which caused injuries, etc.).
Expert versions put forward various
causes of the animal death, in particular
the category of death (violent — from the
effects of certain actions or circumstances
on the body, when this effect causes
a condition incompatible with life %, or
nonviolent death — death from exposure
to pathogenic factors, the occurrence
of which is not associated with acts of
violence *), childbirth (natural; sudden —

22 CimaxkoBa-EdpemsH E. B. TeopeTuko-IIpaBoBi Ta MeTOLOJOTIYHI 3acasy KOMIIJIEKCHUX CYZO-
BO-€KCIIepTHHUX JOCTi/KeHb : AUC. ... I-pa IOpUA. HayK. Xapkis, 2017. 503 c.

23 Beirne P. For a nonspeciesist criminology: Animal abuse as an object of study. Criminology. 2006.
Vol. 37. Is. 1. Pp. 117—148. DOI: 10.1111/j.1745-9125.1999.tb00481.x (date accessed: 20.02.2022).

24 Piegari G., Cardillo L., Alfano F., Vangone L., Iovane V., Fusco G.. Pathological, Bacteriologi-
cal and Virological Findings in Sudden and Unexpected Deaths in Young Dogs. Animals. 2020.
Vol. 10. Is. 7. P. 1134. DOI: 10.3390/ani10071134 (date accessed: 20.02.2022).
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death without clinical signs of disease,
which occurs unexpectedly, suddenly in
aclinically healthy body; accident — death
due to injuries caused unintentionally,
as well as a result of natural disasters,
accidents and catastrophes, both natural
and man-made character %), types of
death (from mechanical injuries %, from
mechanical asphyxia ¥, from changes in
barometric pressure %, from high or low
temperature ¥, from electricity *, from
radiant energy *, from poisoning *).
Expert versions can also be put
forward regarding the age of death of the
animal, death at the scene, movement of
the carcass in space after death *, survival
or postmortem occurrence, mechanism,
sequence, age of bodily injury found in
the carcass; the nature and features of
weapons or other weapons that have

Without the design, development,
verification, refinement, final acceptance
of the expert version until the transition
from the hypothesis (assumption) to
a reliable, truthful conclusion, the
solution of problems in forensic veterinary
examination is impossible. You should
submit at least two versions. For example,
when solving a diagnostic expert task, the
first version — the damage occurred from
the fall of an animal from a height, the
second version — the damage is the result
of a collision with a moving vehicle; the
detected wound hole on the carcass was
formed by the action of a prickly object
or by the action of a high-velocity kinetic
projectile, which could be a bullet.

At this stage, the forensic veterinary
expert plans the sequence of forensic
veterinary examination of the animal’s

caused bodily harm on the characteristics
of the carcass, etc. *.

carcass, taking into account the
proposed expert versions: draws up
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a work plan, outlines the scope and
nature of the examination, selects the
necessary  methodology, containing
methods, techniques and tools terms of
the beginning and the end of forensic
veterinary examination.

When choosing a method, it is
necessary to take into account the
requirements for the methods of forensic
veterinary examination, in particular:
scientific ~ validity —and  reliability;
approbation, obviousness and clarity of
the results of application of these methods
for all participants of the process;
adherence to moral and ethical principles
and efficiency; verifiability and security;
simplicity and accessibility; relevance and
universality; admissibility and maximum
preservation of research objects.

Expert tasks are solved in three
ways: algorithmic, heuristic, and mixed
(combination of the previous two).

The algorithmic way in forensic
veterinary examination is suitable for
standard and typical expert tasks that
involve the use of standard solutions, and
is typical for solving typical issues related
to the objects most common in forensic
veterinary examination (in particular,
animal carcasses).

An example of such a typical
technique is the method of forensic
veterinary autopsy to determine the
cause of death. The carcass of the animal
is to be examined. During the forensic
veterinary autopsy, it was established that
specific pathomorphological features that
characterize the changes in the animal’s
body that are incompatible with life are the
gross anatomical destruction of the skull
bones and the substance of the brain. This
uses the macroscopic method of analysis.
The pathomorphological changes found
in the carcass together allow to determine
the location, nature, sequence of injuries

and the mechanism of their infliction, as
a result — to answer the question posed
in the document on the appointment of
forensic veterinary examination.

Ways to solve non-standard expert
tasks, which are not described in the
standard expert methods, the expert
develops independently during the
implementation of a specific forensic
veterinary examination. When setting such
tasks, the heuristic technique is predicted
by the specialist at the preparatory stage
of the examination.

The choice of the method of solving
the diagnostic forensic veterinary task is
determined by the nature and peculiarity
of the objects provided for forensic
veterinary examination. Objects (animal
carcasses), as well as the initial data that
are the basis for diagnosis, can be different
informative (sufficiently informative —
with a wide field of information features,
informative — with a sufficient field of
information features, uninformative —
with a narrow field of information
features, non-informative — in the absence
of information signs).

Upon completion of the analytical
examination, the forensic veterinary
expert concludes that the set of symptoms
is sufficient or insufficient to make
a forensic veterinary diagnosis. The
conclusions made at the analytical stage
are supplemented by the specialist
in comparative and  synthesizing
examinations.

At the analytical stage of forensic
veterinary examination of the animal’s
carcass during the solution of the
diagnostic expert task, the expert
experiment is not used.

Analysis and synthesis of features
obtained as a result of analytical (separate)
research allows for a full comparative
examination.
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3. Comparative stage of expert research

The main task of this stage is to
compare, determine the coincidences or
discrepancies found during a separate
examination of the complexes of features
of the studied objects, and if there are
differences — to establish their cause and
determine whether they are natural and
significant or accidental.

Analytical and comparative research
are interdependent. The comparison
procedure is carried out on the basis of
the features established during a separate
examination of the animal -carcass.
For its part, the task, the object and
the direction of the separate study are
entirely determined by the purpose of this
stage: the preparation of a comparative
examination. The properties and signs
(pathomorphological changes) of the
object (animal carcass) isolated and
examined at the analytical stage are
compared with the well-known normal
structure of organs and tissues.

Comparative research during
diagnostic forensic veterinary
examination has its own specifics. First,
by comparing the normal structure of
an organ or tissue and the pathologically
altered structure of those organs and
tissues. Secondly, to make a forensic
veterinary diagnosis based on the results
of the study of the animal’s carcass is
possible only as a result of a comparative
research of a set of diagnostic specific
(pathognomonic) signs.

At this stage, the method of
comparison prevails. When comparing
objects based on the results of quantitative
determination of the composition and
structure of their material, methods of
mathematical statistics of measurement
results are used. This stage is completed
by establishing the coincidences and
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differences of the features of the compared
objects.

After analyzing all the results of the
examination (forensic veterinary autopsy,
instrumental and laboratory additional
research), regardless of the tasks to be
solved during the forensic veterinary
examination, the expert formulates
a  forensic  veterinary  diagnosis.
Summarizing the theoretical data of the
scientific literature, our own research
and many years of practical experience,
we propose to define a forensic veterinary
diagnosis as a conclusion formulated
by a forensic veterinary expert based
on a comprehensive examination of an
animal carcass on the nature of the essence
of the disease and / or trauma, reflecting
the nosology, etiology, pathogenesis and
mechanism of such disease and / or injury
(according to veterinary terminology).

The formulation and construction of
the forensic veterinary diagnosis makes
it possible to summarize the main and
important points identified during the
examination of an animal carcass, shows
the relationship between the cause of
death and injury, or poisoning, or disease,
and further facilitates the preparation of
substantiated expert conclusions based
on the results of forensic veterinary
examination of the animal’s carcass with
signs of violent or sudden death.

The logical and consistent formulation
of the forensic veterinary diagnosis
testifies to the high professional level of
the forensic veterinary expert and helps
to compare the results of lifelong clinical
examination of the animal with the results
of forensic veterinary examination of the
carcass in case of death.

Forensic veterinary diagnosis allows
the personwhoappointedthe examination,
as well as the court to better accept the
conclusions, to obtain a complete picture
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of the nature of the injuries or diseases
that led to the death of the animal and
established during the forensic autopsy
of the carcass. The diagnosis helps more
precisely formulate the cause of death and
justify it, structure the descriptive part
and facilitate the expert’s conclusion.

Forensic veterinary diagnosis
is morphological. It is based on
morphological detection of pathological
processes. The main task of the forensic
veterinary expert is to determine the
main and immediate cause of the animal
death. A necessary condition for this is the
obligatory etiopathogenetic connection
between the detected pathomorphological
changes of the animal (in case of bodily
injuries or diseases) and its death, which
are reflected in the forensic veterinary
diagnosis.

For forensic veterinary diagnosis, its
three-member, rubricized structure is
generally accepted. Headings of forensic
veterinary diagnosis its sections for fixing
the main injury or disease, complication
of the main injury or disease, combined,
concomitant and background injuries or
diseases in the form of nosological units.
Nosological unit — a specific disease or
injury, poisoning or condition, identified
on the basis of established etiology,
pathogenesis and / or mechanism as
a set of features identified by clinical,
laboratory and instrumental methods
that allow to identify disease, injury or
poisoning.

The main injury or disease is
the nosological unit with the most
pronounced  manifestations, = which
caused death of the animal (for example,
compression of the brain by a growing
hematoma, for traumatic brain injury).
The main nosological unit of a disease,
injury, poisoning or condition can by itself
(without development complications) lead

to death, as well as become both primary
and immediate cause of death. Such
nosological units are considered primarily:
mechanical trauma, incompatible with
life (for example, traumatic separation of
the head from the torso, gross destruction
of the brain, etc.), acute poisoning by toxic
substances (e.g., potent pharmaceutical
substances, etc.), various types of
mechanical asphyxia loop, etc.), electric
shock (for example, lightning or industrial
electricity), the action of extreme
temperatures (e.g., general hypothermia,
and so on), etc.

Complications of the main injury or
disease are nosological units, more often
symptoms and syndromes, which are
directly or indirectly related to the main
injury or disease, but are not its detection.
Complications of the main injury or
disease are the closest ones that occurred
immediately after the injury or at the
beginning of the disease (for example,
heavy blood loss, embolism, etc.); distant,
developed in the late period of illness or
injury (for example, pneumonia, sepsis,
peritonitis, etc.); the main ones that are
leading in the development of injury or
illness and have become decisive in the
onset of death of the animal. The main
complication is the cause of death.

Concomitant injury or disease is one or
more nosological units directly related
to the underlying disease or injury and
involved in the mechanism of death. They
can be formed both before and after the
main injury or disease and are not directly
causally related to the onset of death.

Competing injuries or diseases are
nosological forms that the animal has
suffered from during its lifetime, and
each of them individually, by itself or due
to its complications, could lead to death.
Examples of such diseases are any serious
fatal illnesses and injuries that coincide
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in time in one sick animal (for example:
severe traumatic brain injury with bruising
of the brain and stab wounds with signs
of massive blood loss; incompatible with
life cerebral infarction and myocardial
infarction, severe traumatic brain injury
and stab wound with damage to a large
blood vessel, etc.).

Combined injuries or diseases are those
in which a dead animal has suffered at
the same time and which, by mutually
aggravating each other, have resulted
in death, each of which has not been
fatal (e.g., fracture of several ribs and
chronic obstructive pulmonary disease
with respiratory failure). It is important
to note that competing or combined
diseases are nosological forms that occur
simultaneously and not sequentially.

Background injury or disease is one that
isnotetiologically related to the underlying
injury or disease, but pathogenetically
significantly exacerbates the underlying
disease (e.g., adverse trauma in animals
with severe diabetes mellitus: diabetes
mellitus often causes secondary immune
deficiency, becomes a background disease
for many infectious diseases).

The immediate cause of death is an
injury or illness or its complications,
which became the final manifestation
in a chain of pathological processes
that directly caused the death of the
animal (e.g., gross destruction of the
animal’s body, vital organs, etc.), or
nearby complications (e.g., significant
blood loss, embolism, etc.), or distant
complications (e.g., pneumonia, sepsis,
peritonitis, etc.).

Forensic veterinary diagnosis is
formed concisely, clearly, completely,
accurately, with the formulation of

pathomorphological changes arranged
in a logical sequence, taking into account
the pathogenetic principle, with the
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definition of the underlying disease and
the processes that accompany it, which is
the basis of expert conclusion.

Forensic veterinary diagnosis
confirms, clarifies or expands the
clinical diagnosis (in case of death of the
animal during treatment). Diagnosis is
not a conclusion, it only contributes to
the correct, consistent and reasonable
drawing of conclusions. If the results of
laboratory tests are necessary for the
formulation of the diagnosis, it is made
out after their receipt.

The wording of the forensic veterinary
diagnosis is unregulated. The diagnosis
does not explain or substantiate anything,
but it must be complete, i.e., it must
contain all pathomorphological changes
or injuries detected by the forensic
veterinarian during the autopsy of the
animal. In this case, homogeneous
injuries, diseases or conditions combine.

Forensic veterinary diagnosis is
based on nosological and pathogenetic
principles, reflecting the sequence of
development of the detected changes. The
most important are its components — the
main disease (injury), its complications,
concomitant and background diseases or
injuries.

Sometimes the forensic veterinarian
cannot prove and explain the cause of the
animal’s death. In this case, he declares
the impossibility of establishing the cause
of death and states why (for example, due
to severe signs of decay of the carcass or
its skeleton, etc.).

On the basis of special veterinary
knowledge, the expert must analyze the
results of intermediate expert studies and
give an expert assessment. To do this, it
is necessary to move to the next stage,
which is the evaluation of research results,
summarizing their results and formulating
conclusions.
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4. Synthesizing stage

(evaluation stage of the expert research)
The final stage of expert research is the
most responsible for forensic veterinary
examination, because the expert gives
the final conclusion and determines
the weight of all signs identified at the
analytical stage of diagnostic research,
their diagnostic informativeness,
identified in the comparative study, forms
an intermediate expert opinion on the
results. research. The synthesizing stage
of expert research completes the process
of forensic veterinary examination, and
its content is the generalization and
aggregate expert evaluation of the results
of individual studies, based on methods
of formal logic (analysis, synthesis,
deduction, induction) and their inner
convictions, which are the basis for
conclusions *. The results of this stage are
presented in the synthesizing section of
the research part of the expert’s opinion,
so it is also called synthesizing.

Expert evaluation at the stage of
synthesis is characterized by the following
features:

+ itisfinal, determinesthe necessary
(minimum) and sufficient
(maximum) basis for the expert’s
conclusion, which determines its
form and content;

+ concerns a set of
pathomorphological changes
in the animal’s carcass, and not
individual features detected at the
stage of separate examination in
individual organs, tissues or parts
of the body;

+ the expert evaluates not individual
identified pathological changes

in organs and tissues, but their
totality, given the informativeness
of each, i.e. has an integrative
nature.

In contrast to the evaluation of
individual pathomorphological features
found in the animal’s carcass to solve
intermediate tasks at individual stages
of expert research, expert evaluation
in the final stage covers the whole set
of established pathognomonic changes
detected in the animal carcass, the results
of additional instrumental and laboratory
studies, results research of case materials:
it is carried out to solve the tasks set in the
document on the appointment of forensic
veterinary examination.

The pathomorphological signs found
in the animal’s carcass are evaluated in the
following sequence: 1) the main injury or
disease that led to the death of the animal;
2) complications of the main injury or
disease; 3) competing, concomitant and
background injuries or diseases.

Evaluation should
with an indication of the species
of the experimental animal’s
carcass; sex, age and physiological
characteristics; analysis of the revealed
pathomorphological pathognomonic
changes in organs and tissues, which
became the basis for forensic veterinary
diagnosis. Expert assessment of these
changes involves a scientific explanation
of their nature: the specialist notes
the identified injuries, their location,
survival or mortality, sequence,
pathogenetic mechanisms of occurrence
(infliction), the nature of the injury that
could have caused the injury, cause
and effect between injury and death

begin

35 Ocurnenxo L. II., IIpopoderko B. B. BUCHOBOK eKcIlepTa B IOCYZ0BOMY po3ciifyBaHHi. FOpuduu-
HUll Hayko8uil eneKmporHull scypran. 2020. Ne 2. C. 339—402. DOI: 10.32782/2524-0374/2020-2/104

(date accessed: 20.02.2022).

68


https://doi.org/10.32782/2524-0374/2020-2/104

Ivan Yatsenko. Stages of expert research and their application in the
forensic veterinary examination of animal carcasses. DOI: 10.32353/khrife.1.2022.04

of the animal. For this purpose, the
information reflected in case materials
and belongs to a subject of research
acquires special value.

At the stage of evaluating the results
of forensic veterinary examination of
an animal carcass in forensic veterinary
examination it is advisable to apply
objective  conditions  (criteria)  of
evaluation. For example, in diagnostic
researches of visible mucous membranes
consider:  integrity = (not  broken,
broken — mark a site); color (pale pink,
pale gray, pale, jaundiced, cyanotic,
pigmented); humidity (expressed well,
moderately, absent); inflammation
(absent, catarrhal, purulent, purulent-
catarrhal, hemorrhagic); damages
(absent, registered — indicate the area of
distribution and their nature); the presence
on the surface of mucus, erosions, ulcers,
exudate (fibrinous, purulent, etc.), as
well as hemorrhage, atrophy (thinning)
or hypertrophy (thickening). There are
criteria for describing other organs and
parts of the body.

To automate the registration and
analysis of individual pathomorphological
features of the animal’s carcass, you can
use computer programs, in particular,
developed by us information and expert
system “Forensic Veterinary Section”.

At the stage of expert evaluation of the
results of diagnostic forensic veterinary
examination of the anima’s corpse and
the formation of conclusions, when there
is a transition from hypothesis to reliable
judgment, the specialist survival or post-
mortem infliction, time of injury, causal
relationship between the nature of the
injury and the death of the animal, the
rate of death of the animal after injury,
the animal’s pain and suffering from the
damage. The explanation of the existing
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deviations (variability) of the situation (for
example, background and concomitant
diseases or injuries), which do not affect
the reliability of the diagnostic conclusion,
should be provided here.

An important question to be answered
by a forensic veterinarian is the time of
infliction of fatal injury to the animal. If
in the course of the forensic veterinary
examination a sufficient number of
pathomorphological signs characterizing
the age of the animal’s death is established,
the expert has the right to state that the
death of the examined animal occurred
at the time and under the circumstances
specified in the forensic veterinary
examination.

In order to confirm the objectivity
of the expert’s conclusion based on
the results of the forensic veterinary
examination and substantiate the
obtained results, the expert must indicate
in the conclusion that there is a direct
necessary causal link between the
animal’s injuries and death.

When deciding whether an animal
has experienced pain and suffering from
injuries, the forensic veterinary expert
should consider the nature and number of
injuries, their location, take into account
the vital importance of the damaged organ
or body part, and so on. Thus, in the case of
causing non-life-threatening damage to an
animal, when death could occur instantly,
the expert first notes that the death of
such an animal occurred fairly quickly
(immediately), immediately after the
injury, so the animal felt pain for a short
time. In the case of infliction of non-life-
threatening injury to an animal, when the
death did not occur immediately after its
injury, the expert notes that before death
the animal felt pain and suffered from
bodily injuries.


https://doi.org/10.32353/khrife.1.2022.04

Theory and Practice of Forensic Science and Criminalistics. Issue 1 (26)

ISSN 1993-0917

e-ISSN 2708-5171  https://khrife-journal.org/index.php/journal

In the final part of the conclusion,
the expert provides information on
exactly how, for what reasons and in what
sequence the changes related to the event
of the crime took place.

When solving diagnostic expert
tasks, the stage of expert evaluation is
characterized by a variation of alternatives,
the choice of one, the most reliable set of
informative features. In particular, among
the set of pathomorphological features
found in an animal carcass, the most
informative are pathognomonic for a
particular injury or disease.

Drawing conclusions based on the
results of forensic veterinary examination
is a mental process that takes place in
stages. The forensic veterinary expert,
based on the laws and techniques of
logical thinking, can return to the results
of the analytical and comparative stages of
the examination, their course, refer to the
case file. Forensic veterinary examination
is characterized by the consistent
accumulation of separate, intermediate
conclusions, from which follow the final
conclusions, which become the answer
to the questions posed in the document
on the appointment of forensic veterinary
examination.

“Conclusions” is the most responsible
section of the final part of the expert’s
conclusion, which is the result of the
examination of the animal’s carcass,
the point of the final part of the autopsy
report, which concluded the cause of
death, location and nature of injuries,
survival or mortality, sequence of
infliction, mechanism of formation,
causal relationship between the nature
of the injuries and the death of the

animal, ascertaining whether the animal
experienced pain and suffering before
death, etc. If the cause of death was a
disease, then indicate the underlying
disease or injury, its complications,
competing, comorbid and background
diseases.

“Conclusions” must be complete,
motivated, scientifically sound,
consistently stated, clear, specific,
expressive, understandable, based on

factual data, avoid repetition, overload
with special veterinary terms.

In the final part (results) the expert
gives full and substantiated answers to
the questions posed to him, set out in
the court decision or resolution of the
person who appointed the examination or
involved a forensic veterinary expert. It is
allowed to combine similar questions and
change their sequence without changing
the wording of the question. In the final
part of the opinion, the expert may also
indicate the answers to questions that the
investigator did not ask, but which, in the
opinion of the forensic veterinary expert,
are important for the investigation (expert
initiative).

At the stage of evaluation of the
examination concentrated professional
knowledge, practical experience of the
forensic veterinary expert in the field
of veterinary medicine and biology, his
ability to recognize patterns of diseases
or injuries identified in the carcass
of an animal, on the basis of which
the specialist formulates a forensic
diagnosis — provides answers to the
questions posed in the document on
the appointment of forensic veterinary
examination *.

36 Mernex JI. B. OmiHKa Zj0Ka3iB SIK 3aKJIIOYHHI eTall IPOIiecy JoKasyBaHHs. BicHuk JIy2ancvkozo
Jepacasrozo yHigepcumemny sHympiwinix cnpas imeni E. O. Jidopenka. 2015. T. 1. Ne 69. C. 132—

142.
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The inner conviction of the expert
is the state of his consciousness, which
reflects the result of mental subjective
activity in the process of examination
of expert assessment of factual data
on a particular examination, the result
of which is reflected in the expert’s
conclusion. Such defining features of
the definition of “internal conviction
of the expert” reveal its content and
significance in forensic expertise,
take into account the latest conditions
of forensic activity, as well as state
confidence in the correctness of the
conclusion, i.e., compliance with reality,
truthfulness, infallibility, many factors.
First of all, it is based on the results of
forensic autopsy of the animal’s carcass,
additional laboratory and instrumental
studies of the material removed from
the carcass and, if necessary, the study
of case materials.

The expert analyzes the entire
technological process of forensic
veterinary examination of the animal’s
carcass, illustrations of the general
appearance of the carcass or its individual
organs and parts of the body, as well as
pathognomonic changes in organs and
tissues directly related to bodily injury or
illness, show how clear and convincing
they are for perception by a person,
who appointed the forensic veterinary
examination or involved a forensic
veterinary expert, as well as other
participants in the process, and to what
extent they confirm the validity of the
formulated conclusions.

Requirements for the cognitive and
evaluative judgment of the forensic
veterinary expert are presented in Fig. 2.

Requirements for the cognitive and evaluative
judgment of the forensic veterinary expert

quality of the proposed working
hypotheses

correctness of the solution of the
expert task within the special
knowledge and available methods of
such solution

validity and reliability of selected
research methods

obviousness and visibility of the results
for all participants in the process

> opport‘unity t(? check the .resu‘lts of
forensic veterinary examination

established factual data must be

the result of the application by the

—> forensic veterinary expert of his special
knowledge in veterinary medicine and
other related sciences

Fig. 2. Block diagram “Requirements for
the cognitive and evaluative judgment of the
forensic veterinary expert”

The formulation of conclusions
takes place on two conditional levels:
intermediate and final. During the
forensic veterinary examination of
the animal’s carcass, the expert makes
certain judgments about the nature
of pathomorphological changes, their
number, location, severity, and so on.
These judgments are an intermediate
conclusion ¥. After conducting a full set of
expert examination (forensic veterinary
autopsy, as well as additional laboratory
and instrumental studies), the expert

37 Listos P., Gryzinska M., Kowalczyk M. Analysis of cases of forensic veterinary opinions produced
in a research and teaching unit. Journal of Forensic and Legal Medicine. 2015. Vol. 36. Pp. 84—89.
DOI: 10.1016/j.jflm.2015.08.002 (date accessed: 20.02.2022).
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forms a general opinion (judgment) on
the cause of death, location and nature
of injuries, survival or postmortem
formation, sequence of tasks, mechanism
of formation, causal relationship between
the nature of injuries and death of the
animal, etc. The final nature of the
assessment at the stage of synthesizing
research is that it provides a basis for
formulating a final expert conclusion.

In the case of a commission or
comprehensive examination, the
conclusion is formed according to
the general rules set out in the profile
Instructions, taking into account the
following features:

« experts involved in conducting

a comprehensive examination
must have the professional
knowledge necessary and

sufficient to be well versed in the
methodology and conclusions of
other experts and to determine
their significance for the overall
conclusion. They should also
be familiar with the method
of joint implementation of a
comprehensive examination,
because only the interaction
contributes to the integration
of specialized knowledge ne-
cessary and sufficient for
a comprehensive forensic
veterinary examination and the
formation of a joint conclusion
of experts. To formulate and
substantiate such a conclusion,
the knowledge of one or
more members of the expert
commission is not enough (unlike
the commission examination);

+ to organize a joint research
program, appoint the head
of the experts (from forensic
experts involved in conducting

a comprehensive forensic
examination);

« research conducted by individual
experts describe in the relevant
sections of the examination part of
the expert conclusions which are
signed by these experts, indicating
their names and initials;

« generalization and expert
evaluation of examination results
are recorded in the synthesizing
section of the research part of the
expert conclusion, where each
expert signs exactly the part that is
the result of his research;

« experts involved in conducting
a comprehensive examination
should discuss and analyze the
results of each research conducted
to formulate a joint conclusion on
the issues raised by the experts in
the document on the appointment
of a commission examination;

« if at least one expert in the
complex examination has doubts
about the conclusion of the other
experts of this composition, he
cannot individually formulate and
provide the final conclusion of
the experts. Such an expert may
sign only the individual interim
conclusions provided by him
or provide a separate opinion
describing the course and results
of research conducted by him
personally.

Thus, for the formation of the
final expert conclusion is a necessary
condition: in particular, the expert
examination must comply with the
principles of legality of the expert
procedure, independence and
competence of the forensic expert,
scientific validity, completeness,
comprehensiveness, verification,
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use of all means and methods of the
examination *.

To solve the diagnostic expert task, the
established set of features, which contains
pathomorphological changes found in
the animal’s carcass, and the results of
additional laboratory and instrumental
research, which give the expert grounds
to answer the questions posed in the
document on the appointment of forensic
veterinary examination, are sufficient ¥.

Conclusions

In the process of any expert research,
in  particular  forensic  veterinary
examination of animal carcasses, based
on general methodological provisions,
regardless of the tasks, there are four
stages: preparatory (preliminary
research), analytical (separate research),
comparative, synthesizing (evaluation).

The phasing of the expert research
reflects not only the procedure of
knowledge of the properties of the
forensic veterinary examination objects,
but also allows to trace the process of
examination and evaluate the results
obtained during the examination of the
expert’s conclusion. Each stage of expert
examination of animal carcasses performs
certain functions and provides solutions
to intermediate tasks.

The division of the process of forensic
veterinary examination into separate
stages is due to various techniques, as
well as tasks that the specialist solves
in the process of diagnostic research.
The commonality of stages reflects the
general points characteristic of any
expert research as one of the varieties of
cognition forms. The difference lies in
the part and volume of the same-named

38 Illep6akoBcekuii M. I. 3asHady. TBip.
39 Listos P., Gryzinska M., Kowalczyk M. Op. cit.
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stages in the structure of diagnostic
research.

The application’s sequence of stages
of the expert research in forensic
veterinary = examination of animal
carcasses allows logically correct analysis
of pathomorphological signs found in the
animal carcass, and on the basis of their
comprehensive assessment to formulate
forensic veterinary diagnosis and final
conclusions based on expert research.

Given that the procedures of forensic
veterinary examination, being in the
process of formation, require clear
regulation and systematization of stages
of forensic veterinary examination (in
particular, animal carcasses), we have
developed methods for describing and
assessing the body and organs of the
animal carcass, drawing up an opinion of
the forensic veterinary expert based on
the results of forensic veterinary autopsy,
the procedure for removing objects of
forensic veterinary examination from the
carcass of an animal and their further
laboratory examination, the rules of
forensic veterinary examination of animal
carcasses. In addition, we have prepared
for publication a textbook “Forensic
Veterinary Thanatology: The doctrine of
dying, death and cadaveric phenomena”,
which combines various expert cases
and reflects the essence and structure of
a particular stage of forensic veterinary
examination.

Scientific and theoretical
developments we test and implement in
practice during the forensic veterinary
examination of animal carcasses at the
National Scientific Center «Hon. Prof.
M. S. Bokarius Forensic Science Institute»,
the number of which is growing rapidly
every year.
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Cra/iii eKCIIepTHOTO JOCTiI;KeHH Ta iX
3aCTOCYBaHHS Y CyZJOBO-BeTe€PUHAPHIN
eKCIepTH3i TPYIiB TBApUH
Isan Auenko

Obspynmosano,  wo  cmadiliHicmp
excnepmHozo 0docaidxceHHs nid wac cyodo-
80-8eMEPUHAPHOL  eKCepmu3u  Mmpynie
Meapur [PYHMYEMbCS HA 3A2aNAbHUX Me-
MOOUHHUX TO0A0MEHHAX CY0080L eKcnep-
moaozii i MICMuUmMv NPUHAMHI YOmMuUpU
cmadii: nideomosywy (nonepedne docaidiceH-
HA), aHaaimuyHy (po3odinvbHe 00CAI0NCeHH),
NOPIBHANLHY ma cuHmMe3yowy (OUYiHHY), He
Auute gidbusardu npoyedypy nisHAHHs exc-
nepmom eaacmugocmeii 06’ekmie cydoso-ge-
MepuUHApHOL excnepmu3i, a il dardu 3mozy
NpoCcmexcumu npoyec nposedeHHs excnep-
mu3u il oyiHumu 3006ymi pe3ynemamu nio
4ac OYIHI0BAHHS BUCHOBKY eKCnepma.

Kosicna cmadis excnepmtozo 0ocaiodnceH-
HA mpynié meapun 00YyMO81eHA PIHUMU
MexXHIYHUMU npuiiomamu il 3a80aHHAMU
JdocaiOmcennsa ma 3abe3neuye po3e’a3aHHs
NPOMINCHUX 3a80aHb, AKi 30e6i4bUL020 Ma-
tomu diazHocmuvHuil xapakmep. CRiAbHICTb
cmadiil 8idobpancac 3deaAbHi MOMEHMLL,
XxapaxkmepHi 0as 6yJb-9K020 eKCnepmHoz0
docnidxnceHHsa 4K 00H020 3 pisHosudie gopm
nisHamma. PisHuys noageae 6 wacmuyi i 06-
CA31 OOHOUMeHHUX cmadill y cmpyKmypi
diazHocmuynux docaioxnceHs. Yepeosicmy 3a-
cmocye8anHs 3eadanux cmadiil cnpuse A02iv-
HO NPABUALHOMY AHANZYBAHHIO BULBACHUX
namomopgonoeiuHux o3Hax i (Ha nidcmasi
8CeOTUH020 1X OUIHIOBAHHS) POPMYAIOBAHHIO
cydogo-eemepurnapHozo 0iazHo3y ma ckAd-
OaHHIO OCMATMO4YHO20 BUCHOBKY eKCnepmad.

Po3spobneno nopsdok eunyuenHs 00’ek-
mie i3 mpyna meapuHu i nodaavliozo ix
1abopamoproz0  0ocAidHceHHs, npasuad
€y0080-8eMepUHAPHOL eKCTiepmu3l mpynis
meapum, memoduuHi pekoMeHOauil 3 onucy-
8aHHA 1l OUIHI0BAHHS caHy JiASHOK miid
il Opeawie mpyna meaputl, ykAadanHs euc-
HOBKY CY0080-8eMmMepUHAPHO20 eKCTiepma.

Knawouosi caosa: cydoso-eemepunapha
ekcnepmu3aa; mpynu meapuH; cmaodii ekc-
nepmHo20 00CAi0HeHHs; npoyec i 3a80aHHS
diazHocmuunozo  00CALONCeHHA; BUCHOB0K
excnepma; MemoOuki onucy il OYiHIO8AH-
HA cmaHy OlLASHOK mind ma opeanie mpyna
MeapuHiL.

Crasuy SKCIIEPTHOTO HCCIeA0BaHUA
Y UIX IPUMEeHEeHNe B Cye0HO-BeTepu-
HApHOH 5KCIePTHU3€e TPYIIOB }KMBOTHBIX
Hean Ayenko

ObocHosano, umo cmaduiiHocms IKC-
nepmmozo uccredosanus 6 xode cydeb-
HO-8eMepuUHAPHOLL  IKCePMuU3sbl  mMpynos
HUBOMHBLX basupyemcs Ha 06WUX Memo-
Judeckux noaoxceHusx cyde6Holl Ikcnep-
MoN0ULL U 8KAIOUAem Hemblpe cmaduu:
nodeomosumenvhyo  (npedsapumenvHoe
uccnedosanue), anasumuueckyio (pasdens-
HOe uccned08anle), CPaAGHUMEAbHYIO U CUH-
mesupyowyio (OYeHOUHYI0), He MOALKO
ompasicas npoyedypy NO3HAHUSL IKCTLEPTOM
coiicme 06sekmos cydebHO-8emepUHApHOTL
IKCnepmu3sl, HO U N0360455 Npocaedums
npoyecc nposedeHus dKCNepmusvl U Oye-
HUMb NOAYYEHHble Pe3yAbMmambl Npu oye-
HUBAHUU 3AKAI0UEHUSL IKCTIepma.

Kaxcdas cmadus akcnepmHozo ucce-
dosanus mpynos HUBOMHbLX 00YCA08AEHA
PA3HBIMU MEeXHUYeCKUMU NPUEMAMU U 3a-
dauamu OuasHOCMu4ecko20 UCCAed08aHUsL
u obecneuusdem peuleHue TMPOMeNCYMOHU-
HblX 3a0anuil, UMeWUX, 6 OCHOBHOM,
Juaznocmuueckuil xapakmep. ObujHoCMb
cmaduii ompadscaem obujue MOMEHMbL, NPU-
cywue a1060My IKCNepMHOMY Uccaedosa-
HUI Kak 00HOIL U3 pa3HosudHocmell gopm
nosnanus. Pasnuya 3axatouaemcs @ done
1 068éMe 0OHOUMEHHBLX cmaduil 8 cmpyk-
mype OuAeHOCMUYECKUX UCCAe008aAHULL.
OuepédHocmb npumeHeHUs YNOMAHYMbLX
cmaduil cnocobcmeyem Aoeudecku npa-
BUALHOMY AHAAUBUPOBAHUIO OOHADYIICEH-
HBIX Namomop@onouteckux npusHaxos
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1 (Ha 0CHOBe 8CECMOPOHHE20 UX OUeHU8A-
Hus) gopmyauposanuio cydebHo-semepu-
HApHO20 OUA2H03A U COCMABAEHULI0 OKOHYA-
MeAbH020 3AKAI0UEHUS IKCNepma.

PaspabomarsL nopsdok ussamus obsex-
M08 U3 MPyna HUBOMHO20 U NocAedyiouLe-
20 UX 1a60pamopHo20 UCCAed08aAHUS, Npd-
suna cyOebHO-8emepuUHAPHOLL IKCTLepMU3bL
Mpynos HUOMmHulx, mMemoduueckue pexo-
MeHOayULL o ONUCAHUIO UL OUEHUBAHUIO CO-
CTOAHUS YUACMKO8 MeAd U 0peaHo8 mpyna
JHCUBOMIO020, NO COCMABACHUIO 3AKAIOUEHUS
cyOebHO-8emepUHAPHO20 IKCTLepMd.

Katwouesvle croga: cydebHo-gemepunap-
HAS IKCNepMu3d; mpynvl HUBOMHBLY; CTd-
Juu IKCMepmHo20 1UccAe008aHUs; TpoUece
U 3adavu JuazHOCMuU1ecko20 UCcAedo8anus;
3akniodeHue ekcnepma; Memoduku onuca-
HUS U OUEHUBAHUS COCMOAHUSL YHUACKO8
mena u 0pzamos8 mpyna #ueomHozo.
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The purpose of this research paper is to generalize and systematize
forensic expert experience (as theoretical knowledge as research
practice) and the scientific basis for research on of short manuscripts
made by elderly and old age people of obtained experimental data;
to give regularities of handwriting and to explain the nature of
occurrence of diagnostic signs; develop recommendations for forensic
handwriting analyses and determine the procedure structure
(algorithm of forensic expert actions ) to solve identification and
diagnostic tasks; collect information about the identification value
and the possibility of differentiation of the mentioned signs. Forensic
expert practice requires qualitative specific criteria that would
unequivocally confirm relative stability of signs in short manuscripts
made by elderly and old age people. Thereby this issue is given special
attention.

Thanks to the research carried out during 2019—2021 at
NSC «Hon. Prof. M. S. Bokarius FSI» experimental research
and generalization of expert practice developed a technique for
handwriting research of short handwritten records made by elderly
and old age people that allows solving identification and diagnostic
tasks to establish the performer (performers) of such records and the
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conditions for their implementation; a detailed algorithm of actions
of the expert in the process of solving this issue is givern.

The technique is based on a two-level principle, the essence of
which is that the expert conducts the research not just in stages, but
performs it cyclically, that is, with a different degree of depth and
approximation to the final solution at different levels.

Keywords: handwriting; short handwritten records; elderly and
old age people; diagnostics; writing and motor skills; age-related
changes in the body; morbidity; coordination of movements.

Research Problem Formulation

Recently, short handwritten notes
made by elderly and old age people
have become more and more common
objects of forensic handwriting analysis
The lack of uniform methodological
approaches to the identification research
on these handwriting implementations
causes certain difficulties in the work
of handwriting experts. This is due to
peculiarity of separate and comparative
researches including nature explanation
of the occurrence of diagnostic signs in
short manuscripts made by elderly and old
age people and determine the frequency of
their detection. The latter makes it possible
to identify the most persistent traits that
are rare or only in certain variants, as
well as chains of sequentially dependent
individual traits.

Specificity of the forensic research
on short manuscripts made by elderly
and old age people is that due to natural
physiological aging of the body, signs
of handwriting change. Over time,
handwriting degradation also occurs due
to little writing practice, especially when
a person has stopped actively writing at
the stage of handwriting automatism.
Therefore, while examining short

manuscripts made by elderly and old age
people, forensic experts face significant
difficulties in identifying handwriting
signs and assessing their significance,
finding out the causes of discrepancies and
determining their significance.

Analysis of Essential Researches
and Publications

Psychiatric, medical and forensic
literature contains a lot of data on the
degree and nature of motor function
disorders in the elderly and seniors due to
the disease state of the body, as well as on
the possibilities and limits of stabilizing
this process in some chronic and non-
chronic diseases. This suggests a possible
persistence of changes in handwriting
signs (due to impaired motor functions)
for some time, which can be used to
perform identification studies.

Among the scientific works devoted to
the study of handwritten texts performed
by elderly and seniors, it is worth
mentioning the works of such scientists
as: A. H. Birshenker, A. Erlenmeier,
M. M. Manaseina, B. V. Pavlov, O. U. Zitser,
O. R. Luriia, Ye. K. Sepp, V. V. Tomilin,
T. O. Chepulchenko, V. V. Lypovskyi,
M. Ye. Bondar’.

1 Bupmenkep A. I. PaccTpoIiCTBO codYeTaTeIbHbIX ABIDKEHUH NIpU IHCbMe. BoeHHo-meduyun-
ckuil scypran. Cankr-IleTepOypr, 1871 ; Erlenmeyer A. Die Schrift: Grundziige ihrer Physiologie
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Article Purpose

The purpose of this research paper is to
generalizeand systematizeforensicexpert
experience (as theoretical knowledge as
research practice) and the scientific basis
for research on of short manuscripts
made by elderly and old age people of
obtained experimental data; to give
regularities of handwriting and to explain
the nature of occurrence of diagnostic
signs; develop recommendations for
forensic handwriting analyses and
determine the procedure structure
(algorithm of forensic expert actions )
to solve identification and diagnostic
tasks; collect information about the
identification value and the possibility
of differentiation of the mentioned
signs. Forensic expert practice requires
qualitative specific criteria that would
unequivocally confirm relative stability
of signs in short manuscripts made by
elderly and old age people. Thereby this
issue is given special attention.

Main Content Presentation

Formed as a result of special training and
practice of writing based on subjective
adaptation to a variety of external and
internal conditions, the writing and motor
skill (or functional-motor skill) acquires
its own features in the person who
writes. In other words, the handwriting
of any person, no matter at what age
they write, is individual and different
from the handwriting of the rest of the
person. Thus, the performers of short
handwritten records made by elderly and
old age people can be identified.
Professionals of NSC  «Hon.
Prof. M. S. Bokarius FSI» during 2019-2021
2 experimentally studied handwriting in
short manuscripts made by elderly and
old age people. Obtained data allowed
to draw certain conclusions about the
identification value and the possibility of
differentiation of features characteristic
of the handwriting of elderly and senile
and handwriting performed by imitation.

und Pathologie. Stuttgart : Adolf Bonz & Co., 1879. 72 c. ; Manacernna M. M. O niuceMe BooO11ie,
0 3epKaJbHOM ITUCbMe B YaCTHOCTHU U O POJIX 000UX MOJIyIIapuii 6osbmroro Mosra. CaHkT-Ile-
TepOypr, 1883 ; I1aBsoB B. B. HapymeHus 4TeHUs 1 IHUChMA [IPU IPOHUKAOIINX Y€ PEITHO-MO3-
TOBBIX TPaBMax BOEHHOI'O BpPeMeHU M AWHAMHKA WX BOCCTAHOBJIEHUs. Pedepamuvl pabom
yupedxcdenuil Omdenenus buonoeudeckux Hayk Akademuu Hayk CCCP 3a 1941—1943 22. Mockaa ; Jle-
HUHTrpaz, 1945. C. 376—377 ; 3unep E. V. HauboJiee ycTolunBble IPpHU3HAKY T04epKa. ITpobemol
Kpumuraaucmuku. Mocksa, 1947. C. 31—37 ; Jlypusa A. P. Ouepku 1ncuxo(pr3U0I0IUU MUChMA.
Mockaa, 1950. 352 c. ; Cenm E. K. O sokanusanuu GyHKIIUE B KOpe FOJIOBHOTO Mo3ra. JKypHan
Hegponamonozuu u ncuxuampuu umenu C. C. Kopcaxosa. 1955. T. 55. Bein. 12. C. 881—889 ; To-
MuivH B. B. O6 ecTeCTBeHHOM M3MEHEHUU ITPH3HAKOB [TOYEPKa Ha [IPOTSIKEHUN KU3HU de-
JIOBEKA : MaT-7Ibl 3-To Bcecoros. coBelll. cyA.-MeZ. aKcrepT. u 3-i Bececoios. KoHO. Hayd. obmI.
cyzeb. Mes. 1 KpUMHUHANIUCT. Pura, 1957 ; YemynbueHko T. A. KppuMHUHaATHUCTHUYECKOE HCCIIe-
JI0BaHNEe PYKOIIMCHBIX TEKCTOB, BBIIIOJHEHHBIX JUIJAMHU IIOKUJIOTO U CTapYeCKOro BO3pacTa.
CospemenHoe cocmosHue noiepkogedueckoll skcnepmusul. Mocksa, 1981. C. 112—114 ; JIUIOBCKUI
B. B. KpUMUHaJINCTUYECKOE UCCIe0BAaHNE ITOIICEH, BEITIOTHEHHBIX OT IMEHH JIUT] ITOXKIJIO-
I'0 U CTapYeCcKOro BO3pacTa : MeTOZ,. I0co6. /st aKcrepToB. Mockea, 1983. 64 c. ; Bougap M. €.
BcraHOBIEHHS XapakTepy 30uBaodux (GaKTOpiB NpU AOCHiZKeHHI MiJINCIB, 110 BUKOHAHI
3 IOPYIIeHHIM KOOPAUHAIIil pyxiB : MeToZ. pek. Kuis, 2001. 36 c.

Po3pobka MeTOAMKY ITOYePKO3HABYOTO OCTIKEHHS KOPOTKUX PYKOIIMCHUX 3aIMCIB, BUKO-
HaHMX 0CO0aMM IOXUJIOro ¥ cTapedoro Biky : 3BiT HJP (3akiaou.) / MIOV ; HHIJ ICE ; kep.
J. 1. Taiigamakina ; BukoH.: O. M. Cmouina, O. C. [lpo6uinesa Ta in. Xapkis, 2021. 164 c.
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Experiment involved 35 elderly people
(60-75 years old) and 35 old age people
(75-90 years old), whose handwriting was
characterized by high, medium and low
levels of production, simple, simplified
and complex structure. The research took
place in three stages. The first stage was
selection of free handwriting samples
for the elderly and old age people. In the
second stage, the same persons provided
experimental handwriting samples in the
form of short handwritten notes to the
usual writing instruments, usual hand
for writing, in usual conditions (sitting
at a table, in natural light, if necessary, in
glasses). In the third stage, 30 outsiders
made short handwritten notes, following
the handwriting of the elderly and old
age people. Stability of handwriting in the
conditions of natural physiological aging
(in the lack or existence of certain diseases
that impair motor functions) was studied
by professionals on free and experimental
samples of handwriting of the elderly and
old age people.

In addition, the identification value
of the features was studied, summarizing
more than 50 expert proceedings °. The
results of the experiment were processed,
using knowledge about the basis of the
structure of written signs, the frequency of
repetition of a particular sign, variability
and stability of handwriting of the elderly
and elderly. The researchers aimed to
develop (on the basis of the obtained
experimental data and the analysis of
expert practice) recommendations for
conducting examinations on the study
of short handwritten records made by
such persons, and as a final result is a
methodology for studying handwritten
records made by these persons.

Generalization of expert practice
and experimental array made possible
to distinguish informative general and

3 Archives of KhRIFE during 2015—2019.

individual signs of handwriting that help
to differentiate the handwriting of elderly
and old age people.

Informative general and individual signs
of handwriting

1. Coordination of movements is a sign
of handwriting reflecting consistency
(accuracy) of the performer movements,
depending on the formation degree
of writing and motor skills, as well
as conditions of handwriting objects.
Each muscle participates in the overall
movement with a certain force and begins
to act at a certain time. The sequence
(coordination) of actions in which a
particular muscle is involved, due to the
work of the musculoskeletal system of
the cerebral cortex, subcortical nodes
and brain stem. Coordination requires
accurate signals from the periphery about
the position of body parts every second,
the speed of movements that occur, and the
strength of resistance to these movements.
These signals come from sensitivity
receptors. Coordination of movements
of the 1st group testifies to accuracy
of observance of parameters of small
movements (elements of letters, separate
strokes executed by bending and extensor
movements). Coordination of movements
of the 2nd group ensures the accuracy
of the parameters of large movements:
inclination, size, mutual vertical and
horizontal placement of written signs and
their elements. In the absence or lack of
accuracy of signals from the receptors
ataxia (impaired coordination) occurs.
Handwriting of the elderly and old age is
characterized by decreased coordination
of movements. Atactic handwriting is
characterized by the lack of straight long
strokes, they seem to be broken in some
places, the same evils are observed in
curvilinear strokes (ovals, semi-ovals).
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Atactic handwriting is characterized
by the wrong shape of the letters, their
erratic tilt, size and acceleration, too long
strokes, which makes such handwriting
indistinct and difficult to read. Decreased
coordination of movements of the 1st group
is manifested in tortuous shape of the
strokes, repeated awkwardness, angularity
and fractures of strokes, inaccurate
beginnings and endings of movements.
Tortuosity of the shape of movements can
be large and small and is characterized by
inaccuracy in execution of rectilinear, arc,
oval, semi-oval and connecting elements.
It characterizes the system of movements
in handwriting and acquires relative
constancy. (Fig. 1).

ARG, mwuq..%;_ ﬂ%&f‘? :
e e LrTf’ A S el

Fig. 1

Reduced coordination of movements
of the 2nd group is manifested in the
disproportionate parameters of large
movements: uneven size, acceleration,
placement and unstable inclination of
written signs. In the handwriting of the
elderly and senile there is often a decrease
in coordination of movements of the 2nd
group. Tortuosity of the strokes is due to
trembling of the fingers, i.e. involuntary
movements that disrupt the smoothness
of the strokes by rhythmic oscillations due
to the alternating contraction of a certain
muscle circle. Tremor begins to manifest
early in the handwriting. Due to small
tremors of the hand during writing, the
handwriting becomes shaky, i.e. straight
strokes, especially deflection and drive,
become tortuous. The handwriting in
this case mostly remains clear, legible,
but in some cases (due to severe shaking
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of the hand) it can become difficult to
read. Trembling of the hand and (as a
consequence) tortuosity of the strokes
during writing can sometimes also cause
physiological reasons strong excitement
and so on. Repeated angularity (as an
integral part of the coordination of
movements) is most evident in the fact that
when performing elements of letters and
their connections, loop and arc forms of
movements give way to rectilinear-angular
with a change in direction. Angularity is
most often detected while performing
lowercase letters (Fig. 2).

/ 4

WX 772

Fig. 2

& T

2. Writing pace is a sign of handwriting
reflecting  the  manuscript  speed.
Handwriting of the elderly and senile is
characterized by the usual pace of writing,
namely: a) slow: blunt beginning and end
of strokes, often simple letter structure,
low coherence or lack thereof (interval
execution or execution of written signs and
their elements movementsthatadjacent); b)
medium: correct execution of arc elements,
average connectivity, differentiated
pressure; c) fast: significant connectivity,
differentiated pressure, thinning of strokes
in the initial and final parts of the elements,
various simplifications. Handwriting of this
category of people is also characterized by
an unusually fast pace (manifested in the
simplification of written signs, loss of their
elements, omission of words, omission
of words in words, shortening words,
increasing coherence and acceleration)
is often combined with decreased
coordination. For imitating handwriting
of old age people is characterized by an
unusual slow pace, which is manifested
in the fragmentary execution of written
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signs and their elements, existence of
blunt beginnings and endings of strokes,
their thickening, unwarranted stops of
the writing instrument, undifferentiated
pressing; often combined with a decrease
in coordination of movements of the 1st
group under influence of confounding
factors.

3. Handwriting structure reflects the
degree of complexity of movements, which
is associated with the tendency to form a
very fast, rather fast and clear writing. The
handwriting of the elderly and the elderly
is characterized by a simple or simplified
structure of movements while execution
of letters. In general, it corresponds to
worksheets. handwriting of elderly and
old age people is unequal, indelible.
Sometimes capital letters are executed as
small letters.

4. Pressing displays the total intensity
and distribution of effort on the writing
instrument. Pressure elderly and old age
people is usually standard differentiated
and uneven: from weak in the initial part of
the word to strong in the final part.

5. Inclination (position of the
longitudinal axes of written signs and their
elements) is divided into: right, left, no
inclination (the position of the longitudinal
axes is close to the vertical). Elderly and
old age persons are characterized by an
unstable inclination that is determined
by the angle between the main strokes
and writing line or the blank line, if the
performer adheres to this blank line
during writing. Unstable slope is detected
in uneven deviation of letters and strokes
from the conditional vertical straight line.
With a left-hand slope, the main strokes
are tilted to the left, the angle of inclination
fluctuates (most often from 95°to 105°). The
inclination angle of the main strokes in the
right-hand handwriting is 70—80°, in the
vertical one —85-95°.

6. Acceleration is the length ratio of
movements horizontally (the distance
between the main elements of written
signs and between them) and the length of
movements vertically; elderly and old age
people acceleration is usually unstable and
characterized by a different ratio between
the height and width of letters and strokes.
Very often it increases at the end of the
word.

7. Connectivity of movements is the
degree of continuity of writing during the
execution of letters within one word; it
is determined by the number of letters
executed in a solid manner, and is divided
into: solid, large, medium, small, lack
of connectivity (all letters are executed
separately). In the handwriting of elderly
and old age people, connectivity of letters
and strokes is usually small or absent —
there are fragmentary movements while
execution of letters and their elements.
Such execution of letter elements involves
writing in separate movements (Fig. 3).

G BeMATKL I

8. Content organization of writing —
availability of outline, new letters, omission
of letters, repetition (perseveration). The
outline, that is, the imposition of one stroke
on another on an already executed letter or
its element in order to repeat their general
configuration is found in manuscripts of
elderly and old age people during execution
of individual elements of the letters or the
letter as a whole. Execution of new letters
and corrections involve making certain
corrections in the record by crossing out
previously executed signs and executing
new ones (Fig. 4).
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9. Signs reflecting the structural
characteristics of movements:

« predominant form of movements
is determined by the degree and
nature of participation of different
groups of muscles involved in
writing. In the elderly and the
elderly, curvature or a mixed form
of movements is observed in the
handwriting in general. Angularity
is characterized by clumsy
movements devoid of smoothness,
by direction of movements changes
dramatically while execution of
elements of letters. Handwriting
becomes fuzzy;

« preferred direction of movements
is raised with respect to the blank
line; a rectilinear horizontal
direction is encountered. It is
possible to observe the bends of
the lines, where the lines are most
often concave with respect to the
blank line (less often — convex).
The bending of the lines is almost
always uneven and is clearly
detected at the end of the lines.

Furthermore, elderly and old age people

have fragments in the text that differ among
themselves in general terms that implies
instability in connection, size, acceleration
and other signs during part of the study
record. Fragments of a word record may
differ from each other or in several of the
above features. For example, the presence
of a small overclock at the beginning of the
recording and an increased overclock at
the end of a sentence or phrase. This signs
does not depend on the recording rate (Fig.
5, 6).
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These general signs can be found in
the handwriting in general, in the group of
letters and in individual letters and strokes.
At the stage of a separate research, forensic
expert studies handwriting of short
handwritten records in order to identify
informative signs in it that indicate the
performance of short handwritten records
by an elderly person.
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Data generalization obtained while
experiment and the analysis of expert
practice indicate the following.

Firstly, in the elderly and senile signs
of impaired coordination in the form of
broken strokes are found at the beginning
of the word more often than at the end.

This is especially noticeable in words
performed with continuous movements.
This is due to the fact that the elderly and
old age people experience some difficulties
at the beginning of the recording, but then
these difficulties are reduced due to the
dynamic stereotype.

Secondly, there is a lack of stability and
stability in the placement of stroke breaks
(as a violation of coordination). In other
words,, fractures are not always and not
necessarily in the same place. It depends
on the condition of the person who writes
and the conditions of the recordings.

Thirdly, there is a dependence of the
appearance of fractures in the strokes on
future change of direction of movement,
due to the difficulties that arise in the
person writing, due to the change of
direction due to loss of coordination.

Fourthly, there is a dependence of the
appearance of signs of senile handwriting
on the presence of a connection with the
following strokes. In the absence of such
connections in the final and initial strokes
of the letters, these signs appear more
often.

Fifth, the most common signs of
incoordination are observed in those parts
of the letter elements that are performed
by extensor movements. The main sign
of impaired coordination of movements
in the handwriting of the elderly and
senile, associated with age-related changes
in the body; availability of fractures in
handwriting elements (Fig. 7).

o ol }\/{K

Fig. 7

Signs of decreased coordination of
movements were found primarily in places
of change in the direction of movement, as
well as in areas of oval elements of letters
or elements made by extensor or drive
movements. With further intensification
of beating factors caused by aging or the
appearance of diseases that affect motor
functions, signs of incoordination may
be found in areas of letter elements or
elements in general, performed by bending
or deflection movements. However, in all
cases, even with a significant destruction
of the dynamic stereotype of handwriting,
these features are mainly localized in
the elements performed by extensor and
drive movements. Therefore while solving
identification and diagnostic tasks, forensic
expert should carefully analyze studied
handwriting in order to determine nature
and predominant localization of signs of
impaired coordination. Then itis necessary
to analyze nature and predominant
localization of these signs and determine
whether it is characteristic of the elderly
and old age people with motorimpairments.
In addition, it is necessary to distinguish
between signs of impaired coordination
of movements that occurred in the case of
handwriting imitation of elderly and old age
people and signs of impaired coordination,
characteristic of the handwriting of these
persons. In this case, in addition to data
on nature and predominant localization
of signs of impaired coordination, you
must also take into account: 1) stability
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lack in placement of such signs in the real
handwriting. They can be in a particular
element (area), but not necessarily in one
place. Usually such signs are observed
in the same place, especially while their
performing with imitation; 2) lack of these
short handwritten records of unreasonable
stops of writing instrument in places of
change of direction; 3) existence of more
significant detection of signs of impaired
coordination in initial part of the records.
In this case, often, especially if they are
performed in a state of significant physical
weakness, in this part of the records there
are a number of unreasonable strokes of
different sizes and directions, unrelated. In
addition, there is often increased detection
of signs of impaired coordination in the
final part of the recording that is associated
with fatigue. In forged handwriting, due to
availability of handwriting samples made
by the person in a seriously ill condition,
impaired coordination signs of movements
are placed evenly throughout the record.
In addition, they do not have unreasonable
strokes in the initial part of recording
that indicates a difficult start reflex of
the inclusion of a dynamic stereotype
of handwriting of elderly and old age
people; 4) detection dependence of signs
of impaired coordination of movements
on the presence or absence of coherence
of movements with the following strokes.
In absence of such connections in the
final and initial strokes of the letters,
these symptoms occur more often. Elderly
and old age people for some diseases
(cerebrovascular  disorders,  tremor
paralysis, myocardial infarction) can
be observed diagnostic signs: agraphia;
complete or partial loss of ability to write
(agraphia can be expressed in different
ways from inability to write only some
letters and words to the complete loss
of ability to perform words completely
with ability preservation to perform only
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individual letters and strokes, in some
cases the preservation of the ability to
perform letters lost the ability to connect
them or preserved ability to spell correctly
or replaced by a meaningless combination
of letters or individual strokes),
paragraphia of individual letters, syllables
or whole words (in this case, elderly and
old age people change places not only
letters and syllables in one word but in
different words (usually neighboring): for
example, to write one word after another
“e.g. written and “read “they can write
“read” and “prescribed”).

The sophistication of writing is
manifested in the use of excessively refined
forms of writing while writing. In ataxia,
an elderly and old age person cannot
accurately draw a perfectly straight line
that violates the relationship between the
individual strokes in the letter and between
the letters in the word. Ataxic handwriting
is characterized by the absence of straight
long strokes, they seem to be broken
in several places, the same fractures
are observed in curvilinear strokes
(ovals, hemispheres). The lines directed
downwards are especially vigorous at
ataxias. They reflect the degree of effort a
person makes to avoid the wrong direction
of the line and increase the pressure on
the writing device to make up for the lack
of sensation of movement. In general,
ataxic handwriting is characterized by
irregular letter shape, inconsistent tilt,
size and acceleration, too long strokes that
makes handwriting indistinct and difficult
to read. In some cases, ataxia significantly
distorts the symptoms that cannot only
complicate the identification of the person,
but also make it completely impossible.
Tortuosity of the strokes while writing also
occurs as a result of tremor, i.e. involuntary
movements that disrupt the fluency of
writing. While the left hemisphere of the
brain is affected, various forms of aphasia
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occur, i.e. ability to speak and write is
impaired (at the same time there is no
damage to the musculoskeletal system
involved in writing).

There are three main forms of
aphasia: sensory, amnestic and motor.
Sensory aphasia retains only the ability to
write under dictation and write without
understanding what is being dictated or
written down. In this case, the patient
writes curls that remotely resemble letters
or have no resemblance to them at all.
In amnestic form of aphasia, the patient
forgets the names of objects while writing.
However, if the patient remembers a
word, he will write it correctly. Agraphia
and paragraphia can occur. Characteristic
of handwriting is the frequent deletion
of written words and letters due to the
uncertainty of the person writing, in the
correctness of their spelling. Lesions of
the frontal lobe of the brain are usually
accompanied by motor aphasia, agraphia,
apraxia (loss of ability to use letters
correctly), deautomatization of movements
while writing, especially precise hand
movements. There are repetitions of
the same letters several times in a row
(perseveration), omissions of letters, the
transformation of complex words into
one or two elements. Occasionally there
is a lack of words. Occipital and occipital
parietal areas of the brain are affected by
optical agraphia, amnestic aphasia, and
apraxia. Optical agraphia is characterized
by distortion of the drawing of written signs
with the tendency of the mirror image due
to the violation of the correct perception of
space, their size and shape. Characteristic
in such cases is the uneven size of the
letters, awkwardness, unstable direction
of the line due to insufficient spatial
orientation of movements. Such writing
is characterized by deautomatization of
movements, a mirror image of letters or
their individual elements and gives the

impression of writing performed by an
unusual (left) hand. In some cases, there
is a replacement of one letter with another
that was in the previous word. There is no
correspondence and clarity of movements,
execution of variable movements directly
opposite in the direction is disturbed which
is expressed in the fact that alternation of
such movements is slowed down, and the
volume of the movements themselves is
increased.

Trembling  paralysis  (Parkinson’s
disease) is a disease of the elderly and
senile. It is characterized by tremor and
general stiffness. It usually begins at the
age of 50-60. Trembling is most pronounced
in the hands. The handwriting of patients
is significantly disturbed. As the letters are
written, their size decreases (micrography),
the strokes appear tortuous, and the
act of writing slows down considerably.
Micrography is a characteristic feature
of tremor paralysis. At a strong tremor
patients keep a habitual hand unusual,
try to find a convenient pose. In such
handwriting there is a tortuosity of strokes
and incoordination (ataxia). The writing
of elderly and old age people with limited
visual control has some signs, because their
field of vision is narrowed. In such cases,
the presence of a blind spot is of great
importance. A person with limited visual
control is unable to observe a line in writing
inalarge area and sees only a certain part of
it at any given moment. Therefore, person
writing cannot place the lines correctly,
i.e. perpendicular to the side edges of the
paper and parallel to each other: they are
crooked and oblique. The handwriting of
such people is usually coherent, because
in the process of writing they are afraid of
losing the direction of the line and try to
tear the writing instrument off the paper as
rarely as possible. Gaps between words are
often uneven, as such individuals do not
calculate their movements along the line.
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Due to the lack of binocular vision in such
people, it is difficult for them to calculate
the distance from the eye to the object
and, making corrections and additions,
they make extra strokes, make strong
pressure. Elderly and old age people who
have lost their sight for a long time place
lines and words better than people who
have recently lost their sight. Obtained
data while analyzing expert practice and
experimental research on the handwriting
of the elderly and old age people indicate
that in substantiating conclusions, forensic
experts often note the convergence of the
same common signs: pace, size, slope,
acceleration and connection elements,
direction record. At the same time, there
are peculiarities in the detection nature of
common signs indicating the procedure
of breaking the dynamic stereotype in old
age, due to influence of changes in the
body. In most cases, experts cite general
evidence in support of their conclusions,
which indicates a decrease in the degree
of coordination of movements (slow pace,
low coherence degree, etc.). Given the gap
in time between the execution of studied
manuscripts and samples, forensic
experts often note discrepancy of some
common signs. These include: omission
of letters, tilt of the elements (detection
of instability), increase in size, the degree
of coordination of movements (decrease),
pace of execution (deacceleration).
Forensic experts assess these signs as
uncharacteristic, detection is explained
by wunusual conditions of recording,
unusual (painful) condition of the person
writing, or age-related changes in the
body. Categorical positive conclusion of
the forensic handwriting expert is caused
not by quantity and not quality of signs
and set of such signs. Criteria of quantity
and quality are of great importance for
determining existence or lack of a set of
characteristics.
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The study of expert practice and
experimental array shows difficulty
of solving handwriting problems to
identify the executor of the studied short
manuscripts made by the elderly and old
age people. Over the last 10 years, forensic
experts have provided both categorical
(positive or negative) conclusions about
identity and plausible conclusions.
Part of the research was completed by
providing an opinion in the form of “not
possible”. For some reason, it was also
reported that it was impossible to draw
conclusions. Due to incompleteness of
conclusions of previous examinations, re-
examinations were often appointed. Most
often, forensic experts found primarily
diagnostic signs, in addition, the degree
and nature of detection of these signs
testified to implementation of studied
manuscripts under influence of beating
factors or altered movements, simulating
old age people handwriting. The form of
conclusions (their categoricalness) was
influenced by such factors as complexity
of studied objects, availability of diagnostic
signs, performance of movements of
simple structure and the limited amount
of graphic material. Significant were
the quantity and quality of comparative
material provided for research, difficulty of
obtaining it by the person who appointed
handwriting examination, and this made
it difficult to assess the handwriting expert
identified diagnostic, convergent and
divergent general and individual features,
prevented tracking variability and stability
of handwriting.

The result of performed work is
a method of handwriting research on short
handwritten records made by elderly and
old age people. Methods are structured
according to a two-level principle which
essence is that research is carried out not
only in stages, but performed cyclically,
that is, with varying degrees of depth and
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approximation to the final solution at
different levels. Each level, each stage, each
research stage ends with the formation
of intermediate conclusions which
evaluation takes place taking into account
all previously obtained research results.
Intermediate solutions form a logical
sequence that leads to final conclusion?
namely: forensic task solution. Gaps in
this sequence, internal contradictions of
intermediate conclusions, if they occur,
should be the subject of special forensic
analysis: if the expert does not solve issues
in the intermediate stages, he will not be
able to reach a final conclusion. The first
level contains preliminary research, that
culminates in nomination of general and
individual expert versions and planning
further research. The second level is a
detailed complete research of handwriting
objects with the final issue solution.
In the structure of solving a diagnostic
issue, three stages are distinguished:
preparatory, identification and diagnostic
one, which are also combined with two
levels*. The first level (preliminary research)
involves an initial, approximate approach
to the solution of the main task. Within
its framework, forensic expert works
at the following stages: familiarization
with all the materials provided, review
(preliminary analysis) of the object under
research, review of comparative material,
preliminary comparative research,
evaluation of the results of preliminary
comparison and nomination of expert
versions, planning of future expert actions.
With the help of this level, forensic expert
forms an idea of the main task elements,
the degree of its complexity, possibility
and direction of solution. Professional
solves the identification and diagnostic
subtask. The first level allows forensic
expert to see the main thing in a limited

time, get an idea of the expert situation,
to bring the final result of the task closer,
plan a methodically correct approach to
its solution or to substantiate the opinion
about the impossibility of such a solution.
At this level, the expert decides on the
transition to the second level of research or
makes a request to the person (body) who
has appointed an examination to provide
the comparative material or additional
information necessary for research. To the
second level of handwriting research, the
expert approaches with varying degrees
of probability of solving an integration
problem, with sufficient information about
the executor of the studied handwritten
records, with a sufficient amount of
comparative material. The second level
is a detailed comparative research.
Preliminary integration results obtained
by forensic expert at the first level are
deepened, comprehensively evaluated that
helps to establish objective information
necessary to formulate a reasonable and
reliable conclusion.

The second level consists of two stages:
1) identification and 2) diagnostic one.
This level is the main one in the diagnostic
process. At the second level, forensic
expert reworks all the above subtasks. In
addition, the first diagnostic subtask (if
there are pronounced diagnostic signs in
the study document) can be solved already
at the first level at the stage of preliminary
examination of the document. In this
case, there is no need for a solution at the
second level. However, if the preliminary
analysis of the handwriting object does not
give positive results in terms of identifying
diagnostic signs, forensic expert transfers
the decision of the first subtask to the
second level, having previously noted at the
first level the equilibrium of the versions of
both the presence and absence of unusual

4 KynpusiHoBa A. A. MeTosn4yecKre peKOMEHIAlNY Pelle s CyAe6HO-TI09ePKOBEJYECKUX Ara-

FHOCTUYECKUX 3a7a4. MuHCK, 1982. 61 c.
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writing. At the identification stage, the
professional decides identification subtask
necessary for the final solution of the
second diagnostic subtask. At this stage,
identification and diagnostic signs, unlike
preparatory are studied more carefully.
A detailed and comprehensive study of
the properties of writing, comparison
and evaluation of these characteristics,
allow to identify all available diagnostic
signs, including slightly pronounced ones,
to form complete reliable complexes
of diagnostic signs necessary to solve
the following subtasks. The content
of identification stage consists of the
following stages: analysis of all signs of
writing (identification and diagnostic) in
the object under research and comparative
material, comparative study of these
signs, evaluation of comparison results,
formation of conclusions about identity
of the performer and the commonality of
the nature of the unusualness of writing.
The diagnostic stage of the second level
is final. Within its limits, the issue of
species, a group of whipping factors, a
specific whipping cause is solved. At this
stage, the expert analyzes diagnostic signs,
operates diagnostic complexes, conducts a
comparative study of the latter with well-
known diagnostic complexes, namely:
standards. This stage of diagnostic research
involves establishing the availability or lack
of detection of any churning factors during
the execution of examined handwritten
records by visual observation and
contains the following stages: establishing
the availability or lack of informative
diagnostic signs in  handwritten
records under research; establishing
the availability or lack of informative
diagnostic signs in handwriting samples
of the identifiable person; comparison
of informative diagnostic signs, if they
are detected; evaluation of comparison
results; formulation of conclusions
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about availability or lack of any whipping
factors. Research on writing pace at this
stage are carried out to differentiate the
free (natural) pace and pace containing
deceleration elements. The slowdown
depends on a decrease in coordination
of movements. It should be noted that
the nature of the detection of signs of
decreased coordination of movements,
as in the case of handwriting with
imitation of true handwriting of elderly
and old age people is almost the same -
indistinguishable small and large waviness
during the execution of arc and straight
strokes performed by both bending and
indigestion movements. Sometimes, there
is also an angle of movement in places of
change in the direction of movements.
A thorough research on these signs will
allow forensic expert to clarify or revise
the separate version put forward at the first
stage of the previous study. The next stage
is the study of informative diagnostic signs
in handwriting samples of a certain person
involves the establishment of not only
the presence or absence of informative
diagnostic signs, but also the degree and
limits of their detection and (if possible)
the diagnostic cause. This approach
will further help to exclude superficial
comparison and possibility of an error
in assessing comparison results. The
purpose of assessing comparison results
is to state availability or lack of whipping
factors during implementation of objects
of comparative research and (if possible)
to diagnose them (natural or artificial).
At the same time, the final decision
should be made by forensic expert only
after conducting a detailed identification
research.

Conclusions

The method of research on handwritten
records made by elderly and old age
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people possible to solve identification and
diagnostic tasks to establish the performer
(performers) of such records and conditions
of performance. Above, the theoretical
prerequisites for the handwriting research
on short handwritten records performed by
elderly and old age people are considered;
some results of the generalization of
a significant amount of both experimental
arrayand expert practice onthe possibilities
of studying such handwriting objects are
set out; handwriting signs characteristic
of elderly and old age people are grouped;
the algorithm of sequential actions of while
expert during the solution of this issue is
disclosed in detail.

It is known that forensic examination
of short handwritten records made by
elderly and old age people is one of the
most difficult types of research in forensic
handwriting. Features of the handwriting
research on short handwritten records
performed by elderly and old age people
considered; forensic expert should
take into account both in the process of
while diagnostic procedure and during
identification comparative research. The
use of the above information in forensic
practice optimizes and streamlines the
expert activities will enable to perform
forensic research, observing principles
of completeness and comprehensiveness
in accordance with the current legislation
requirements.

Thus, research on handwriting
features during the performance of short
handwritten notes by elderly and old age
people is relevant and requires further
careful study.

0Co06JMBOCTI JOCTI3KEHHSI KOPOTKUX
PYKOIIMCHUX 3aI¥CiB, BUKOHAHUX 0CO0aMU
MOXUJIOTO Ta CTAPEYOTo BiKy
Hiana I'aiidamaxkina, Paca Tamowronaiime
Mema yiei Hayko80i npayi — Ha nidcmasi
3006ymux excnepumeHmanvHux OAHUX y3d-

2anvHumu i CUCmemMamu3y8ami excrepm-
Huil doceid (K meopemuuHi 3HAHHA, MAK
1 JocAiOHULbKY NpakmuKy) i Haykoee niorpyH-
ms i3 00cAidKiceHHS KOPOMKUX PYKONUCHUX
3anucie, SUKOHAHUX 0COOAMU NOXUN020 MA
cmapevozo 6iKy; Hagecmu 3aKOHOMIpHOCMI
nouepky i NOACHUMU NpUpody 8UHUKHEHHS
OlaeHOCTMUMHUX 03HAK; po3pobumu  peko-
MeHOayii 04 nposedeHHS NO4ePKOIHABUUX
excnepmu3 i USHAYUMI CMPYKMypy npo-
yecy (ancopumm 0iil ekcnepma) 045 po3g’a-
3aHHs 10eHmu@ikayiiiHux 1 0laeHOCTUYHUX
3agdane; Oibpamu eidomocmi npo ideH-
mugikayiiine 3HaueHHs L Modxcaugocmi Ou-
pepenyirosanna 3eadanux o3nax. Exkcnepmmua
npakmuka nompebye AKICHUX KOHKPeMHUX
Kpumepiig, ki 6 00HO3HaA4HO nidmeepOiy-
8aau 810HOCHY CMILIKICMb 03HAK Y KOPOMKUX
DPYKONUCHUX 3aNUCaX, BUKOHAHUX 0c06amMu
noxua020 ma cmapeuozo gixky. Came momy
Ybomy numannio npudiseno ocobaugy ysazy.

3agdaku npogedeHum ynpodogxc 2019—
2021 pp. yHHII «ICEim. 3aca. npog. M. C. Bo-
Kapiyca» excnepumMeHmanvHum 00CAi0NceH-
HAM 1 y3a2dbHeHHI0 eKCTepmHol NpakmuKu
po3pobaeno memoduxy nouepko3nasuozo 0o-
CNLi0XNCeHHA KOPOMKUX PYKONUCHUX 3ANuUCis,
BUKOHAHUX 0COOAMIL TMOXUA020 Ma cmape-
4020 8iKy, Wo Jdae 3mo2y supiurygamu i0eH-
mugikayiiini i diaeHocmuyHi 3a80anHs 3i
8CMAHO0B6/MEHHA BUKOHABYSL (BUKOHABYI8) Mma-
KUX 3ANUCI8 1 YMO8 1X 8UKOHAHHS; HA8eJeHO
doknadnuil anreopumm Oiil ekcnepma 8 npo-
yeci po3e’a3aMHa  3A3HAUEH020 NUMAHHSL.

Memoduka spynmyemucss Ha 080pieHe-
80MY NMPUHYUNI, CYMHICMb AKO2O NOAL2AE
8 momy, wo ¢axiseyb nposodums 00cAi0-
JHCeHHA He POCIMO NOeMmanto, a 8UKOHYE 11020
YUKATYHO, MOOMO 3 PiBHUM CTYNeHeM eAl-
buHu 1l HabauxceHHs 00 OCTNAMOYHO20 8UPI-
ULeHHS HA PISHUX PIBHAX.

Knawouoei caosa: nouepk; Kopomki pyko-
NUCHI 3anucl; 0cobu noxua020 ma cmape-
4020 8iKy; JlazHOCMUKA; NUCLMOBO-PYX08a
HABUYKA; BIKOBL 3MIHL Op2aHi3my; Xeopobau-
8uil cman; koopdurayis pyxie.
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OCo0eHHOCTH HCCIeA0BAHMUS KPATKUX
PYKOIIMCHBIX 3aIIMCel, BHIMTOTHEHHBIX
JIUIIAMH ITOKUJIOTO U CTAPYECKOTO
BO3pacra
Juana latidamaxuna, Paca Tamowionaiime

Lleav amoil HayuHoll pabomul — Ha Oc-
HOBAHUL NOAYHEHHBLX IKCTIePUMEHIMANLHBLX
Oannulx 0000WUMb U CUCMEMAMUUPO8ATI
akcnepmmulill onuvim (KAK meopemuteckue
3HAHUA, MAK U UCC1e008aMeNLCKYI0 NpaK-
MuUKy) U Hay4Hble OCHOBYLL 10 UCCAe008AHUIO
KpAmxux pyKOMUCHbLX 3anucell, 6blnoAHeH-
HBLX AUYAMU TIOHCUA020 U CMAPHecK020 603-
pacma; npusecmu 3aKOHOMePHOCTU No4epKa
U NOACHUMb Npupody 603HUKHOBeHUA Jude-
HOCMU4eCKUX NPU3HAKos; paspabomams pe-
KoMeHOayul 015 nposedeHus noyepkosedte-
CKUX IKCnepmu3 u onpedeAumv CMpYKmypy
npoyecca (aneopumm Odeticmeuil Ixcnepma)
014 peuleHus udeHmupurkayuoHHblx U Jude-
Hocmuyeckux 3adanuil; nodobpamo uHgop-
mayuio 06 udeHmupurayloHHOM 3HA4eHUL
U 803MOsCHOCMAX Juddepenyuayuu ynoms-
HYmMblX NPUSHAKO8. DKCTIepMHAA NPAKMUKA
Hyx#daemca 8 Ka4eCmeeHHbLX KOHKPemHblx
Kpumepusx, Komopeie 6bl 00HO3HAYHO NO0-
meepioant — OMHOCUMEAbHYI0 — yCmolidu-
80CMb NPUHAKOS 8 KOPOMKUX PYKOTUCHBLX
3anuUCAx, BbLINOAHEHHLLX AUUAMU TIOHCUAO20
U cmapeckozo ospacma. MImeHHOo noamomy
dannomy sonpocy ydeaeno 0coboe BHUMAHULe.

Brazodaps  npogedénnvim 8  meue-
Hue 2019—2021 ee. 6 HHI] «HCD um. 3aca.
npog. H. C. Bokapuyca» akcnepumenmans-
HuLM Uccaedosanusm u 060bueHuI0 IKCnepm-
HOIL npakmuku paspabomana memoouka
nouepkogedueckoz0 UCCAe008AHUL KPAMKUX
PYKONUCHBIX 3anucell, BblNOAHEHHLIX AU-
Yamu MoXUL020 U CMApPHeckoz0 803pacma,
nosgonfWAL peuams UleHMuUPUKAYUOH-
Hble U duasHocTuYeckue 3adanusa no ycma-
HOB/EHUIO UCNnoAHumensn (ucnoanumeneil)
maxux 3anuceil U YCA0BUIL UX BbINOAHEHUS;
npueedér nodpobHulil aszopumm Oeticmeuil
JKcnepma 8 npoyecce peuleHus YKa3aHHO020
gonpoca.
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Memoduka nocmpoeHa Ha 08YXyposHe-
80M MPUHYUTE, CYMb KOMOPO2O 3aKAI01Aaen-
€5 8 MOM, HIMO Cneyuanicm npogoodum ucce-
Jdosamile He MPOCMO NOIMATHO, A 6bINOAHSEN
€20 YUKAUYECKL, MO0 eCMb ¢ paA3AU1HOLL CMe-
NeHvIo 2AYO0UHbL U NPUbAUIICeHUs K OKOHYA-
MeAbHOMY pellleHUI0 HA PA3HbLX YPOBHSX.

Knwouegvle crosa: nouepk; kpamkue py-
KOMUCHBle 3aNUCU; AUYA NOXCUA020 U cmap-
ueckoeo 603pacmd; OuAeHOCMUKA;, NUCH-
MeHH0-08U2aAMeNbHbLlL HABLIK; B03PACTIHbLE
U3MeHeHUs. opeaHusma; 60ae3HeHHoe COCTo-
anue; Koopdurayus 08usceHul.
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Research Problem Formulation

While forensic inspection review of
modern vehicles, forensic expert is faced
with latest developments in automotive
industry (in particular, LPG equipment
installed on vehicles). Currently, there is
a lot of LPG equipment (that differ in their
design by generation, brands and models)
installed on wheeled vehicles, so forensic
expert needs to determine the type,
variety, configuration, fastening points and
determination of lifetime of the devices
requiring additional forensic research.

Analysis of Essential Researches
and Publications

Analysis of available LPG equipment
installed on wheeled vehiclesis periodically
carried out'. The need to take into account
the cost of installing LPG equipment on the
car or its individual components, as well as
the peculiarities of the structure and repair
actions belong to the tasks of an forensic
automobile expert.

Article Purpose

This article purpose is to get acquainted
with the types of LPG equipment of modern
cars and determine research peculiarities
while forensic expert inspection of such
vehicles.

Main Content Presentation

In modern conditions, a significant
increase in the oil cost and fuel prices in
the world and Ukraine, more and more

car owners are transferring the engines of
their vehicles to natural gas.

The first and greatest advantage of
transferring road transport to the use of gas
is to reduce fuel costs. In addition, there
are other advantages of using this type of
fuelin car %

+  high octane rating of gas practically
eliminates detonation extending en-
gine life cycle (savings on replacing
motor oil and sparking plugs);

+  motor oil life cycle increases by 15-
20 %;

« engine inter-repair work increases;

+  car can consume both types of fuel
(gasoline or gas), for the which
driver needs only to switch the
toggle (switch);

« distance that can be traveled at one
gas station increases;

« in the gas there are no catalysts
for the destruction of metals and
harmful impurities (lead and
sulfur), it does not form soot on
pistons, valves and sparking plugs
(it extends life cycle);

+ gas-air mixture is homogeneous
while its combustion, the load on
the piston group and the crankshaft
are significantly reduced, so the
engine works softer;

+ due to combustion peculiarities
of the consumption of grease
decreases;

« in conditions of reasonable
and correct operation, the LPG
equipment inter-repair period is
not less than 5 years;

«  number of harmful
decreases 2.

emissions

1 3osoTHunkuit B. A. ABTOMOOHMJIbHbIE Ta30Bble TOIIMBHBIE CHCTEMBI. MockBa, 2007. 128 c.
Adonun C. H. TasoBoe obopyzoBaHue aBroMOOwIei. JIerKOBblE, I'PY30BBIE. YCTPOHCTBO,
ycTaHOBKa, obcayxuBaHue. [[pakTudeckoe pykoBoACcTBO. PocTos-Ha-/loHy, 2001. 53 c.

2 JluxauoBB.A., JleBeTpsipoB P. P. [IpuMeHeHe 1 9KCILIyaTanysi ra300aJ/IOHHOT0 000 PyA0BAHMS.

Kupos, 2006. 184 c.
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Installing LPG equipment on the car
has its drawbacks, the main of which is the
equipment cost itself. At the same time:

« engine power decreases (propane-

butane by 5%, methane up to
15 %);

«  fuel consumption increases by 10-
20 % (gas only);

« Dynamics deteriorates using the
first and second generation of LPG
equipment;

« LPG equipment above the
second generation is not used on
carburetor engines;

« improper installation and
adjustment of LPG equipment lead
to accelerated wear of the engine;

« strictly observe operating and
maintenance modes;

« condensate from a gas reducer
should be drained at least once per
10-12 thousand km of run;

« limiting (maximum) loads on the
engine should be excluded;

« at present, there are fewer gas
stations on the roads of Ukraine
than gasoline gas stations;

« gas cylinders occupy the useful
space of the trunk;

« increases the total weight of the car
with LPG equipment.

Modern automotive equipment works
on a mixture of liquefied petroleum gases
(propane - butane: Liquified Petroleum
Gas (LPG))or compressed natural gas
(methane: Compressed Natural Gas, CNG)
Therefore, forensic expert, in addition to
thorough knowledge of the structure of
automotive equipment and methods of its
repair, should clearly distinguish between
the types of LPG equipment installed on the
wheeled vehicle and know its structure for
further consideration in his expert work.

Propane is a gas produced while oil
refining. Cylindrical or toroidal cans are
used for propane. At present, there are

97

cylindrical cans with an outer diameter of
200, 240, 270, 300, 315, 360, 400 and 450 mm
and a volume of 10 to 230 liters. The most
popular sizes installed on cars are 40, 50,
60, 90 liters. Cylindrical cans are mostly
installed in luggage compartment (cars
with a flat trunk floor), less often, under
the floor of the luggage compartment (cars
brands: ZAZ-1102 Tavria, ZAZ-1103 Slavuta,
VAZ-2121 Niva and some other off-road
vehicles). Toroidal cylinders correspond to
the shape and size of spare tire that allows
you install them instead of such a wheel.
The most popular volumes are 40 and 42
liters (600 x 200 mm). There are internal,
external and vertical toroidal cylinders.
The weight of one propane can (depending
on the volume) is 20-30 kg.

Methane is a natural gas, it is cheaper
and more explosive than propane. Vehicle
engine power drop in case of its use can
be 10-15%. Methane is stored in cylinders
withstanding a pressure of 200—250 atm.
(can weight depending on the volume : 80—
110 kg). At the same time, the cost of a set of
methane equipment is twice to three times
higher than that of propane one. Methane
LPG equipment is more often installed on
commercial cars and trucks that can carry
massive cans (GAZelle, GAZ, ZiL, URAL,
etc.), very rarely, on passenger cars.

Components and LPG equipment:

+ gascylinder

«  pipelines

« gas charging valve and petrol valve

« gasdispenser and mixer;

«  reducer-evaporator;

+ electronic control unit;

+  switch of fuel type.

Most often, forensic expert has to
explore cars on which LPG equipment
(propane — butane) is installed.

Forensic expert should distinguish
between the generation of installed LPG
equipment(propane — butane). They differ
mostly in gas supply elements, control
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systems and the possibility of installation
on certain engines. The fuel systems
of the gasoline engine have undergone
three stages of modification. Over time,
designers have improved the process
of supplying fuel to the combustion
chamber of the cylinders. Carburetor
systems have been used for many years,
but with the development of engine
production, insufficient fuel supply to
the carburetor has been revealed, which
makes it impossible to achieve the desired
power parameters. Engineers have
developed an injector timing mechanism
to increase engine power while saving
fuel through electronic fuel control.
At this stage, electronic control units
were added. This has become the most
primitive system of gas equipment using
methane or propane. During installation,
the cylinders are usually located in the
luggage compartment, the fuel line is
connected to the shut-off device, the gas
passes through the line and enters the
evaporation chamber connected to the
cooling system. The heated gas mixture
is fed to the gear dosing device. Initially,
reducer and the evaporator chamber were
considered separate units, but over time
they were combined into one unit.

Gas is the most real alternative to
gasoline and diesel fuel. Each kilometer
traveled on gas costs on average a third
cheaper than on gasoline, so it is clear
that the basis of the transition to gas is the
financial component. Previously, it was
possible to experience large-scale savings:
LPG equipment for primitive carburetor
engines were cheap and propane-butane
cost half as much for gasoline. Currently,
the situation is different: in order to
purchase gas equipment with a modern
engine, you need a completely different
level of components and qualifications of
the master who will install it. In addition,
along with the new safety requirements

for cylinders, the installation of LPG
equipment has led to a significant increase
in the price of kits.

Recently, the use of liquefied gas as
automotive fuel has become popular
because it is cheaper than gasoline.
However, there are also other advantages,
for example, it is environmentally friendly
than other types of fuel, its exhaust contains
fewer harmful substances (in particular,
CO, almost twice), gas has a higher octane
number (103-105), which makes it almost
impossible to detonate the engine. The
wear of the cylinder-piston group of
internal combustion engine decreases on
the gas:

«  while starting cold engine, a film of
gasoline is not formed that washes
away lubrication;

« the gas burns more slowly, as a
result, pressure in the cylinders
does not increase so quickly and
the shock loads on the engine parts
due to better mixture of gas and air
are less than gasoline;

¢ gas mixture is more evenly
distributed by cylinders, that
improves engine idling, it works
softer and quieter;

« after starting a cold engine on
gas, it is possible to go almost
immediately, no long-term heating
is required (as on gasoline);

« gas does not thin the motor oil, so
it can be changed less often than
using gasoline;

« almost no soot will form, gas
compared to gasoline is much
cleaner, so dirt does not get into the
carburetor.

The disadvantages of gas include less
heat of combustion, so the engine power
per gas is less by about 5%, so sometimes
it is advised to install another ignition.
However, this is a controversial issue,
firstly, it is advisable to work only on cars
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running on high-octane gasoline (more
than 95) so that you do not have to put
ignition later whenever you need to go on
gasoline. Secondly, there is an opinion that
at high speeds while working on gas, on
the contrary, ignition should be somewhat
later than for gasoline.

Many of LPG equipment shortcomings
are controversial. For example, while
installation holes for mounting the
cylinder are drilled in the body, a gas line
is attached under the bottom and a reducer
is installed under the hood. In a few years,
mounting sites can become centers of
corrosion, so you need to worry about the
corrosion treatment of all mounting holes.
If you insert the so-called “tablet” instead
of a cylindrical can, it will take the place
of a spare wheel that has nowhere to go
(or not to carry it at all, or to carry it in the
trunk). Opponents of gas installation say
there is a high probability of a cylinder
exploding that is usually an exaggeration.
The facts of the cylinder explosion on the
territory of the eastern regions of Ukraine
in recent years have not been recorded. Gas
cylinder is stronger than the gasoline tank,
in addition, there are protective valves and
mechanisms that are triggered in the event
of a gas leak.

There are certain reservations about
installing LPG equipment on turbine
engines. The gas has a higher combustion
temperature, so the exhaust temperature
increases the thermal load on the turbine
impeller and affects the resource of the
exhaustvalves. Catalysts have temperature
restrictions that are available in most
gasoline engines. In the catalyst should
burn everything that is not burned in the
cylinder. In high temperature conditions,
catalyst begins to melt (especially during
high engine speeds) and blocks the
exhaust. During low and medium speeds
LPG equipment does not damage the
motor.

929

There is an opinion that the gas dries
the engine, it should not be installed on
expensive cars. This is true, but such
a process occurs only at high speeds
(more than 4000 rpm). To minimize the
consequences, install a gasoline injection.
Under the influence of the load, the
engine heats up, and gasoline contains
oils that are absent in the gas. Therefore,
after installing LPG equipment over time,
the smell of gas can appear, even if the
connections are completely sealed. This
is because rubber hoses (pipelines) are
impregnated with fumes. In the case of
the use of high-quality hoses (pipelines),
such a problem will not be.

There is also an opinion that LPG
equipment for cars is beneficial only to
those who have large engines. Therefore,
we calculated the feasibility of installing
LPG equipment (for example, on the
car Skoda Fabia 2002 model year), that
travels an average of 1000 km per month.
Suppose that in a city 100 km it needs
8 liters of gasoline and gas consumption
of 15-20% more than gasoline (10 liters of
gas per 100 km). If 1 liter of A-95 gasoline
costs UAH 62, and gas - UAH 40, then to
ride on gasoline for a month, you need to
spend about UAH 5,000 (for gasoline) and
UAH 4,000 (for gas), i.e. monthly savings
of UAH 1,000. If you install a new Italian
LPG equipment of the fourth generation
that costs about 12,000-13,000 UAH, it will
pay off in a year. If you drive more, then
faster. LPG equipment maintenance (air
filter replacement, computer diagnostics)
is best performed after every 10,000 km of
mileage where it is installed (these services
cost up to UAH 500), even at such costs the
savings are obvious. It should be noted that
in the case of low mileage, the installation
of LPG equipment is advantageous. If the
equipment works properly, the cost of its
maintenance will be moderate, and fuel
savings will cover them.
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Another advantage is a double range:
if the gas runs out, you can go on gasoline
(this is convenient during long-distance
travel and is relevant in queues at gas
stations or fuel shortages).

For classifying the types of gas cylinder
equipment in Ukraine, the generation
term is used (the larger it has a number,
the more complex and perfect it is). At
the same time, there is some confusion
in the qualifications of generations
(more precisely in its numbering). The
difference lies primarily in the method of
controlling the supply of gas into cylinders
and the corresponding design nuances,
so in order to avoid confusion, LPG
equipment can be divided into carburetor
and injection engines.

For carburetor engines, the systems
of the first and second generation today
are understood as LPG equipment
with  vacuum-mechanical regulation
of gas supply. The dosing diaphragm
in the evaporator gearbox as the initial
information takes into account the
liquefaction in the intake manifold,
depending on the load on the engine
and the position of the throttle. Such
equipment was created primarily for
carburetor engines, although some
modifications of the 2nd generation LPG
equipment are put on budget injector cars.
These systems are simple, unpretentious,
reliable and affordable, although they
have a disadvantage, namely: higher
gas consumption compared to modern
systems.

Currently, it is difficult to find a set
of vacuum-controlled LPG equipment in
high-quality design, since it is considered
obsolete.

The first attempt of designers to
involve electronics for injection engines
to control two-fuel power supply systems

were control systems for oxygen sensor
combustion of fuel and regulation of fuel
supply by a stepper motor. Such systems
are often called the third generation,
they were intended for injection engines
(mono-injection), although with some
modifications they were mounted on
carburetor engines. The gas in the engine
of this generation changes from the liquid
phase to the gaseous phase in the gearbox,
but the control of the fuel metering is no
longer responsible for the vacuum, but
electronic unit, that takes into account
data from the lambda probe, engine
sensors and throttle position. Actually
the gas is measured by a mechanical
step batcher, to the cylinders it is fed
by the mixer established on a throttle
valve. Quite complex and expensive, but
insufficiently economical equipment of
this type has not taken root, giving way to
the next, fourth generation.

Currently, the most common are
gas injection systems that completely
inherited the principle of gasoline
supply in cars with a classic distribution
of injection. Electromagnetic gas
injectors (individual for each cylinder)
are inserted into the intake manifold,
which are controlled by an electronic
unit intercepting the signals coming to
the gasoline injectors from the standard
electronic engine control unit. The gas
reducer, pipelines, shut-off valves and
cylinder are almost indistinguishable
from the units of previous generations.
Such gas injection today can be
considered the most rational in terms
of combining price, design and gas
consumption. Properly set up 4th
generation LPG equipment systems (this
type is the most common in Ukraine)
consume only 10-15% more gas than
gasoline. The main disadvantages of
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these systems are the high price (two to
three times higher than LPG equipment
with vacuum control) and the need for
equipment to fine-tune the system on the
car. In addition, it is necessary to choose
components of only reputable brands
and install LPG equipment in specialized
workshops.

There are also more modern systems:
the fifth generation, using gas injection,
but with one significant difference:
liquefied gas is not converted into a
gaseous state, the car consumes it in
the same form in which it is stored in
a cylinder (liquid). The pump, located
in the cylinder, injects liquid gas in the
main and further to the injectors, which
inject it into the intake manifold opposite
each cylinder. Alternatively, on engines
with direct fuel injection, it is possible
to inject gas through the petrol injectors
directly into the cylinder. But such a
system additionally uses an expensive
module for switching the supply to the
injectors of gasoline or liquefied gas. As
in the petrol mode of operation, injection
of liquid propane-butane is controlled by
electronics. And to regulate the proper
combustion of liquid gas using software
created specifically for a particular
engine model. As a result, such a system
responds more quickly to changes in load
and, thanks to accurate dosing, consumes
more fuel (gas at the gasoline level). LPG
equipment kit with injection is more
demanding on gas quality and level of
service.

First generation of LPG equipment

Reducers for the first generation
of LPG equipment can be of two types:
vacuum and electronic. A significant
disadvantage of gas systems of this
generation is the so-called “long way”
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of gas to the combustion chamber, as a
result of which depressurization often
occurred and as a result a strong smell
of gas in the interior of the vehicle. Such
systems were cheap, manufacturers saw
that the systems were in demand and
began to improve them. The simplest
injector (without lambda probe) LPG
equipment, that has a vacuum control
and a mechanical gas dispenser, can be
installed on carburetor engines. The
fundamental difference between an
electronic reducer and a vacuum reducer
is the principle of operation of the shut-
off element of the discharge chamber (in
a vacuum reducer this work is performed
by a special vacuum membrane, which is
supplied with a vacuum from the intake
manifold). This obsolete type of gas
equipment is very rare nowadays.

The first generation systems meet the
outdated environmental requirements
of Euro 1, so it was banned in Ukraine
back in 2006 (although sometimes
continue to be installed until now). The
second-generation gas installation can be
installed on vehicles that have driven for
more than 25 years. The third generation
of LPG equipment hardly anyone installs,
such an installation can be found only on
machines driven from Europe.

Second generation of LPG equipment

The next generation differs slightly
from the first one, the gearbox is
upgraded (in particular, the shut-off
valve has become electromagnetic, and
not vacuum, as before). Now the driver
does not need to leave the car to switch
to another type of fuel, because there is a
special button in the cabin to switch the
type of fuel, that is, it is more convenient
to operate the HBO. In addition, a cold
start has been implemented: a small
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amount of gas is released before the
system is let in, which further ensures
easy start of the cold engine. It has
become possible to use the gas system
on injector-type engines of the first
generation of spray injection or mono-
spraying. This generation of HBO is
installed on a vehicle with lambda probe
and catalytic converter injector engines
as well as a catalytic converter.

Third generation of LPG equipment

Third generation of LPG equipment
includes electronic adjustment of the
gas supply to the combustion chamber.
The system reads data from the oxygen
sensor and adjusts the amount of gas
received by the engine using a stepper
motor. The temperature sensor located
on the gearbox monitors the minimum
temperature. When the reducer is heated
above the minimum temperature, the
controller switches on the gas supply.
This generation of LPG equipment meets
Euro 2 standards by reading data from
the oxygen sensor and electronically
adjusting the fuel supply. LPG equipment
is supplied with its own correction
system, but the reaction rate to adjust the
working mixture is limited by the speed of
the step dispenser. The mode of operation
simulating of nozzles and the lambda
probe is used for uninterrupted operation
of the standard control system.

In this system, the gas is supplied
individually by the dozer (gas injector) to
each cylinder of the engine. The electronic
unit controls the gas injector. The gas is
supplied to the intake manifold through
mechanical nozzles automatically opened
by the overpressure that occurs in the
supply line. Instead of the dosing gas
register (as in the LPG equipment-1 and
LPG equipment-2 systems), a gas motor

and a special electronic control unit
are installed to regulate the quality of
the air-gas mixture composition. This
innovation made it possible to almost
eliminate the possibility of sudden loud
noises completely. Disadvantages of
this generation of LPG equipment: slow
system response to changes in the engine
operating mode of the vehicle.

The third generation systems meet
the of Euro 2 requirements .

Fourth generation of LPG equipment

Fourth LPG equipment generation,
the fuel supply has changed dramatically,
gas injectors have appeared that inject gas
into the cylinders. The gearbox does not
inject fuel into the manifold, which allows
it to maintain a constant gas pressure
(excess pressure is removed by gas
injectors). Each individual nozzle has its
own cylinder. The injectors have their own
loops directed from the controller, which
gives the command to inject fuel to each
injector, so it happens in a certain period
of time. In the methane versions of the 4th
generation of LPG equipment, not only
the reducer but also the cylinders have
been changed (thick-walled ones are used
due to the high methane pressure). The
gas supply for each cylinder is separate,
which allows you to significantly increase
the speed of response to the adjustment of
the gas-air mixture and optimize engine
performance. This is the best known
technical solution for the moment.

Fourth generation of LPG equipment
is the most common, it is the most
economical and reduces the power of
the car the least (up to 10%), although it
requires the gearbox to be well warmed
and the gas to be warm. It is installed on
any injector vehicles, as well as vehicles
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with new on-board diagnostic systems
(EOBD, OBD II).

An important feature and advantage
of LPG equipment-4: the function of
automatic transition from gas to gasoline
and vice versa (if the gas cylinder has
become empty). This type of gas injection
removes the problem of sudden loud
noises and requires less attention to the
air filter and spark plugs of the working
mixture, gas consumption is as close as
possible to gasoline consumption.

The basis of safety is availability of a
multi-valve on the gas cylinder.

The expert should pay attention to
the electronic control unit of the gas
cylinder equipment. They differ in a set
of adjustable parameters and can have an
automatic adjustment or auto-calibration
function that allows to set the optimal
operating modes. Modern electronic
complexes (for example, King, Lovato,
OMVL, Zavoli, etc.) have maximum
automation during adjustment of
equipment and practically do not require
the professional participation.

The Fourth generation systems meet
the of Euro 2 requirements .

Fifth generation of LPG equipment

In all precursors, the gas was
supplied to the combustion chamber in
the gaseous state, in the 5th generation
of LPG equipment in liquid state, in
addition, the fuel pump in the cylinder
pressurizes the system. Advantages of this
generation of LPG equipment: the lack of
a gearbox, there is no need to preheat the
car with gasoline, nothing more interferes
with the cooling system, gas costs have
significantly decreased, the number of
pipelines in fuel lines has been reduced to
a minimum, the capacity of riding on gas
has significantly increased. However, it
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has become impossible to refuel methane,
because this gas comes in liquid form (a
temperature below 160 °C is necessary for
methane to liquefy).

The fifth generation of LPG equipment
is compatible with EOBD, OBD II and OBD
III on-board diagnostic systems, it uses the
computing power of the vehicle and can
be used in any engine with fuel injection.
A gas pump is installed in the HBO
cylinder together with the multi-valve
that starts operating after opening the
vehicle door (this creates a gas pressure
of approximately 15—16 atm in the mains
during the engine start). Instead, there is
no gas reducer and no additional gas filter.
The gas enters each cylinder separately
through electrospray nozzles located in
the intake manifold as close as possible
to the cylinders. An important difference
is the ingress of gas into the cylinders in
the liquid state, which reduces the loss of
engine power and gas consumption and
allows the engine to run on gas under
subzero ambient temperatures.

It should be noted that these systems
are very complex and sensitive to the
quality (purity) of gas. The cost of
LPG equipment-5 is about 30% more
expensive than LPG equipment-4.
The fifth generation systems meet the
requirements of Euro 3 and Euro 4.

Sixth generation of LPG equipment

This is a generation of gas cylinder
equipment designed for direct fuel-
stressing engines that is not yet
widespread. Inthe 6th generation systems,
there is no distinction between gas and
gasoline injectors, the gas supply is cut
into the regular gasoline supply system
(the difference is only in two different
tanks: gasoline and gas). The equipment
has been eased to the maximum.
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The gas supply system is similar
to the previous generation, the main
difference of the direct injection from
the distributed is the placement of the
nozzles (in the first case, directly in the
head of the engine block, in the second,
on the ramp in front of the intake
manifold).

LPG equipment-6 is installed on
gasoline engines such as TSI, FSI, TFSI,
because this system does not require
additional cutting of gas nozzles to the
intake manifold of the engine (gas enters
through gasoline nozzles). In the trunk
there is a gas cylinder with a built-in
pump that maintains a pressure of about
16 atm in the main (pipeline). There are
two main lines — the main line and the
return line, with which the residual gas
is returned to the cylinder. A controller
controlled by electronics is cut into the
gasoline fuel supply system, it cuts off
the gas/gasoline supply. Therefore, this
allows LPG equipment-6 to minimally
interfere with the original vehicle
electronics and fuel injection system.

The sixth generation systems meet the
of Euro 2 requirements.

Seventh generation of LPG equipment

For a long time, LPG equipment
of the 4th generation with gasoline
spraying was installed on engines with
direct fuel injection. This was due to
the fact that gasoline nozzles are close
to the combustion chamber and require
cooling, which is provided by the
gasoline mixture. If the nozzles are not
cooled, they will quickly fail, requiring
expensive repairs. Vialle professionals
have developed a new system for direct-
injection vehicles which is that fuel is
supplied by a standard gasoline injector,
but there is no gas at all.

The basis of the 7th generation Direct
Blue LPG equipment system is the FSU
fuel mixing module, which providing
smooth switch between gasoline and
liquefied gas. The size of such a module
is about the size of a medium battery, its
purpose is to create a pressure similar to
gasoline and deliver fuel to the injectors.

While systeminstallation, the foreman
does not interfere with the engine control
system ensuring reliable operation in
any mode and maintaining the strength
at the same level as on gasoline. The
7th generation LPG equipment makes
possible to operate the car only on gas
without using gasoline at all, even the
engine can be started on gas at any time
of the year.

The LPG equipment kit is selected
for a specific vehicle model, the software
is rigidly linked to the engine code.
This generation of HBO unit is quite
advantageous because it retains the power
of the vehicle, has a simple system design
(because there is no reducer-evaporator
and gas nozzles), and it is quickly mounted
(because there is no reducer, this does
not require intervention in the cooling
system).

Having analyzed the automobile
market of Ukraine, it can be concluded
that a large majority of modern vehicles
with LPG equipment are represented by
fourth-generation equipment. Therefore,
while technical inspection of the test
wheeled vehicle, the expert commodity
expert, in addition to the vehicle itself,
must make a photo fixation and recording
in the inspection report of the type of
LPG equipment, date of its installation
(indicated in the certificate of registration
of the vehicle in the section of special
marks), operability and main components
of the kit.
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As an example, we will give the
components of the most massive Stag 200
GoFast kit:

« gas cylinder with a multi-valve

(type, content, with or without
a quantity indicator, method of
placement and fastening);

« filling valve (placement);

« gas main (pipeline type);

«  Stag-4 GoFast electronic control

unit;

« gas reducer (its brand and
fasteners);

« nozzles with vents (number, type
and location);

- gas vapor phase filter (metal
housing);

+  choke in the manifold;

«  switch of fuel type with indication

of gas cylinder filling level.

After checking the completeness
and integrity of the LPG equipment, if
possible, start the engine of vehicle and
check its operation on gasoline and gas.

To date, the most commonly
encountered LPG equipment brands are
STAG Autogas, PRINS VSI, BRC, Vialle LPI,
ZENIT, KME, TOMASETTO.

While drawing up the forensic expert
conclusion, it is necessary to adjust the
cost of the vehicle in accordance with
the information given in the “Bulletin
of the commodity expert” taking into
account the period of its operation. When
calculating the cost of repairing the
damaged vehicle, forensic expert should
take into account the volume and cost of
dismantling/installation and adjustment
of the LPG equipment and the cost of its
individual damaged components.

Conclusions

The article analyzes modern types of LPG
equipment and presents the features of
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the expert’s actions during the study of
vehicles with such equipment.

These data will help experts to
understand the types of LPG equipment
of modern wheeled vehicles and to
understand the peculiarities of the
sequence of work during the expert
inspection of such vehicles.

OcC006JMBOCTI ZOCTiAXeHH
€KCIIepPTOM KOJIiCHUX
TPAHCIOPTHUX 3aCO0iB
i3 ra300aJI0HHUM 00/IaJHAHHAM
Cepeiii Haymenko, Boaodumup BpajxcHux,
Ion Candy

Pozenamnymo numanHs 2a306a10HHO20
001a0HaHHs, siKe 8CMAH08AI0I0Mb A eKc-
NAYAMyioms HA CY4ACHUX MPAHCTIOPMHUX
3acobax, a maxodx 1020 pizHosudis, ocobau-
gocmetl 6y0o8u ma Komnaekmayii.

Memoio cmammi € 03HAllOMACHHA
3 pisHosudamu 2a306a10HH020 061a0HAH-
HSA CYHACHUX A8MOMOOINIE | 6U3HAYUEHH
ocobaugocmeil docaidxnceHHsa nid 4ac ekc-
nepmHo20 02410y Maxux MpaHcnoOpmHUX
3acobis.

Hagedero nopsdok 0iil excnepma nid
uac mposedeHHs MmexHiuHO20 02asdy do-
CAL0NHYBAHO20 KOAICHO20 MPAHCTLOPMHO-
20 3aco6y. 3ayeaxceHo npo HeobOXiOHICMb
ypaxogyeamu HAABHOCMI 2a3004/10HHO20
061a0HanHa nid 4ac U3HAYeHHs PUHKOBOL
8apmocmi MpaHcnopmuozo 3acoby, eio-
HOB/110841bHO20 PEMOHNLY MA MAMeEPidLb-
HO020 30UmMKY, 3a80aH020 8AACHUKOBL ABMO-
MO0iNsSL.

PosensHymo nepesazu 1 HedoAiKL,
13 AKUMU CTMUKAWOMbCSL BAACHUKL A8MO-
MO00inig 31 8CMAHO0BAEHUM 2A300AN0HHUM
obnadnauuam. JokaadHo  po3eAAHYMO
kaacupikayiro 2a300an0HH020 004A0HAH-
HA, 3a3Ha4eHo po3bixcHocmi nid wac ycma-
HO8/1eHHS 2a300aN0HH020 00AA0HAHHA HA
KapbopamopHi il iHHeKMOpHL 08UYHLL.
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Katouosi cnoea: cydosuil exkcnepm;
ea3obanonHe obaadnanna; cknadosi 2aso-
6a10HH020 061A0HAHHSA; 2a30N08IMPSAHA
CYMIWL; eKOAOZIYHI BUMO2U; eKCepmHULL
02140 KOAICHO20 MPAHCNOPMHO20 3ac00Y.

OCO0EeHHOCTH HCC/Ie0BAHUS
3KCIePTOM KOJIECHBIX
TPAHCIIOPTHBIX CPE/JCTB
€ ra300a/LIOHHBIM 000PyZ0BaHUEM

Cepezeil Haymenko, Baadumup BpaxcHux,
Hon Candy

Paccmompernl 8onpocst 2a306a110HHO-
20 obopydosarus, Komopoe YCmMAaHasAUBA-
10m U IKCMAYAMUPYIOM HA COBPEMEHHBLX
MPAHCTIOPMHBLX Cpedcmeax, a makice ezo
pasnogudrocmeil, ocobenHocmell cmpo-
eHUA U KOMNAEKMAYUL.

Lleavto cmamou s6819eMCsl 03HAKOM/1e-
HUe ¢ pasHOBUOHOCAMU 2a300a1N0HHO020
0bopydosanus Co8peMeHHbLX A8MomMobU-
netl u onpedenenue ocobenHocmeil uccaedo-
8aHUsL NPU IKCNEPMHOM OCMOMpe MaKux
MPAHCTLOPMHBLX Cpedcma.

IIpugedén nopadok deticmeuil Ikcnep-
ma npu nposedeHul MexXHU1ecKozo Oc-
mompa uccnedyemozo KOAECH020 Mparc-
nopmmoeo cpedcmaa.

Obpawerno eHumanue Ha Heobxodu-
MOCMb y4umoul8ame HaAudue eda3oban-
/OHHO20 060pyJosanus Npu onpedeseHUL
PLLHOUHOTL CMOUMOCTU MPAHCTLOPTHOZ0
cpedcmea, 80CCMAHOBUMENbHO20 PeMOH-
ma u mamepuanviozo yuepba, npuuu-
HEHHO020 821a0eNblY A8MOMOOUNSL.

Paccmompensl npeumyuecmea u He-
docmamxku, ¢ KOmoOpbvl.MU CMAAKUBAOMCA
cobcmeenHuKku asmomobueil ¢ ycmanos-
NeHHbIM 2a306aNN0HHBIM 060pY008AHUL-
em. IIodpobHo paccmompena kaaccugu-

Kauus 2a3obannonnozo 060pydosamus,
OmMmeueHbl pa3AULUL NPU YCMaHoske 2a-
300a110HH020 0060pydosanus Ha Kapbio-
pamopHble U UHXMCeKMOPHble d8uzament.
Knawuegvle cnoga: cydebHulil Ikcnepm;
eazobannonHoe obopydosanue; cocmas-
Hble 2a300a410HHO20 060pydosanus; 2a-
308030yWHASL CMeChb; IKOA02UYECKUe Mpe-
608aHUsL; IKCNEPMHDBLL 0CMOMP KOAECHO20
MpAaHcnopmHozo cpedcmad.
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The article is dedicated to methodological principles of
conducting forensic economic examinations of reports on
economic measurements that are performed through methods
of assets independent valuation. The Article Purpose is to stress
challenging issues arising while forensic economic examinations
to identify indicators of assets value obtained as a result of
economic measurements through methods of assets independent
valuation. The problematic issues of substantiation of the method of
quantitative measurement of the degree of uncertainty concerning
valuation results based on the probabilistic metrological approach
that is rooted in application of the interval form of valuation
results presentation are outlined. A comparative analysis of the
requirements of national and international valuation standards for
description of valuation results uncertainty is carried out. It has
been demonstrated that when applying comparative and income
approaches, indicators of uncertainty for requested confidence
levels in the form of numerical values of the confidence interval
limits can be established on the grounds of statistical processing of
multiple data of market information series (in particular, adjusted
single indicators of offers for sale or rental rate of such property).
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Peculiarities are presented and conditions of correctness for
performing these economic measurements are formulated.

Keywords: independent expert valuation, forensic economic
examination of report, economic medsurements, error, accuracy,
reliability, uncertainty of valuation result.

Research Problem Formulation

While forensic economic examination of
reports on independent expert valuation
of property value, the forensic expert
is frequently asked about the reliability
of wvaluation  results; correctness of
performanceand completenessofdisclosed
information in the report on valuation
procedures; compliance with requirements
of the current regulatory framework (in
particular, National Standards (hereinafter
referred to as NVS) ! of independent
valuation); market value of valuation object
at a specified valuation date. The answer to
the last question presupposes conducting
are-valuation by a forensic expert based on
which judgments are formulated regarding
the accuracy of valuation in a report under
study and reliability of its results.

Such issues demand not only
a comprehensive research and analysis
of the report but also a full-fledged
valuation by a forensic expert. According
to paragraph 1.4 of Scientific and
methodological recommendations on
preparation and appointment of forensic
examinations and expertresearch? “during

forensic  examinations corresponding
research methods, methods of forensic
examinations as well as legal regulations
and regulatory documents (international,
national and industry standards) are
used”. That is, examination of independent
valuation reports should be grounded on
the same valuation standards that guide
independent appraisers. But the problem
of interpreting results of such work and, in
particular, their correlation with results of
a studied report is insufficiently outlined in
the professional literature.

Unfortunately, currently there are
no tested, approved and entered in the
Register methods of forensic examinations
to determine quantitative indicators
of reliability of independent expert
valuation results. Thus, judgments on
results reliability of the analyzed report
are obtained on the basis of creative
heuristic approaches to the development
of research methods that obviously
necessitates application of scientifically
sound principles. This sometimes exceeds
capacities of an average forensic expert
and goes well beyond the issues addressed
to him. Most often, an expert research of

1 IIpo 3aTBepmxeHHs HanioHanbHOro cranzapty Ne 1 «3arajbHi 3acajy OLIHKY MaiHa i Maw-
HOBHX IIpaB» : [ToctanoBa KMY Big 10.09.2003 p. Ne 1440 (3i 3miH. Ta gomnos.). URL: https://za-
kon2.rada.gov.ua/laws/show/1440-2003-11 (date accessed: 17.12.2021) ; IIpo saTBepzxeHHs Ha-

LIOHAJBHOTO CTAaHZAAPTY Ne 2 «OLiHKa HEPyXOMOro MalHa» :

IIoctanoBa KMV Bizg 28.10.2004

P. Ne 1442 (3i 3miH. Ta gomos.). URL: https://zakon5.rada.gov.ua/laws/show/1442-2004-n1 (date

accessed: 17.12.2021).

2 THCTPyKIis PO IpU3HAYeHHs Ta IIPOBeJEeHHsS CYAOBUX eKCIIePTU3 Ta eKCIePTHUX JOCTiJ-
KeHb : 3aTB. Haka3oM MiH'locTy Vkpainu Biz 08.10.1998 p. Ne 53/5 (y pez. Hakasy Bif 26.12.2012 p.
Ne 1950/5). Ogpiyitinuil sicnuk Yxpainu. 2013. Ne 3. cT. 91.
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a valuation report is limited to a fairly
formal analysis of compliance with the
requirements of the current regulatory
framework. Though it is necessary, still
insufficient for obtaining a reasonable
unbiased judgment about the quality
of performed economic measurements
in a forensic report. As a consequence,
while forensic economic examination and
review of reports, fundamental issues of
methodology for developing indicators of
reliability and accuracy for results valuation
are frequently overlooked. This situation
urgently requires the development of
unified, scientifically sound methods of
adopting these indicators. They must
be objective and quantitative, that is be
independent from the subjective viewpoint
of the forensic expert or reviewer.

Given the above, the issue of studying
theoretical foundations of methods for
establishing quantitative indicators of
reliability and accuracy of results of
economic  measurements  performed
through methods of independent expert
valuation is highly relevant. It is of great
practical importance for the creation
of a reliable evidence base in both civil
and criminal proceedings. Occasionally,
appraisers are accused of failing to cover
(as well as commodity, land appraisal,
construction appraisal and construction-
technical examinations to determine the
value) problematic issues of establishing
indicators of reliability and accuracy
of conducted independent valuation
in conclusions of forensic economic
examinations. This is the result of the
lack of methodology and incompleteness
of expert conclusions required to create a
reliable evidence base. Concentrating on
the research on reliability and accuracy
of valuation results would enhance

efficiency and ensure the quality of
forensic economic examination, would
help to separate professional judgments of
the appraiser for which he is responsible
from possible expanded interpretation of
obtained valuation result the appraiser is
not responsible for.

Article Purpose

The Article Purpose is to stress challenging
issues arising while forensic economic
examinations to determine indicators
of assets value obtained through
economic measurements by methods of
independent expert valuation; research
and interpretation of theoretical provisions
and substantiation of practical guidelines
for the development of heuristic methods
for establishing objective quantitative
indicators of the degree of uncertainty of
valuation result; justification and selection
of methodological approaches before
determination of quantitative values of
these indicators at the stage of valuation
or at any date after their completion;
interpretation of results acquired during
valuation; analysis of possibilities to
increase the objectivity of results of expert
research of independent expert valuation
reports and formulation of practical
guidelines regarding priority areas of their
analysis.

Analysis of Essential Researches
and Publications

During forensic economic examinations
of independent expert valuation reports,
it is crucial to take into account the
effect of wuncertainty on economic
measurements result. V. V. Lukianova’s °
research paper addresses peculiarities of

3 Jlyx’sHoBa B. /lyasi3aM HeBU3HAYeHOCTi Ta PU3NKY B eKOHOMIUHUX SIBUINAX. BicHuk XMeAvHUYb-
K020 HayioHaavHoeo YHigepcumenty. 2017. Ne 2 (2). C. 216—220. URL: https://nbuv.gov.ua/UJRN/
Vchnu_ekon_2017_2%282%29__46 (date accessed: 17.12.2021).
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causes of uncertainty and risk, provides
a hierarchy of types of uncertainty in
economic measurements and suggests
a systematization for types of economic
uncertainty. Having analyzed problems
of uncertainty in economy, the author
distinguished = between  four  main
classification features of economic
uncertainty: 1) the level of information
awareness in a person making a decision;
2) the probability level of events
occurrence; 3) the nature of uncertainty
(in particular, time uncertainty associated
with forecasting; metric uncertainty
related to inaccuracy of valuation or
measurement of variables; structural
uncertainty); 4) measurability indicator
that is determined by existing methodology
capabilities, computing base and
peculiarities of random market processes.

One of the most powerful sources of
uncertainty while performing economic
measurements is market uncertainty
conditioned by informational nature of
the market and probabilistic nature of
market mechanisms * functioning. It is
impossible to imagine a situation in which
the impact of uncertainty in the external
marketing environment ° can be fully
localized, since in practice it is impossible

to take into account and reasonably assess
levels of all market risks affecting valuation
results °. Credible measurement of risks
during economic measurements is not
always possible, as the researcher may
not be aware of all sources of uncertainty
as well as quantitative estimates of their
weighting coefficients 7. For economic
measurements performed by methods
of independent expert valuation, the
statements from paragraphs 3.1—3.3
of this document ® are valid. As with
measurement of any other quantities, in
this case the purpose of measurement is to
provide information about the measured
quantity (the value of valuation object).
No measurement is infallible, that’s why
when measuring the value quantity, the
value obtained depends on used source
data, measurement methods, qualification
and skills of the performer, current market
conditions, etc. Even if this quantity is
measured several times in the same way
and under the same conditions, in most
cases each time the result will vary. Such
values of results of valuation performed
by different performers are viewed as
options for random implementation of
estimates of the measured quantity. The
values span of estimates depends on how

4

TTo3zuskoB 10. B. HeBU3Ha4YeHICTDb pe3y/ibTaTy He3aJeXXHOI eKCIIePTHOI OI[iHKY : MOHOrpadis.
LAP Lambert Academic Publishing, 2021. 472 c.

JurBuHeHKO T. M. HeBu3Hau€HiCTh PUHKOBOTO CepeZOBUINA Ta IIIIXHU ii sokarizanii. Teope-
TUYHI Ta IPUKJIAJHI IUTaHHSI €eKOHOMIKHY : 30. Hayk. ip. KHY im. T. I. IlleBuenka. 2009. T. 19.
C. 46—55. URL: https://tppe.econom.univ.kiev.ua/data/2009_19/zb19_07.pdf (date accessed:
17.12.2021).
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HATTSI «PU3KUK». [IpUIOpHOMOPCHKI ekoHOMIuHI cTyzii. 2018. Bum. 33. C. 74—78. URL: https://
nbuv.gov.ua/UJRN/bses_2018_33_17 (date accessed: 17.12.2021) ; BiTnincbkuii B. B., Benukoisa-
HeHKO I. I. PU3MKOJIOTISI B eKOHOMII Ta miATpueMHUIITBI : MoHorpadis. Kuis, 2004. 480 c.
Bammku M. [l. EKOHOMIYHMI PUSHK Ta METOAY HMOr0 BUMIPIOBAaHHS : HaBd. 110Ci6. XaphKiB,
2015. 300 c. ; BiTanincbkuii B. B., Hakoneunuii C. 1., [lapamos O. /. EkKoHOMiYHUI pHU3UK i MeTO-
Y FI0OTO BUMIpIOBAHHS : IiApydyHuK. Kuis, 1996. 336 c.

BBezenne K «PyKOBOZACTBY IT0 BBIPAXKEHUIO HEOIIpeIeIeHHOCTH M3MePEHUSI» U COMYyTCTBYIO-
muM gokyMeHTaM. [Introduction to “The guidelines for the expression of measurement uncer-
tainty” and relevant documents.] OneHuBaHNe JaHHBIX U3MepPEeHUH / IIep. ¢ aHIJ. ; IIOZ Hayd.
pex. npod. B. A. Cnaesa, A. I. YynoBkuHo. CaHkT-IleTepOypr, 2011. 58 c.
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well measurement is performed. Their
average value should ensure an estimate of
the true value of a quantity that is generally
more reliable comparing to the individual
result of a single measurement. Variance
and number of results of valuation provide
information regarding the average value
as an estimate of the true value of the
measured quantity, but this information is
mostly insufficient. International Valuation
Standards (IVS) devote substantial attention
to the disclosure of uncertainty while
valuation °.

In the modern metrological concept of
uncertainty, it is generally accepted that
after performing any measurements, there
is always uncertainty about the truth of a
delivered result; doubtsasto howaccurately
the measurement result reflects the value of
the measured quanity. For example, in case
of a single measurement, the result may
coincide with the conditionally true value
of the measured quantity, i.e. there may be
zero errors. But it is impossible to prove,
that’s why uncertainty as a measure of lack
of confidence in the obtained result may
be essential, since it reflects the possible
scattering of a series of measurement
results. In the approach from the standpoint
of uncertainty, the true value concept is
now abandoned, because it not only can
not be known but does not exist at all in the
probabilistic approach. The conventional
true value in the concept of uncertainty

can be expressed only in a certain range
(for example, the confidence interval),
since as we approach conventional true
value (with a decrease in uncertainty), it is
essential to take into account more factors
that influence ™.

The efficiency of forensic economic
examination and effectiveness of its
interaction with forensic investigators
depend in particular on the development of
the applied theoretical and methodological
framework. The latter is impossible
without the use of scientifically sound
approaches, as this examination applies
specific expertise regarding economic
area of human activity 1. Specific expertise
required to perform a forensic examination
is the result of professional training and
professional education of certain persons
who are holders of this knowledge. Its
use is stipulated only by certain subjects
and in particular procedures. In each
case it requires the existence of one of the
subjects provided by law, certification of
his / her professional competence and the
use of legal ways to obtain research results.
A forensic report as an independent
forensic evidence in a case can only be the
result of a forensic examination appointed
and conducted in strict compliance with
the requirements of procedural law. The
forensic report obtained outside the
process or in violation of requirements
for the form, content, status of a forensic

10

11

TFapaxxa O. II. CranzapTu3salis OIiHKW MaKHa y CBiTi. Haykosuil gicHux MixHapodHozo 2y-
mawnimapHoeo yHieepcumemnyy. Cepis «EkoHOMIKaA 1 meHedncmenm». 2016. Bur. 17. C. 36-42. URL:
https://nbuv.gov.ua/UJRN/Nvmgu_eim_2016_17_10 (date accessed: 17.12.2021).

Bacurenko I. ®. BrimB KoHIenIii HeBU3HAYEHOCTI BUMIpIOBaHb HAa METPOJIOTIUHY JisIb-
HicTb. Haykoei sanucku. 2016. Bum. 19. C. 58—68. URL: https://dspace.kntu.kr.ua/jspui/bitstre
am/123456789/4329/1/5__19_2016-59-69.pdf (date accessed: 17.12.2021) ; Yausiii B. II. Heompe-
ZleJIeHHOCTD U IIOTPEIIHOCTD, UX CXOZCTBO, Pa3andre U yIoTpebieHue B pa3HbIX METPOJIOTH-
4yecKux npouenaypax. Cucmemu 06pobku ingopmayii. 2006. Bum. 7 (56). C. 82—85. URL: https://
nbuv.gov.ua/UJRN/s0i_2006_7_27 (date accessed: 17.12.2021).

Topnauyk O. A. TeopeTHKO-MeTOZOJIOIIYHI 3acasu CyZLOBOI eKOHOMIUHOI ekcriepTusu. Teopis
ma npakmuxa cy0ogoi ekcnepmu3u i kpuminaaicmuxu. 2021. Bum. 23. C. 300—310. DOI: 10.32353/
khrife.1.2021.23 (date accessed: 17.12.2021).
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expert, does not acquire the status of
forensic evidence 2. Therefore, it seems
expedient to more clearly circle the range
of persons: holders of specific expertise
who have legal rights and grounds to
be subject to procedural obligations for
practical application of this knowledge in
forensic economic examination of asset
valuation reports in accordance with
corresponding legal responsibility. Until
2020, the concept of specialist conclusion
as a source of evidence in the current
criminal procedural legislation of Ukraine
was not provided. The Law No 2617-VIII
13 of 22.11.2018 introduced the concept
of specialist conclusion in the criminal
procedure in cases when at the stage of
inquiry it is required to set actual data and
circumstances of a criminal offense by
applying specific expertise. This Law, Part
4 of Article 71 of the Criminal Procedural
Code of Ukraine was supplemented by a
Provision on the right of a specialist: “..
7) to provide conclusions on issues within
the scope of his expertise while pre-trial
investigation of criminal offenses” **. The
introduction of the specialist conclusion
concept in criminal proceedings helps
to enhance efficiency of forensic science
institutions. This enables them to involve
forensic experts who do not work in

forensic science institutions (hereinafter
referred to as FSIs) and also can improve
the quality of expert support of justice by
conducting a forensic examination, which
is issued as a forensic report or specialist
conclusion. Thus, in civil and criminal
proceedings, a specialist can be any person
who possesses specific expertise and
skills in the relevant field and can provide
assistance and conclusions while pre-trial
investigation or trial on issues requiring
corresponding specific expertise and
skills. In the unavailability of approved
methods for determining quantitative
characteristics of uncertainty of valuation
results, specialists in relevant fields of
knowledge (appraisers with corresponding
expertise and work experience; members
of expert councils; representatives of
professional self-regulatory organizations
of appraisers; scientists in metrology) may
be involved in such forensic examinations.
These people are holders of specific
expertise, they have the right to provide
a specialist conclusion and take part in
a appropriate proceeding °. After all, the
current legal framework enables to include
the specialist’s advisory conclusion in case
materials in civil and criminal proceedings
based on Article 103 of the Civil Procedural
Code ¢ and Article 71 of the Criminal

12 BacuiabeB B. M. CyzoBa ekcrepTusa y IIVMBUIBHOMY Ta TIOCIOJAPCBKOMY IIPOBa/KEHHI K
okpeMa popMa 3aCTOCYBaHHs CIleliaTbHUX 3HaHb. Teopis ma npakmuka cydoeoi ekcnepmusu
i kpuminaaicmuku. 2020. Bum. 21. C. 120—132. DOI: 10.32353/khrife.1.2020_08 (date accessed:

17.12.2021).

13 IIpo BHeCeHHS 3MiH JO AedKUX 3aKOHOZABUMX aKTiB YKpalHU IOZO CIIPOIIEHHS JO0CYZOBO-
IO PO3CIIiZyBaHHS OKPEMUX KaTeropill KpUMiHaJIbHUX IIPABONOPYIIEHD : 3aKOH VKpaiHU BiJ
22.11.2018 p Ne Ne 2617-VIII (3i 3miH. Ta gonoB..). URL: https://zakon.rada.gov.ua/laws/show/2617-

19 (date accessed: 17.12.2021).

14 CimaxoBa-€bpemsaH E. B. [lo nuTaHHS IIPO BBeZIeHHS y KPUMiHAIbHE IIPOIleCcyalbHe 3aKOHOAAB-
CTBO ITOHATTS «BUCHOBOK Clleniasicta». Teopis ma npakmuka cy0ogoi excnepmusu i KpuMinai-
cmuku. 2020. Bum. 20. C. 110—120. DOI: 10.32353/khrife.2.2019.07 (date accessed: 17.12.2021).

15 Pinenko A. IIpaBoBi 3acazu poBefieHHs CyAoBoi ekcrieptusu / Jlira. Bioru. URL: https://blog.
liga.net/user/aripenko/article/25443 (date accessed: 17.12.2021).

16 IuBITBPHUY IpoliecyaJbHUN KoZeKe VKpaiHnu Biz 18.03.2004 p. Ne 1618-IV (3i 3MiH. Ta Z0MOB.).
BigomocTi Bepxosnoi Pagu Yikpainu (BBP). 2004. Ne 40—41, 42. Ct. 492. URL: https://zakon.rada.
gov.ua/laws/show/1618-15 (date accessed: 17.12.2021).
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Procedural Code of Ukraine . This
direction of combining efforts of forensic
experts and specialists can enhance the
quality of examination and contribute to
the establishment of cooperation between
specialists in the development and
improvement of the methodological base
of expert researches.

Traditional metrological approaches
can be used to determine quantitative
characteristics of uncertainty of results
of economic measurements, and error
18 estimation can be used to quantify the
degree of uncertainty. Depending on the
sources of uncertainty and a relevant
component of an error of the valuation
result, these errors can be divided into
two groups: errors from uncertainty used
to evaluate information and errors from
imperfection of valuation methodology.
Errors of the first group are manifested
in the fact that source data of market
information are probabilistic in nature
and characterized by variation in certain
intervals. The errors of the second group are
caused by imperfections and incomplete
adequacy of estimation methods, accepted
assumptions and limitations, as well
as simplified mathematical formulas,
results of calculations based on them
are approximate and often do not give
a sufficiently accurate description of real
economic phenomena and processes.
Examples of the impact of limited

assumptions are, for example, assumptions
about the stability of dollar asset prices;
about the proportional relationship
between their value and a certain pricing
factor; about the possibility of determining
overhead costsasa percentage of wages, etc.
This group of errors also contains possible
calculation errors (including rounding).
Estimates of random and systematic errors
always contain an element of subjectivity.
The appraiser makes subjective errors
involuntarily (due to limited qualifications,
inattention, haste) or intentionally (due
to interest, bias or external pressure of
acustomer). Only an appraiser’s adherence
to professional ethics can tell him how far
he can go in his compromises with his
conscience, influencing the final result of
valuation. In the literature, one can find
quite contradictory information about the
achieved accuracy of results of economic
measurements, errors in which, according
to S. V. Hrybovskyi, range from 5 to 25%,
and sometimes even more. Thus, cost of
products sold is measured to an error of
3—5%, and source data — 10—20 %. Errors
in integrated calculations of feasibility
studies sometimes reach 30% . According
to the results of research on the value of
the most expensive brands in the world
performed by well-known companies at
one single date, numerical indicators of
the relative error of valuation results range
from 22 to 50% .

17 KpuMiHaJIBbHUE IPOIeCYaTbHUN KoZeKe YKpainu Big 13.04.2012 p. Ne 4651-VI (3i 3MiH. Ta f0-
10B.). Bidomocmi Bepxosroi Padu Ykpainu (BBP). 2013. Ne 9—10, 11—12, 13. Cr. 88. URL: https://
zakon.rada.gov.ua/laws/show/4651-17 (date accessed: 17.12.2021).

18 KepiBHUIITBO 3 BUPQKEHHs HEBU3HAYEHOCTi Y BUMIipIOBaHHIX. XapkiB, 2000 ; Tapacosa B. B.,
ManuHoBcbkuii A. C., Pubak M. ®. MeTtpoJoris, craHzapTusariist i ceprudikariis : migpyIHukK.
Kwuis, 2006. 264 c. URL: https://www.kspu.edu/FileDownload.ashx/Tarasova.pdf?id=cf16947b-
5c04-42ae-b29f-c3ac6ad40f3e (date accessed: 17.12.2021) ; Kuoppusnr B. I., Mapamsuna M. T.
MeTposorusi, craHzapTusanus, ceprudukanus : yaeb. mocob. Caukr-Iletepbypr, 2006. 240 c.

19 T'pubosckuii C. B. OueHKa JOXOZHOM HEABIKUMOCTH : y4ueb. mocob. A By3oB. CaHkT-IleTep-

6ypr, 2001. 334 c.

20 Tlosguskos 0. B., Cagosenko 0. I1. KinpkicHa OIiHKA TOYHOCTI BUSHAYEHHSI BAPTOCTI 06’EKTIB
IHTeJIeKTyaJbHOI BJIaCHOCTi. EKoHOMIiKa ma cycniavemeo. 2018. Ne 19. C. 216. DOI: 10.32782/2524-

0072/2018-19-216 (date accessed: 17.12.2021).
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In accordance with the current
requirements of IVS, the valuation report
should include as complete disclosure of
the degree of uncertainty of the obtained
result as possible. It can be expressed in
several ways: verbal description of the
appraiser’s judgment on the accuracy of
this result; justification of the degree of
its rounding; submission of a numerical
estimate of the error; indicating the
confidence level and confidence interval,
as well as in any other ways. The appraiser’s
judgment as a detailed verbal commentary
on the degree of uncertainty is the
easiest way, but it only shows a subjective
qualitative characteristic. Qualitative verbal
description is the least comprehensive way
to express a judgment on the accuracy of
valuation result, but it is better when it
is than the total lack of comments in the
report on the uncertainty and accuracy
of a result. A verbal description provides
only an approximate qualitative idea
of accuracy, its indicators remain non-
quantified, but this formally satisfies the
requirements of IVS on description of the
result uncertainty.

A fuller description of uncertainty is
indication of confidence level and interval
(when this data is supported by accuracy
analysis calculations), which provides
an objective quantitative characteristic.
Rounding the calculated value is the most
common method used by experienced
appraisers to express the degree of
uncertainty in a result. The form of result
presentation (the degree of its rounding)
includes an indication of  achieved
accuracy. The number of significant
figures left after rounding shows the lines
of the appraiser’s responsibility for the
valuation result. According to the rules, the
rounding error must not exceed half a unit
of the decimal point which is determined
by the last non-zero significant figure
remaining in the final rounded value of the
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result. Therefore, erroneous presentation
of valuation result in a report without
rounding and further use of the unrounded
value constitute an interpretive error
(accordingly, of an appraiser or a user),
which consists in arbitrary expansion of
the content of the appraiser’s judgment in
the sense of misunderstanding attained
accuracy. When the appraiser hastily
formulates the final result of implemented
economic measurements in the same way
as the calculated one (with segregated
capability of up to UAH 1, and sometimes
up to 1 kop.), it is usually mistakenly seen
as an indication that the result is accurate
to UAH 1 or 1. kop. That’s why, such a non-
rounded form of presenting the valuation
result is not entirely accurate, but the
current regulatory framework does not
provide grounds for making claims to the
appraiser, as IVS does not address the issue
of uncertainty, accuracy and rounding of
received results.

On the grounds of application of this
format of valuation results presentation,
sometimes quite fictitious indicators of
losses are being formed by the simplest
mathematical manipulations, the
responsibility for which is unreasonably
placed on an appraiser. In fact, this is the
result of an elementary misunderstanding
while interpretation of the valuation
result, which accuracy can never reach
the segrerated capability of the calculated
result. Technically, it is several orders
lower, usually remaining uncertain in
neither a report nor an expert conclusion.

For cases where evaluative
methodological approaches based on
processing of multiple observations
(comparative, income) are used in
a studied report, objective quantitative
characteristics of the degree of
uncertainty of the obtained result can be
determined ex post facto, in the course of
forensic economic examination or review
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of a report. The principal task of analyzing
uncertainty and accuracy of a result is to
determine values of confidence levels
and intervals or estimates of result errors
on the basis of market data used by an
appraiser and their further processing in
accordance with the applied mathematical
and logical models. The comparison
of these quantitative characteristics of
uncertainty is a ground for objectively
assessing the quality of economic
measurements.

Due to the influence of multiple sources
of uncertainty, the low level of accuracy
of valuation results is the reason for their
rather large variance in case of valuation
of one valuation object at one valuation
date. According to A. Kinh, a recognized
worldwide authority in the valuation field,
users of valuation reports understand
intuitively that each valuation result is
a personalized professional judgment that
can not be absolutely accurate. The value of
avaluation object as a measured parameter
of probabilistic nature is characterized
by a considerable degree of uncertainty,
therefore accurate execution of valuation
should include expression of professional
opinion by an appraiser both on the result
and the degree of uncertainty. If two
appraisers receive the same valuation task
and work independently, their results may
be comparable, but they will never be the
same. Such variability is more an advantage
than a disadvantage of the valuation
procedure 2.

While reviewing reports on valuation,
it is expedient to analyze the degree of
heterogeneity of the series of observational

data of market information and their
further processing, which quantitative
characteristic is the variation coefficient.
In mathematical statistics, there are
certain criteria for determining the upper
limit of the coefficient of series variation
at which it is considered acceptable to
use these data for accurate calculation
of average estimates. If the coefficient of
variation exceeds 33%, it demonstrates a
critically high heterogeneity of data and
impossibility to use them to determine
the value of valuation ? object. In
economic measurements, requirements
for homogeneity of series of researched
indicators may be less sharp due to
availability of a number of uncertainty
sources and high volatility of market data.
A similar statement about acceptable
upper limit of the variation coefficient
is outlined by M. L. Lapishko *, who
states that in order to solve tasks of
economic analysis, the set is considered
to be homogeneous, and evaluation of its
average value is reliable if the variation
coefficient does not exceed 33 %. A similar
limitation is found in the valuation
professional literature 2, which states
that while valuation based on comparative
approach, it can be suggested not to use a
model which variation coefficient of series
exceeds 33 %. Since in this case we can not
assume that these parts are subordinated
to the normal distribution law or the one
close to it. If the calculated value of the
coefficient is about 33 % smaller than the
threshold value, then the average value
of series is recognized as reliable, and
the quality of results of determining the

21 Kunr A. OueHKa CIIpaBe/IInBON CTOMMOCTH /1151 GMHAHCOBOM oTyeTHOCTU. HOBBIE TpeboBaHms

FASB / nep. ¢ anri. Mocksa, 2011. C. 269.

22 Kwuraes H. H. I'pynnoBsle sKkcniepTHBIe OlleHKU. MOCKBa, 1975. 64 c. ; CokosoB I. A. MaTemarTu-
yecKas CTaTHCTHKA : yueOHUK. Mocksa, 2007. 432 c.
23 Jlamimko M. JI. OcHOBU (iHAHCOBO-CTATUCTHUYHOI'O aHAIi3y €KOHOMIUHUX IIpOIleciB. JIbBIB,

1995. C. 72.

24 Tpubosckuii C. B. OmieHKa CTOMMOCTH HEABIKUMOCTH. Mockga, 2009. C. 89.
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average single indicator is quite high.
Current IVS do not require to provide this
indicator in a report, but it is advisable to
check its value while forensic examination
and review of reports. In particular, for a
number of adjusted single indicators of
comparison objects while valuation with
the help of a comparative approach, since
exceeding this indicator is often a sign
of incorrect performance of valuation
procedures of selecting comparison
or adjustment objects. To validate the
first one you can use certain techniques
% for the second one: the following
developments *.

Conclusions

A principal issue while forensic economic
examination of independent asset
valuation of reports is the degree of
uncertainty in received results. To obtain
scientifically sound expert conclusions

required to create a reliable evidence
base, objective quantitative characteristics
of the degree of uncertainty (e.g.,
values of confidence level and intervals
or estimates of result errors, and / or
indicators associated with them, including
coefficient of data series variation) should
be defined in a research. Verification
of a report under study for compliance
with the requirements of current IVS is
a necessary but insufficient condition
for developing a reasoned judgment on
reliability of valuation result.

It should be taken into account that in
certain cases, during review and forensic
economic examination, it is possible to
identify formal violations by the appraiser
of the requirements of legal and regulatory
framework, but at the same time to obtain
a conditionally accurate valuation result.
In contrast, there may be situations when
there are no direct violations of such
requirements in a report, but the valuation
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IMosguskos 0. B., Jlanimko M. JI. Kpurepiii Big6opy Ta Bepudbikaiii BUXiHUX JaHUX IIPU OLiH-
i HepyxomocTi. Magyar Tudomdnyos Journal. 2018. Ne 19. Pp. 5—10 ; Jlamimiko M. JI., ITo3zHs-
xoB 0. B. Indopmanifinuil Kpurepiit MaKCHMaIbHOI 4aCTOTH /Jist Bizbopy, Bepudikarii Ta cu-
creMaTu3alii puHKoBoi iHbopMmaii. Exonomika ma cycninscmego. 2018. Ne 17. C. 114—119. DOI:
10.32782/2524-0072/2018-17-16 (date accessed: 17.12.2021) ; ITosausakos 0. B., Jlamimko M. JI.
BukopuCcTaHHS KPUTEPiI0 MaKCHMaIbHOI BIPOTiJHOCTI IIPOJAXKY IIPH BiZOOPI JaHUX PUHKOBOI
indopmanii. Exonomiuni Hayku. Cepis «O6aik i ¢pinancu». 2018. Bum. 15 (57). C. 172—182. DOLI:
10.36910/6775-2707-8701-2018-15/57-21 (date accessed: 17.12.2021).

IMoszguskos 0. B., Jlanimko M. JI. Baratropa3oBi HelpsiMi eKOHOMiYHi BUMipIOBAHHS SIK METOZ0-
JIOTiYHA OCHOBA /IS BCTAHOBJIEHHS HEBU3HAYEHOCT] pe3y/lbTaTy OLiHIOBaHHS BapToCTi. IIpu-
a308CokUll ekoHomiuHUTL gicHuk. 2019. Ne 5 (16). C. 415—421. DOI: 10.32840/2522-4263/2019-5-71
(date accessed: 17.12.2021) ; Ix >xe. KopurysanHs Ha MaciiTab 06'€KTa OLIHKYA 3 3aCTOCYBaH-
HSIM HeJIIHIHHOTO KOPeJIALiHO-perpeciiiHOro aHali3y ZaHUX JOCTiKeHHSI PUHKY. EKOHOMI4HI
cmydii. 2019. Ne 4 (26). C. 141—148 ; Ix xe. AGCOMIOTHAsA MeTOAUYECKAS TOTPEIIHOCTh METOAA
JVICKOHTHPOBaHHBIX JIEHEKHBIX ITIOTOKOB B KOHTEKCTe MHGOPMAIIMOHHOIO II0AX0Aa. DKOHO-
muka u 6auku. 2017. Ne 2. C. 23—31 ; Pozdnyakov Yu. V., Sadovenko Yu. P. (2020). Adjustment
coefficients methodical error at economic measurements implementation with the use of com-
parative sales approach. The role of science in society sustainable development. Monograph 34.
Katowice, 2020. Pp. 51—61. URL: https:/wwwwydawnictwo.wst.pl/uploads/files/20ad278a7f-
9cbf86ed31d75bdc0730dd.pdf (date accessed: 17.12.2021) ; [Tosgusakos 0. B., CagoBenko IO. II.
3B’s130K KoedilfieHTa raJpMyBaHHs 111/ YaC KOPUTYBAHHS HA MaclITab 31 CTylleHeM HeBU3Ha-
YeHOCTi pe3yJbTaTy OLIHKKM BapTOCTi akTUBIB. Haykoeuil sichuk MixHapoOHozo eymanimap-
Hozo yHigepcumemy. Cepia: Exonomika i meneduemenm. 2019. Bum. 41. 4. 1. C. 104—113. DOI:
10.32841/2413-2675/2019-41-14 (date accessed: 17.12.2021).
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result can not be viewed as valid ¥. When
comparing two (or more) valuation works
of one valuation object at one valuation
date, it is obligatory to study fulfillment
of conditions of comparability in relation
to these valuation works and to establish
quantitative characteristics of the degree of
uncertainty of their results. In another case,
results of estimates should be considered as
independent implementation of estimates
of arandom measured quantity lying within
the range of its likely values. If there are
two valuation works of the same valuation
object at the same date, their results should
be compared and analyzed given the
quantitative indicators of uncertainty and
accuracy of independent valuation results
while each valuation. The methodology
for identifying indicators of the degree
of results uncertainty in conditions of
several independent valuations is outlined
in such works *. Research results can be
formulated in conclusions of a forensic
expert or specialist in accordance with
Article 103 of the Civil Procedural Code and
Article 71 of the Criminal Procedural Code
of Ukraine.

As of today, neither the community
of forensic experts nor appraisers nor
appraisal users are ready for a conscious
perception of the concept of uncertainty
in the result of economic measurements
performed by independent valuation
methods. Although IVS have long promoted

the concept of uncertainty, IVS form of
presenting valuation results provided so
far does not require any quantitative data
on the degree of uncertainty in a report.
The consequence of this is an extremely
paradoxical situation, when results were
obtained with an undetermined degree
of uncertainty and unknown indicators
of accuracy in the course of valuation. To
date, IVS apply only the notion of valuation
reliability, in no way specifying methods
of its objective definition and description.
Due to the lack of corresponding
methodology developments, the level
of reliability of valuation results is
predominantly determined on the basis
of subjective judgments of reviewers and
forensic experts who usually focus only
on identifying violations in regulatory
requirements but do not have effective
tools to objectively evaluate uncertainty.

As practice shows, valuation customers
are for the most part unable to assess the
valuation result expressed in the form of
a confidence interval and a confidence
level where the measured quantity of
the value is within this interval. An
average customer usually wants to get the
valuation conclusion only in the form of
a point measurement result: one value not
burdened with additional data about the
assessment of the degree of uncertainty
of this result. The same applies to forensic
experts and employees of governing and

27 Maxkcumos C. M. BUCHOBOK ITpO I0CTOBIipHICTb OI[iHKM MaifHa He € TapaHTiel0 JOCTOBIPHOCTI
pesynbraty 3BiTYy / Acomianis daxiBiis oninku (odinifiamii cait). 09.03.2016 p. URL: https://
afo.com.ua/uk/news/2-general-assessment/1055-opinion-on-the-reliability-of-property-valua-
tion-is-not-a-guarantee-of-reliability-results-report (date accessed: 17.12.2021).

28 TlosguskoB 0. B., Ckubinceka 3. M., I'punis T. T. AHasiTh4YHe OGI'PYHTYBaHHS METOAUKU
PO3paxyHKy ITOKAa3HUKIB HEBU3HAUYEHOCTI Pe3y/IbTaTy He3aJeXHOI OLIHKYU BapTOCTi aKTUBIB.
BicHuk Odecvkoz0 HayioHaavHoeo YHigepcumemy. Exonomika. 2020. T. 25. Bum. 1 (80). C. 229—235.
DOI: 10.32782/2304-0920/1-80-39 (date accessed: 17.12.2021) ; I[To3ausakos 0. B., Jlaniniko M. JI.
MeToauka BUGOPY KiTBKOCTi EKOHOMIYHUX BUMiPIOBAaHb BAPTOCTI IIPYU BCTAHOBJIEHHI CTYIIEHS
HEBU3HAYEHOCT] pe3y/IbTaTiB He3aIeXXHOI eKCIepTHOI oUiHKY / CyuacHi nidxodu 0o coyiaavHo-
eKOHOMIUH020, THPOPMAYITHOZ0 ™A HAYKOBO-MeXHIUH020 pOo38UmMKY CYO'€Kmi8 HALIOHAAbHO20
eocnodapcmea : MmoHorpadis / 3a pex. JI. M. CaBuyk, JI. M. Banzopinoi. JHinpo, 2020. C. 394—

415.
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supervisoryauthorities who focus primarily
on the requirements of somewhat outdated
current national regulatory framework for
valuation, where the concept of uncertainty
of its outcome is not even mentioned. Also,
the notion of the uncertainty interval of
this result is frequently misunderstood by
valuation users, as the majority of them
are unfamiliar with the basic principles of
the measurement theory. Interval form of
presenting economic measurement results
is unacceptable in particular for accounting
and bank valuation purposes (where any
uncertainty of received value of assets is
not permissible at all and the appraiser is
obliged to tackle the almost impossible task
of obtaining absolutely accurate value to an
error lower than + 1 kop.) .

Therefore, we deem it expedient
to focus on modern approaches of IVS
while forensic economic examinations
that enable to objectively quantify the
degree of uncertainty in valuation results.
Submission of quantitative characteristics
of report result uncertainty in an expert
conclusion allows to specify statements for
which the appraiser is responsible. If it was
not included in a report, it means that the
appraiser neglected the opportunity to limit
the possibility of arbitrary interpretation
of his professional judgment, which
content he can prove mathematically.
IVS do not require to present uncertainty
characteristics in a report, but in this way
the appraiser can separate his / her own
evidential statements from the misleading
ones that are provided only under specific
conditions. It also excludes the possibility
of arbitrary expanded interpretation
of the appraiser’s statements by other
persons and eliminates the possibility of
possible attempts to hold the appraiser
responsible for expanded interpretation of
his conclusions.

Identification of uncertainty
characteristics in an expert conclusion will
help to increase the degree of objectivity in
forensic economic examination. After all,
there are many cases when the court may
make an unjust decision based on results of
submitting expertresearch withincomplete
or biased conclusions to the court. As a
judge does not posses specific expertise,
he cannot always thoroughly study and
analyze a provided expert conclusion. It
is what necessitates verifying compliance
with an accuracy of the research algorithm
and using scientifically sound research
methods. This can be ensured by involving
a specialist in the relevant field and
reviewing expert conclusion or expert
research of a specialist. The forensic
examination conclusion is an independent
procedural document received while
forensic examination, it must include
information  synthesized within the
competence of the forensic expert that was
obtained using special scientific methods
specifically in the course of research.
The forensic report must meet the main
criteria for evidence evaluation: relevance,
admissibility, reliability and sufficiency
»_If questions addressed to the forensic
expert are developed as above, sufficiency
condition of the expert conclusion as valid
evidence should be deemed quantification
of the value of an object and characteristics
of uncertainty of results submitted in a
studied report and obtained by a forensic
expert.

Gradual implementation of current IVS
requirements in the practice of forensic
examination and review of valuation works,
which require greater specification of the
degree of uncertainty in obtained results,
will ensure application of uniform unified
methodological approaches in forensic
expert practice, improve the quality and

29 JKepebxo O. I. BUCHOBOK eKcIlepTa: akTyasibHi nutanHs / Cydosa ekcnepmusa: npobiemu cbo2o-
OeHHS Ma nepcnekmueu po3sumky : Koi. MOHOTP. Jlporo6ud, 2020. C. 48—54.
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objectivity of expert researches, reduce
the complexity of forensic examinations
and enhance efficiency of their conduct
%It can be practically implemented by
identification of quantitative indicators
of quality in results of economic
measurements with the development of a
reasoned judgment by the forensic expert
on the degree of uncertainty based on
information and metrological evaluation
paradigm 3.

IIpo6GaeMHi NUTAaHHSI BUKOHAHHS
CYZ0BO-€KOHOMIYHHX €KCIepPTHU3
3BiTiB i3 He3aJIE;KHOI €KCIIEPTHOI OI[iHKU
BapTOCTi aKTHUBIB
FOpiil ITo3ousaxos, Izop Bpamiwko

Zocaidmceno memoduuni 3acadu npose-
OeHHs CYy0080-eKOHOMIUHUX eKCNepmu3 36imis
3 eKOHOMIYHUX 8UMIPI08AHD, KL BUKOHYIOMD
MemodamiL He3aneiHOl OUIHKU eapmocmi
axmuseig. Memowo cmammi € UCBIMAEHHA
npobAeMHUX NUMAHL CY0080-eKOHOMIYHUX
excnepmu3 31 B8CMAHOBAEHHS TNOKASHUKIB
gapmocmi aKmueis, OMpUMAHUX Y pe3yib-
mami 6UKOHAHHA eKOHOMIYHUX 8UMIPIOBAHD
Memodamil He3d1eHtHOL eKCnepmHOl OUIHKUL.
Poszasiymo npobaemui numanHs o0spyHmy-
8aHHA MemoduKl KiAbKiCHO20 BCTMAHOB/AEH-
HSl CMYNeHs He8U3HAYeHOCTNI pe3yAbmamis
OUIHKU HA OCHOB8L LIMOBIPHICHO-MempOoa02id-
H020 ni0x00Y, Wo 6a3yemucs Ha 3aCTMOCY8AH-
HI iHMep8anvHol popmu npedcmasieHHs pe-
3yavmamy ouinku. Bukonano nopignanvHuil
amanis 6UMoe HayloHAALHUX I MIHCHAPOOHUX
cmandapmig ouyiHku Jo onucy HesusHaue-
Hocmi pe3yavmamie oOuyiHku. IIpodemon-
CMpO8AHO, WO 3ACMOCY8AHHSA MNOPIBHANL-
H020 ma npubymkogozo nidxodie dae 3mozy
8CMAHOBUMU  NOKA3HUKL He8U3HAUeHOCTI

045 3a0anux pigHie 008ipuol iIMOBIpHOCTI Y
8u20i YUCEALHUX 3HAUEHb Medc J08ipu020
iHmepeay Ha nidcmagi CmamucmuyHoi 06-
POOKU MHOMUHHUX OaHux psdie pUHKOBOL IH-
gopmayii (30kpema, ckopuzo8arHux o0UHUY-
HUX NOKA3HUKIE Mpono3uyiil npodaxcy abo
opeHOHUX cmagok nodibHozo matina). ITped-
CTMA6AeHO 03HAKU MA CHOPMYALOBAHO YMOBU
KOPeKMHOCMI BUKOHAHHS YUX eKOHOMIYHUX
BUMIPIOBAHD.

Knwouoei caoea: mesanexua excnepm-
HA OUYiHKA; CY0080-eKOHOMIYHA eKCnepmu3a
361MY; eKOHOMIYHI BUMIPIOBAHHS; NOXUOKA;
mMouHicmy; J0CMOBIPHICTY; HEBUSHAUEHICMb
DPe3yAbmamy oyiHKu.

IIpo0ieMHbIE BOIIPOCHI BHIITOJTHEHUS

CyZe0HO-9KOHOMUYECKUX IKCIIEPTU3

OTYETOB O HE3aBUCHUMOM 9KCIIEPTHOMU

OIl€HKE CTOMMOCTHU aKTUBOB

FOpuii ITo3dusaxos, Hzopv Bpamuuiko
Hccnedosanvl memoduteckiie 0CHO8bL npo-
gedeHus  cY0eOHO-IKOHOMUHECKUX — IKCNep-
mus omuémog 00 IKOHOMUHECKUX —U3-
MEpeHUSX, BbINOAHAEMbIX MemodaMu He-
3a8UCUMOIL OUeHKU CMOUMOCTU AKMUBO8.
Ilenvio cmamvu  seasemcs — ocseujeHue
npobAeMHBLX B0MPOCO8 CYDebHO-IKOHOMUYe-
CKUX IKCMepmu3 no YCmaHos1eHUI0 nokasd-
meneil CMOUMOCMU AKMUB08, NOAYHEHHbIX
8 pe3yvmamne 6blNOAHEHUS IKOHOMUHECKUX
UsMepeHuil Memodamiu He3a8UCUMOLL IKC-
nepmuoil oyeHxu. Paccmomperut npobaemHule
gonpocel  000CHOBAHUL Memodukl KoAuYe-
CTMBeHHO020 YCMAHO8AeHUs CTeneHl Heonpe-
0eNeHHOCTU pe3YAbImAamnos OyeHKU HA 0CHO8e
8epOSMHOCTIHO-MeMmpo0eUieckoeo nodxodd,
OCHO8AHH020 HA NPUMeHeHUL UHMEeP8AAbHOTL
opmblL npedcmasneHus pe3yAbmama oyeHKuU.
Buinoaten cpagnumenvHulil anaaui mpe6o-

30 Bowuzap B. M. BusHaueHHs BApTOCTi MaIlIyH Ta 06IafHAHHS, 10 He [IPe/ICTaBIeH] Ha BHYTpim-
HBOMY PUHKY VKpainu. Kpumunasucmuka u cydebnas sxcnepmusa. 2015. Bu. 60. C. 449—460.
URL: https://nbuv.gov.ua/UJRN/krise_2015_60_47 (date accessed: 17.12.2021).

31 Pozdnyakov Yu., Lapishko M. The use of informative-metrological paradigm in independent ex-
pert valuation theory. Monograph 27. Information and Innovation Technologies in Economics
and Administration. Katowice, 2019. Pp. 80—88.
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BAHUIL HAUUOHAALHBLIX U MeHIYHAPOOHbLX
CMandapmos oyeHKu, npedsasAseMblx K ONu-
CAHUI0  HeonpedeN€HHOCMU  pe3yAbmarmos
oyenxu. IIpodemoncmpuposano, wmo npu-
MeHeHUe CPABHUMeAbH020 U J00X00H020 no0-
Xx0008 10360459€Mm YCMAHO8UMb NOKA3AMeAU
HeonpedeneHHoCMU 041 3A0AHHbBLX YpOBHell
JdogepumenvHoll 8epoMHOCMU 8 81de HUCA0-
8bLX 3HAUeHUIl epaHul, J08epUMeabHO20 UH-
mepeana Ha OCHOBAHUL CMAMUCMUYECKOL
00pabomxu MHONeCTNEEHHBIX OAHHBLX pS-
008 pblHOUHOTL UHpOpMayuL (8 HaACHOCMU,
CKOPPeKMUPOBAHHBLX eJUHUYHBLX TNOKA3d-
mesetl npednoxceHUIl npodaxcu UAl Cmagox
apendovl nodobHoz0 umywecmsa). IIpedcmas-
/leHbl NPUSHAKU U CPOPMYAUPOBAHDL YCAOBUSL
KOPPeKMHOCMU BbLNOAHEHUSL IMUX IKOHOMU-
UeCKUX U3MepeHUIL.

Knawouegvle cnoga: Hezasucumas IKc-
nepmHas ouyeHka; cy0eOHO-IKOHOMUMeCKAS
IKCMepmuU3a omuéma, IKOHOMUUECKUe U3Me-
PeHUs; TO2pelHOCmby; MOYHOCMY; 00Ccmo-
8epHOCMb; HeonpedeAéHHOCMb pe3yabmama
OUEHKLL.
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In modern domestic and international pre-trial practice and
legal proceedings, physical evidence used in the form of electronic
documents or their digital images. The issue of authenticating such
images is hampered by possibilities of using artificial intelligence
based editors to fake images making it impossible or significantly
complicate the search for changed areas by forensic experts. Research
issue considered by the authors is the authenticity assessment of
digital images based on the use of their pre-processing (filtering)
methods and artificial intelligence technologies for further analysis
and determination of edited areas.

This research paper purpose is to develop information technology
for finding editing zones based on a combination of imaging
techniques and neural network models for use in image authenticity
research.

Research paper novelty is to develop a technology to combine
several methods of pre-processing images (in particular, ELA and
PCA) to create an input stream of a deep learning neural network
and to assess effectiveness of identifying editing zones created by the
digital painting editor (Inpainting).
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Efficiency of 10 editing zone detectors using combination of
ELA and PCA methods with different models of neural networks
for recognizing editing zones has been developed and investigated.
The best results (probability of recognition 0.916) within the
used computing resources were obtained by detector based on the
EfficientNet model.

IT Effectiveness and related software for assessing authenticity of
images based on a combination of image pre-processing methods and
models of artificial neural networks in semantic classification and

segmentation mode has been developed and evaluated.
Keywords: image authenticity; artificial intelligence; neural
networks; ELA; PCA; Inpainting.

Research Problem Formulation

Scientific issue considered in this research
paper is the authenticity assessment of
digital images based on the use of their pre-
filtering methods and artificial intelligence
technologies. Currently, physical evidence
is used in the form of electronic documents
or their images, photographs, videos,
scanned copies that have a digital formation
nature.

At the same time, scientific and
technological progress in the field of
photography and video recording, methods
and means of software editing of digital
images creates ample opportunities for
manipulating content of digital images and
actualizes their authentication issue. The
issue is further hampered by the use of
artificial intelligence methods for editing
images to prevent or complicate the search
for altered areas.

Analysis of Essential Researches
and Publications

Research  of  photographic  images
is devoted to fundamental research
papers of D. Ya. Myrskyi, P. F. Sylkyn,
Ye. M. Dmytriiev, etc. The process of
researching digital photos is much
more complicated because they have
a different creation nature. Researches on
digital photographs in order to identify
signs of installation was considered
by A. O. Safonov, V. H. Kalenskyi,
Ye. M. Dmytriiev, S. M. Bobrytskyi,
S. V. Chornyi, et al. Best practices of
domestic and foreign researchers are
devoted to research on additional data
(file metadata) describing conditions and
methods of file obtaining. This is devoted
to research papers of R. Blythe, J. Fridrich,
A. A.Kobozev, N. Krawetz, Ye. M. Dmytriiev,
G. K. Wallace ™.

1 E.g., Mupckuii [I. 1. Cyze6Has poToTEeXHUIECKAS 9KCIIEPTHU3A : METO/,. II0CO00. /JIs1 9KCIIEPTOB.

Mocksa, 1982. 167 c. ; Cunkun II. ®. CyzebHo-uccienoBarenbckas Gororpadus : yueOHUK.
Bourorpaz, 1979. 335 c. ; imurpues E. H. Cyze6Has sxkcneprusa dororpadudeckux nsobpa-
’KEHUI: COBPeMEHHOe COCTOSIHHE M BO3MOXXHOCTU peIIeHUs SKCIEePTHBIX 3azad. CydeOnas
akcnepmuaa. 2009. Ne 3. C. 73—79 ; Cadoros A. A., Komoryuikus C. M., Kouybeit A. B. Kom-
MBIOTEPHbIE TEXHOJIOTUN B KPUMHHATHCTUYECKON doTorpadun: TeopeTUdecKre U MPUKIAJ-
HbIe BOIIPOCHI : yueb. mocob6. Bosrorpaz, 2005 ; Kanencokuit B. I. JocuimkenHs nudpoBux
(oTO3HIMKIB 3 MeTOI0O BHSIBJIEHHS O3HAK MOHTaxy. Cydosa excnepmu3sa. CyuacHuil cmaw
ma nepcnekmuel po3sumky : MaT-Id MiXKHap. HayK.-IpakT. kKoH®. Kuis, 2010. C. 191—192 ;
Bo6p1/1u}<m71 C. M., YepHsii C. B. MeTognuecKyre aCIIeKThl KOMIIIEKCHOTO UCCJIE€0BAHMUS C I1e-
JIBIO BBISIBJIEHUS IIPU3HAKOB MOHTaXKa B I poBol poTorpaduu. Teopis ma npakmuka cydogoi
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Currently, the closest to this research
area is Methods of research of digital
photographic images and technical means of
their manufacture * and Methods of research
of signs of digital image editing based on noise
entropy analysis®. For supporting the latter,
the authors have developed appropriate
software 4 for comparative research
with known and modified methods of
image quality assessment (33 methods
of local focusing quality, 17 are noise
characteristics, 15 are analysis by Discrete
Cosine Transform (DCT), 14 are image
entropy analysis).

These methods correspond to tasks
of forensic examination of digital images.
However, it should be noted that use of
various methods of these methods (Error
Level Analysis (ELA), Principal Component
Analysis (PCA)) requires considerable
expert experience and research time.

Performed researches is a significant
contribution to development of theoretical
foundations for specific expertise use in
forensic science. At the same time, the
analysis of possibilities of research on
authenticity of digital images based on
the use of their pre-filtering methods and
artificial intelligence technologies is an
issue that still requires in-depth scientific

research. Given the above, further
improvements, in our opinion, require
research on use of artificial intelligence
technologies in combination with the
above methods of pre-processing images
to recognize altered areas of digital images.

Article purpose

This article purpose is IT development
for finding editing zones based on models
of neural networks while research on
authenticity of images. In our opinion, the
main attention of scientists should be paid
to development of methods and specialized
software for advanced image analysis using
modern methods of image processing.

Main Content Presentation

One of the most important tasks of modern
forensic research on digital photographs
and videos is to detect the signs of their
photomontage or editing.

Given the relative ease of creating,
modifying, and distributing digital records,
investigators or courts have a relevant
question about their authenticity. The
authenticterm inrelation to phonogramsin
the sense of true, reliableis now widely used

excnepmu3u i kpuminaaicmuxu. 2010. Bumn. 10. C. 633—639 ; Blythe P., Fridrich J. Secure digital
camera. Digital Forensic Research Workshop (Baltimore, USA, 11—13.08.2004). P. 12 ; Ko6o3zeBa A. A.
Vcniosnb30BaHMe 0COOEHHOCTEH BO3MYIIIEHU I CUHTY/ISPHBIX YHCeI MaTPULIBI HH(PPOBOTo U30-
OpaxeHus Aus obHapyxeHus ero panpcuduranuu. Hckyccmeentolil unmennexkm. 2008. Ne 1.
C. 145—153; Krawetz N. A Picture’s Worth... Digital Image Analysis and Forensics. 2007. URL:
https://www.hackerfactor.com/papers/bh-usa-07-krawetz-wp.pdf (date accessed: 17.01.2022) ;
Jvutpues E. H. MeTaZaHHBIe KaK CPeACTBO WHAMBUAYAIN3A NN HUMPOBLIX N300paKeHUN
B cyzebHoi doTorpadun. Teopus u npakmuka cy0ebHOl IKCNEPMU3bL 8 COBPEMEHHBLY YCAOBULX
MaT-JIBl MeXyHap. Hayd.-IIpakT. KoHD. Mocksa, 2007. C. 531—534 ; Wallace G. K. The JPEG Still
Picture Compression Standard. IEEE Transactions on Consumer Electronics. 1991.

Metoauka gocuimxeHsb nubpoBux GoTo300paskeHb Ta TEXHIYHUX 3aCc06iB X BUTOTOBJIEHHS.
PeecTp MeTOZUK NPOBeeHHs CyAoBux ekcrieptus. URL: https://rmpse.minjust.gov.ua/page/41

MeToAmMKa OCIi/IKEHHST 03HAK MOHTaXy LMGbPOBUX 300paKeHb Ha OCHOBI aHaIII3y eHTPOIIii
myMiB. PeecTp MeTOZUK IpOBeJeHHs cyoBux ekcrieptus. URL: https://rmpse.minjust.gov.ua/

2

(date accessed: 17.01.2022).
3

page/43 (date accessed: 17.01.2022).
4

IFD TEC. URL: https://5.189.182.106 (date accessed: 17.01.2022).
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in English law, although it was originally
adopted in theory of forensic research by
Polish forensic scientists %, later it was also
used by American forensic experts °.

Current  progress of  technical

means of photo, video, recording and
telecommunication technologies expands
as possibilities of traditional data capture
tools as emergence of new ways to obtain
records (mobile, network, specialized)
with new data formats. This requires
constant updating of specific expertise of
experts in the field of research on digital
images, video and sound recordings. This
issue is of particular relevance due to
the fact that criminals are improving the
ways of committing crimes, increasingly
masking their traces, using modern
achievements of science and technology.
Therefore, without use of the latest means,
it is often impossible or extremely difficult
to document the actions of criminals and
bring them to criminal responsibility.

Traditionally, the forensic photography

subject were material data (positives,
negatives, various technical means for
their manufacture), that were procedurally
enshrined in the case files. However,
current methods of studying photographic
images obtained using analog technology
are ineffective for research on digital
photos. The main modern objects of these
researches are:

« digital photographs (photographs
obtained as a result of
photographing objects at a specific
point in time and presented on
media in the form of computer files
of graphic formats);

« digital video and sound recordings
recorded on physical media or
directly on recording devices;
individual frames or groups
of frames from digital video
recordings of objects at specific
time intervals, represented on
media in the form of computer files
of graphic formats;

« photographing technical means
(digital cameras);

« video recording technical means
(digital video cameras, video
recorders, etc.).

Comparative research objects include:

« digital photographs (photographs
obtained as a result of
photographing objects at a specific
point in time and presented on
media in the form of computer files
of graphic formats);

« digital photo images presented on
media in the form of computer
files of graphic formats, methods
and conditions for obtaining are
determined.

Digital graphic file as research object

differs significantly from  traditional
photograph, since in addition to
information about the image/drawing

itself (format, width, height, number of
pixels per inch, number of bits per pixel,
color model, and other characteristics
and comments), such a file also contains
information about its metadata (name,
size, type, creation dates and last changes,
etc.). The most interesting of them are EXIF
data 7, that in research papers of domestic
and foreign scientists are mentioned as

5 Typryas K. U3 mporjeccyasbHON U KPUMHHAIUCTUYIECKON TPOGIeMaTUKN MarHUTODOHHON
sanucu. CoopHuk nepesodos. Ne 213. Mocksa, 1973. C. 61—81 ; IIpo6eMbl KPUMUHAINCTUKH.

BapmaBa, 1971. Ne 90. C. 159—183.

6 Hollien H. The Acoustics of Crime: The New Science of Forensic Phonetics. Florida, 1994.
7 EXIF (Exchangeable Image File Format) is a standard that allows to add additional information
(metadata) to images and audio files, comments on this file, and describes conditions and meth-

ods of its obtaining, authorship, etc.
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additional data formed as a result of built-in
software operation of modern digital photo
or video recording device. They allow you to
emphasize individual features of the digital
camera or applications that saved the latest
graphic revision of the file using:

« digital camera manufacturer name
and its model;

+  interoperability analysis of technical
capabilities of a particular digital
camera with those recorded in EXIF
data;

« name and version of built-in digital
camera application;

«  highlighting the signature with
recording of data about the
application or device that stored the
latest graphic file revision.

Digital image or video editing programs
often change file metadata fields, the order
of fragments and the information on adding
new ones and/or completely their deleting.
A significant number of applications editing
digital records leave their records (tags) in
the file service part and information about
the previous application can be deleted.

Graphic file can be considered as an
object, which research is associated with
assessment of the change in the noise
background of digital matrix of the video or
photographic recording device.

Researches on file structure (in
particular, header metadata, recorded
content, metadata multiplexed with recorded
content, as well as possible data at the end
of digital recording) belong to observational
analysis, they should be compared with
sample records made from recording devices
provided for research or other test records.
If the source recording device is unavailable
or cannot be used, forensic expert can use
the same device model.

The most challenging tasks are experttasks
related to technical research on digital images
and video recordings. Currently, automation
of researches on authenticity of digital images

(individual frames from video recordings)
is an urgent scientific task. Many separate
methods for examining authenticity of images
have been developed that solve issues only in
certain conditions. There is a need for forensic
expert practice in automating generalization
of results of such individual researches on one
object to increase reliability of the decision
made by forensic expert.

The method of studying authenticity of
digital images proposed in this paperis based
onartificial intelligence principles, itis based
on automatic generalization of individual
research results of authenticity of digital
images obtained by various methods of their
preliminary digital analysis (filtering) and
on the use of convolutive neural networks
of deep learning to find editing zones. As
an IT in image authentication research, this
is a combination of image preprocessing
methods and neural network models.

Urgency of conducting research in this
area is due to the need to provide forensic
expert practice with modern domestic
methodological developments for assessing
authenticity of images. Currently, we have
accumulated practical experience of expert
work of the specialists of National Scientific
Center «Hon. Prof. M. S. Bokarius Forensic
Science Institute» on analysis of images
during performance of various forensic
expert tasks within research on video, sound
recordings and digital images that should be
supplemented with technology of automatic
generalization of results, systematize world
experience and develop a comprehensive
approach to solve relevant expert tasks.

An important stage while software
development using artificial neural network
models is database preparation of edited
images necessary for their training and
testing. Therefore, it is necessary select the
appropriate editor and use it to create a set
of edited images. We consider the editor of
NVIDIA Inpainting to be the most effective
in terms of quality of editing 8, that is why

8 Inpainting. URL: https://en.wikipedia.org/wiki/Inpainting (date accessed: 17.01.2022) ; Image
Inpainting. URL: https://www.nvidia.com/research/inpainting/ (date accessed: 17.01.2022).
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we will consider methodology of data
preparation on its example. It is necessary
to select or create a set of original images
in advance (in our study, such a set
was created by photographing various
scenes with the Xiaomi Redmi Note 7 Pro
smartphone, the size of master copy is
3000 x 4000 pixels).

Each of images is transformed using
editor working window according to the
principle shown in Fig. 1 into an edited

image with imitation of deleted areas
(Fig. 1, c) and into a mask of deleted areas
(Fig. 1, d). After completing this step, the
masks of edited zones and edited images
are saved through the clipboard and the
local Paint editor as separate images with
the same names but in different folders.
The resulting set of edited images and
masks of deleted areas are subsequently
used to train classifiers of the neural
network model.

C

d

Fig. 1. Editing results: a) is image master copy, b) is master copy with the mask
of deleted fragments, ¢) is image automatically simulated by editor,
d) is mask of deleted zones)
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Let us consider research prerequisites
and criteria for assessing recognition
quality. The research was performed under
the following conditions:

« editing images using NVIDIA digital

painting technology;

« image preprocessing by ELA and
PCA methods.

Semantic classification quality and

segmentation of editing zones was assessed
according to the following criteria:

«  portion of correctly classified edited
pixels relative to the actual number
of edited pixels (PM);

« relative error in defining the edit
mask (D);

«  portion of erroneously classified pi-
xels outside valid editing zones (NM);

«  visual assessment by forensic expert
of the fact of editing according to the
results of semantic segmentation (V).

Basic ratios (in terms of Python code) for

the first criterion:

PM=np.sum(cl)/np.sum(im1N),cl=np.

multiply(im4N,im1N);

where: im1N is real editing mask;
im4N is evaluated editing mask;
np.multiply() is array element-by-
element multiplication operator;
np.sum() is an array summation
operator.

Basic ratios (in terms of Python code) for

the first criterion:

D=np.sum(np.abs(c2))/np.sum(im1N),

c2=np.subtract(im4N,im1N);

np.multiply() is array element-by-
element multiplication operator;

np.abs() is an operator for calculating
the absolute values of array elements.

Basic ratios (in terms of Python code) for
the first criterion:

i=np.multiply(im1N-1,-1);

c3=np.multiply(im4N,im1lneg);

NM=np.sum(c3)/np.sum(i).

The main ratios for the fourth criterion
are:

« V = 1, editing area is visually
determined  based on  the
segmentation results;

« V=0, editing zone is not visually
defined based on segmentation
results.

The expert’s visual assessment of the
fact of editing based on results of semantic
segmentation V is used to calculate the
probability of recognition for each of the
experimental models of neural networks.

Based on a preliminary assessment
of software performance in conditions
of available computing capabilities of
the Kaggle public cloud resource for
training models of neural networks, the
authors chose the models of the following
types for research: FPN-EfficientNetB4 °
FPN-EfficientNetB4-96 1 LinkNet-
EfficientNetB3 | Unet-EfficientNetB4
Keras Unet Collection Attunet ', Keras Unet
Collection Vnet ', LinkNet DenseNet-201 2
DeepLabV3Plus-MobileNetV1l ¥, BiSegNet-
MobileNetV1, BiSegNet-Xception .

9 TF Semantic Segmentation. URL: https://pypi.org/project/tf-semantic-segmentation/ (date ac-

cessed: 17.01.2022).

10 Keras-unet-collection 0.1.13. URL: https://pypi.org/project/keras-unet-collection/ (date ac-

cessed: 17.01.2022).

11 Segmentation-models. URL: https://pypi.org/project/segmentation-models (date accessed:

23.03.2021).

12 Ibid. URL: https://github.com/qubvel/segmentation_models (date accessed: 17.01.2022).

13 Amazing-Semantic-Segmentation. URL:

https://github.com/luyanger1799/Amazing-Seman-

tic-Segmentation (date accessed: 17.01.2022) ; Ibid. URL: https://pypi.org/project/semantic-seg-

mentation (date accessed: 25.03.2021).

14 Chollet F. Xception: Deep Learning with Depthwise Separable Convolutions. URL: https://arxiv.
org/pdf/1610.02357.pdf (date accessed: 22.03.2021).
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Let us consider the summarized
research results. Analysis of the results of
testing of selected models of artificial neural
networks in certain conditions indicates
the presence of scattering of quality
indicators on the used set of test images
created by the Inpainting editor. Therefore,

it is advisable to consider the averages for
each network and the test image set at all.
The average values of PM, D, NM, V for
testing conditions are presented in Table
1, for selective ranges (close to the highest
values of the probability of recognition) in
Fig. 2—4.

Table 1
Averages of studied networks
Network Model Name PM D NM \%
FPN-EfficientNetB4-16 0.446 0.718567 0.01067 0.75
FPN-EfficientNetB4-96 0.446 0.718567 0.01067 0.791667
LinkNet-EfficientNetB3 0.532237 0.824179 0.022165 0.833333
Unet-EfficientNetB4 0.522778 0.62255 0.011115 0.916667
Keras Unet Collection Attunet 0.044962 0.991533 0.002467 0.458333
Keras Unet Collection Vnet 0.01882 1.063992 0.0044 0.25
LinkNet-DenseNet-201 0.247155 1.012773 0.018333 0.791667
DeepLabV3Plus-MobileNetV1 -0.49301 11, 97283 -0.86514 0.25
BiSegNet-MobileNetV1 -0.31014 1.928322 -0.01952 0.333333
BiSegNet-Xception -0.96842 15.61361 -1.05829 0.458333
06 2 *
05 | ;’ * i: |
a4 + .‘f 14 4
12
PM 0,3 : o1 L. * ¢
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Fig. 2. Dependence of the average PM on
the average probability of recognition V

Fig. 3. Dependence of the average D on the
average probability of recognition V
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Fig. 4. Dependence of the average NM on
the average probability of recognition V

Analysis of the data shown in Fig. 2—4
makes possible to distinguish the relative
absolute total error of detection of the
editing zone D as the most accurate and
unambiguous indicator of the quality of

the semantic classifier. It is possible to use
playback accuracy of the PM editing zones.
The least unambiguous relative to the
average probability of recognition was the
NM indicator.

Authenticity evaluation example of
zones in the edited image (a deleted image
of a concrete wall with pictures on the bank
of the canal and 2 windows on the wall of
the building) for the best D networks is
shown in Fig. 5—6.

Thus, the best of studied classifiers of
semantic type with data pre-processing
according to the ELA and PCA algorithms
within  selected models of neural
networks was the model of the artificial
neural network of the Unet type with the
EfficientNetB4 feature classifier.

Fig. 5. Test image: a) is original; b) is edited image
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c
Fig. 6. Results of semantic segmentation of the edited test image:
a) is real editing zone; b) is Unet-EfficientNetB4 network;

c) is BiSegNet-Xception network; d) is AttUnet network

Conclusions

This research paper presents the research
results of effectiveness of combining
methods of pre-processing images
and neural networks of deep learning
to detect signs of editing, developed
information technology and software
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d

for assessing the authenticity of images
based on a combination of methods of pre-
processing images and models of artificial
neural networks in the mode of semantic
classification and segmentation.

The achieved probability of recognition
of edited areas of the Unet-type network
with the EfficientNetB4 feature classifier
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and pre-processing of images by ELA and
PCA methods was 0.91. 4 performance
indicators of the semantic classifier are
studied and it is determined that the
relative absolute total error of detection
of the editing zone D is the most accurate
and unambiguous numerical work quality
indicator.

ApTrenTHu(ikais 300pakeHb Ha OCHOBI X
CeMaHTH4YHOI cerMeHTaIii
y HEHPOHHUX MepeKax IIMO0KOro HaB-
YaHHA 3 iX monepeAHiM 06PO0IeHHIM
3a MeTogamu Qinprpanii
Cepeiil YopHuil, Onvea Bpendenv,
Jasim I'pamiaweini

Y cyuacHiil 8imuusHaHiil ma MidXHApOO-
Hill docydosiil npakmuyi ma cyooeux npo-
8a0XCeHHAX 8UKOPUCTILO8YIOMY pewosl JoKasu
y 8uensdi enekmponHux 0okymenmig abo ix
yugposux 300pascers. Ilpobnemy aemen-
mugikayii makux 306paxceHv YCKAAOHEHO
MOHCAUBOCTAMIL BUKOPUCTIAHHSA 0451 Ni0po6-
KU 300padcerv pedakmopie Ha OCHOBL WLmyH-
HO020 THMeAeKIMNY, W0 YHEMONCAUBAIOWMb AO0
CYMMmEBO YCKAAOHIOWMb NOULYKU CYJ08UMU
excnepmamu 3minenux diagnok. Haykoeoro
npobemoio, po3e/AHYMOoI0 A8MopamlL, € Oyi-
HIOBAHHS ABMEHMUYHOCMI LUpposux 30-
bpasiceHb HA OCHOB8L BUKOPUCTIAHHL Memodia
ix nonepedHvoeo 06pobaenus (pinvmpauii)
1 MexHoA02Ill WMY4UH020 IHMenekmy 04 No-
danvuioeo ananizy ma eusHa4eHHs pedazoea-
HUX OiASHOK.

Memoto pobomu € po3pobaenus ingopma-
YiliHOT MexHoA02ll NOULYKY 30H pedazyeanis
HA OCHOBL NOEOHAHHA Memodie nonepedHb020
06pobrenns 306pascenv 1 modenell HelpoH-
HUX Mepedc OA8 BUKOPUCTMAHHA Y 0CAIONCeH-
HSX A8MeHmuU4HOCMI 300panceHy.

Hosusna pobomu noaseace y po3pobierui
MexH0102il NOEOHAHHSA KiAbKoX Memodig no-
nepedHvo20 00pobaeHHs 300pasets (30kpe-
ma, ELA ma PCA) 0as cmeopents 6xi0H020
TIOMOKY HelpoHHOL Mepedxcl 2Aubokozo Has-
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4aHHA 1 OUIHIOBAHHA edeKMUBHOCTMI 8UA6-
/leHHS 30 pe0azy8anHs, CMBOpeHUX peddak-
mopom yugposozo sxcusonucy (Inpainting).

Pospobaeno ma docaidmeno egexmug-
Hicmes pobomu 10 Jemexmopie 30H pedazy-
8AMHA, WO BUKOPUCTOBYIOMb NOEOHAHHS
memodig ELA ma PCA 3 pisnumu modeasamu
HellpOHHUX Mepedc pO3Ni3HABAHHA 30H peda-
eyeanna. Haiikpawyi pesyavmamu (imogip-
Hicmb posnisHasaunsa 0,916) y medxnax 6u-
KOPUCTNAHUX — OOYUCAI08AALHUX — pecypcis
ompumano Jemekmopom HA OCHO8L modeai
muny EfficientNet.

Pospobaeno il oyiHneHo egexmueHicmy
iHopMayiiinoi mexHon02ii ma 8i0noeidHozo
npozpamHoeo 3abesneuernHs 014 OYIHIOBAHHSL
aemMeHmMu4HOCMI 300pasieHs HA 0CHO8L N0E0-
HaHHi memodié nonepedHvozo 00pobaAeHHSA
306padiceny 1 modenell WMy4HUX HEILPOHHUX
MEpedxC Yy PeHcuMi CeMAHMUYHOL KAacugikayii
ma cezmeHmauii.

Knawouosi crosa: agmenmuynicms 306pa-
OCeHHSL; WMYUHULL THMeAeKm,; HellpOHHI Me-
pesxci; ELA; PCA; Inpainting.

AyTtenTuduKanusa n300pakeHui Ha
OCHOBE HX CEMaHTUYECKOI CerMeHTaI[u
B HEHIPOHHBIX CETSX ITIy0OKOT0 00yIeHUs

C UX IIPeIBAPUTEIHHOI 00Pa00TKOM

MeToAaMu pUIbBTPALUN

Cepeeil Yepnutii, Onvea Bpendeny,
Hdasum I'pamuaweuau

B cospemenHOIl omeuecmeeHHOTL U Medic-
dyHapoOHoll docydebHoll npakmuke U Cy-
JebHbLX  pasbupamenscmeax —UCnoAbL3YIOm
geujecmeerHvle Jokazamenvcmea 6 8ude
A/IeKMPOHHBLX OOKYMEHIMO8 UAL UX UUDpo-
gvlx uszobpascenutl. Ilpobrema aymenmu-
Qukayuu maxux u306paHceHUil OCA0NHCHS-
enmcs  CywecmaylouumMu  803MONCHOCTAMU
UCNO0b308aHUs 045 1000enKU U300paxceHUll
Dpedakmopos Ha 0CHO8e UCKYCCMBeHHO020 UM-
menneKkma, 4mo Oeademnm He803MONCHBIM UALL
CYUeCMBEHHO YCAONMCHAL NOUCKLL CYOeOHbL-
MU IKCNEpMAMU  USMEHEHHBLX YUACTKOS.


https://doi.org/10.32353/khrife.1.2022.08

Theory and Practice of Forensic Science and Criminalistics. Issue 1 (26)

ISSN 1993-0917

e-ISSN 2708-5171  https://khrife-journal.org/index.php/journal

Hayunoil npobaemoil, paccmompeHnHoil as-
mopamu, 5841emcs OyeHUBaHUe NOOAUHHOC-
mu yugpposvlx u30b6paxcerull Ha 0CHOBe UC-
10/1b308aHUSL Memo008 UX npedsapumenvHoil
obpabomxu (Puavmpayun) u mexHoao2ull
UCKYCCMBEHH020 UHmMensekma 0na JanvHell-
lUle20 aHaAu3a U onpedeeHUs Ompedakmupo-
BAHHBLX YHACTKOB.

Lleavio pabomul seasemcs paspabomka
UHDOPMAYUOHHOTL MeXHOA02UL NOUCKA 30H
pedaxmuposanus Ha 0CHOBe COHeTNAHUs Me-
modog npedeapumenvHoil obpabomxu u3o-
bpasceruil u modenell HellpOHHbLX cemell 015
UCNOABL30BAHUS 8 UCCA008AHUAX NOOAUH-
HOCMU U306padceHULl.

Hosusna pabomel 3axaiodaemcs 6 pas-
pabomke MexHOA02UL COHeTNAHUS HeCKOAb-
Kux mMemodog npedgapumenvHoil 0bpabomxu
usobpasceruil (8 wacmuocmu, ELA u PCA)
0415 co3danus 6x00H020 NMOMOKA HellpOHHOU
cemu 2ny60k0z0 00yueHUs U OUeHUBAHUS IP-
exmusHocmu BblA6AEHUS 30H pPedaKmupo-
8aHUs, CO30AHHBLX pedakmopom uugposoil
scusonucu (Inpainting).

Paspabomana u uccaedosama Ipgex-
muerocmb pabomul 10 Jemexmopog 30H pe-
0axmuposanus, UCNOALIYIOWUX COUeMAaHlLsL
memodos ELA u PCA ¢ pasauuHbimMu MoOe-
AAMU HelipOHHBLX Cemell pacno3HABAHUSL 30H
pedaxmuposanus. Hauayviuue pesyromamot
(8epoamnocmu pacnosnasanus 0,916) e npe-
Jenax UCNONb308AHHBIX BbIMUCAUNMEALHBLX
pecypcos noayuens. 0emekmopom Ha OCHOBe
modeau muna EfficientNet.

Paspabomana u ouyeHeHa Ipexmus-
HOCMb  UHGPOPMAYUOHHOL  MeXHOA02UL
U COOmBemcmeyuyeso npozpammuozo obe-
cnevenus 045 OUeHUBAHUSL NOOAUHHOCTIU
u306padceHull HA OCHO8e COYeMAHUs Me-
modog npedeapumenvHoil obpabomxu u3o-
bpascenuil 1 modeneil UCKYCCMBEHHBLIX Hell-
POHMBIX cemell 8 pexcume CeMaAHMUHecKOL
KAACCUQPUKAYUL U CeeMeHMAayUL.

Knwuegvle caoga: nodaunHocme u3obpa-
JHeHUsL; UCKYCCTNBEHHbLIL UHMeAAeKm; Heli-
ponnvle cemu; ELA; PCA; Inpainting.
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Importance of studying principles of forensic economics is due to
the need to interpret this economic and legal category in legislative
field and determine the system-building factor for development of
a normatively standardized approach to the methodology of such
forensic examination.

Reliability of forensic economic examination results depends,
in particular, on development level of its theoretical foundations.
The purpose of this paper is to formulate the principles of forensic
economic examination that are crucial in drawing up the expert’s
conclusion (in case of finding out the real state of financial statements
of audited enterprise and its reliability that is or will be the subject
of hearing).

Principles of forensic economics are analyzed and the need
to develop sectoral principles of such science is substantiated. It
is determined that general principles of forensic science (legality,
independence, objectivity and completeness of the research) require
further development in three areas: sectoral, organizational and
methodological and in accordance with user requests.

Researches on specifics of forensic economics (taking into
account user requests to asses financial enterprise state and
financial statements) indicates the need to take into account
during its accounting tools, which main are accounting estimates.
Standardization of accounting while preparing financial statements
allowed to identify principles influencing the formation of the
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expert’s conclusion, namely: integrity, comparability, relevance,
appropriateness, materiality (at the stage of functional measures of
the examination) and effectiveness (at the stage of preparation and
submission of expert conclusion).

Keywords: forensic economics; principle; legality; accounting
estimates; financial statements; accounting.

Research Problem Formulation

Importance of forensic examination
is due to the need to find out the real
state of affairs during a particular trial.
The practice of performing forensic
economic examinations indicates an
urgent issue: lack of reliable principles
for the implementation of such forensic
examination. There is an axiomatic
approach to the policy of forensic science
based on the norms of the current
legislation, that spell out the actions of
forensic examination. However, in order
to limit the mission of forensic experts
only to the norms of law would be to stop
the development of expertise as a type of
activity.

In the field of forensic economics,
actions of forensic experts are significantly
pressured, in particular by the rapid
evolution of accounting and analytical
science, for example, introduction in 2015
of National Accounting Standards in Public
Sector (hereinafter referred to as NASPS) !,
International Financial Reporting
Standards (hereinafter referred to as IFRS)?,
development of strategic accounting and
the widespread use of the instrument of

accounting estimates in the context of
digitalization of accounting and reporting
activities . Let us consider the issue of
quality of forensic economic examination
through the prism of application of
principles as the basic principles of its
implementation in theoretical plane.

Article Purpose

Formulate the principles of forensic
economicsthatare crucialin drawing up the
expert’s conclusion (in case of clarification
of the real state of the financial statements
of the audited enterprise and its reliability
that is or will be the subject of hearing),
taking into accounting estimates according
to relevant accounting standards. Give
certain recommendations, providing the
following researchers grounds for resolving
the question of the principles of forensic
economics as its theoretical foundations.

Analysis of Essential Researches
and Publications

With explanatory and encyclopedic
dictionaries, the principle term in Latin
means: base, primary source. According to

1 KosnecHiuenko A. C. IHCTHUTyLIiOHaJIBbHI acleKTH MOZepHisamii cucreMu OyXraaTepcbKOro
061iKy Ta (iHaHCOBOI 3BITHOCTI B Zlep)KaBHOMY CEKTOPi. Review of transport economics and man-
agement. 2020. Ne 4 (20). C. 136—143. DOI: 10.15802/rtem2020/228859 (date accessed: 18.01.2022).

2 Tomo6opozapko T. B. BukopucTaHHsS MIKXHApPOAHUX CTaHAApTIB (biHAHCOBOI 3BITHOCTI y 3a-
pybOibxHUX KpaiHax. EexmusHa ekonomika. 2016. Ne 10. URL: https://www.economy.nayka.com.

ua/?op=1&z=5293 (date accessed: 18.01.2022).

3 Crpareris MogepHisarii cucreMu GyxranaTepchbkoro 06Ky Ta GiHaHCOBOI 3BITHOCTI B IepiKaB-
HOMY CEeKTOpi Ha 11epioz 10 2025 poky : cxBaJ. posnopazx. KMV Bix 20.06.2018 p. Ne 437-p. URL:
https://zakon.rada.gov.ua/laws/show/437-2018-%D1%80#Text (date accessed: 18.01.2022).
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basic concepts formed both in philosophy
and in special sciences, principles are
basic provisions, principles, rules, normes,
requirements, that is, semantically similar
concepts that scientists and legislators
interpret in a broad sense (basics,
regulations, principles) or in a narrow (rules,
norms, requirements) *.

According to many practitioners,
the theoretical foundations of forensic
economic expertise are disclosed in the
current legislation. Thus, Art. 3 of the
Law of Ukraine: On Judicial Examination
(hereinafter referred to as Specialized
Law) stipulates that forensic activities are
carried out “on the principles of legality,
independence, objectivity and completeness of
research”®.

The draft laws published at different
times for the most part significantly

expanded the list of principles for
implementation of forensic science
activity.

One of the draft laws on forensic
science activity® provides for a number
of general principles, taking into account
(in addition to principles defined by the
current Specialized Law ’) the methods
and objects of forensic examination (it is
permissible to use methods of conducting
and maximum preservation of forensic
objects). Other projects proposed to add
the principles of professional ethics of

the expert, scientific validity, observance
of human and civil rights and freedoms,
political neutrality, etc. The principles of
forensic science proposed by these draft
laws helped to reflect the professional
position of each group of authors who
prepared amendments to legislation and
demonstrated a tendency to expand the
range of examination tasks depending
on the subject of the study. However,
currently in the scientific community there
is no consensus on defining the principles
of both the entire forensic examination
and its individual types (in particular,
economic one).

The normative line of research
on forensic science principles
(supplementation of the principles

defined by the Specialized Law) is shared
by the majority of researchers. Thus,
N. I. Klymenko ® adds to the existing
principles of purposefulness, planning
and systematicity, Zh. A. Kevorkova °:
compliance, efficiency, systematization
and complexity of expert research.
The issues of principles have been
discussed since the beginning of forensic
science ' leaving its basic principles
(legality, independence and objectivity)
unchanged.

It is worth paying attention to the
fact that the development of principles
(as a basis for the implementation of

4 Apriox O. B. IIpyHIMIHN KOHTpPOJIO: IpobieMaTuKa BHU3HA4YeHHs. Haykosuill gicHuk Yaiceo-
Ppo0cbko20 HayioHanvHozo YHigepcumemy. Cepia: MidcHApoOHi eKOHOMIYHI 8IOHOCUHL ma
ceimose eocnodapcmeo. 2016. Bum. 6. Y. 1. C. 20—25. URL: https://nbuv.gov.ua/UJRN/
Nvuumevcg_2016_6%281%29__7 (date accessed: 18.01.2022).

5 IIpo cymoBy eKcIlepTHu3y : 3aKOH YKpainu Big 25.02.1994 p. Ne 4038-XII (3i 3miH. Ta fomos.). URL:
https://zakon.rada.gov.ua/laws/show/4038-12#Text (date accessed: 18.01.2022).

6 IIpoeKT 3aKOHY IIPO CYZOBO-eKCIIePTHY AiIbHICTD BizZ 05.11.2021 p. Ne 6284. URL: https://wl.cl.
rada.gov.ua/pls/zweb2/webproc4_1?pf3511=73154 (date accessed: 01.02.2022).

7 IIpo cyZmoBy eKCIepTHU3y : 3aKOH ...
(date accessed: 18.01.2022).

. URL: https://zakon.rada.gov.ua/laws/show/4038-12#Text

8 Kiumenko H. 1. KpuMuHanucTHKa Kak Hayka : MoHorpadusg. Kues, 1997. 83 c.

9 Kesoproga K. A. CyzebHo-Oyxrasrepckas akcriepTusa : MoHorpacbws. Mocksa, 2005. 127 c.
10 [lxsxoB A. P. CyznebHas sKcIiepTH3a: OpraHusaus u nposegenue. Mocksa, 1979. 168 c.

11 Boikoga l. A. CyzoBo-OyxrasrepchKa eKcriepTrsa : Hasd. nocib. Kuis, 2009. 84 c.
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expert actions) acquires a clear sectoral
direction depending on the directions
of development of forensic expertise.
Thus, V. D. Ponikarov singled out the
differentiation and integration of specific
expertise, which for his part, determines
the need to identify the relevant principles
already at the level of forensic economics.

The theoretical basis of such
principles was laid by M. T. Bilukha *?
coryphaeus of forensic economics. In
conducting research, they are used
to nowadays, but more as a historical
abstraction, because provision of practical
recommendations involves primarily
the use of current principles of forensic
science, provided by the relevant Law.
At the same time, over the past 10 years,
scholars have developed specific issues
of forensic economic expertise, which
led to the development of principles
in the direction of their adaptation to
specific expertise. T. M. Rybkina and
0. V. Khomutenko 3, O. V. Anishchenko
and O. L. Danylchenko *, analyzing the
basic approaches to determining damages
in criminal proceedings, focused on their
regulation for the examination. This

opinion is shared by O. V. Fomina and
I. K. Shushakova ** in research paper on the
use of forensic economic expertise in tax
disputes on transfer pricing, and M. Khouk
in a book on the impact of digitalization
on forensic science activities'. Practical
recommendations provided by scientists
on the components of evidence base and
mandatory elements of forensic economics
that they called economic analysis, facts
(circumstances), electronic environment
and legal component (tax legislation),
are also based solely on the principles of
applicable law. This is what the authors
consider an effective tool for resolving pre-
trial or investigative conflicts of interest
in matters of tax disputes over transfer
pricing. The same opinion of T. O. Krivtsova
on the use of basic principles for solving
practical issues of forensic economics
in the tax field V. In other sectoral areas
of application of the subject of forensic
economic examination are considered
according to traditional principles:
D. O. Hrytsyshen and O. V. Kuznietsova
(on the assessment of waste management
operations) 8, S. V. Ievdokimenko (in the
context of the practical development of

12 Binyxa M. T. CyzoBo-Gyxranrepcbka ekcreprusa : migpyaauk. Kuis, 2004. C. 35.

13

14

15

16

17

18

Pubkina T. M., XomyTtenko O. B. Micrie cyZ0Bo-eKOHOMIYHOI eKCIIepTU3H B [IPOIIeCi BCTAHOB-
JIEHHS IIKOAM Ta 36uTKiB. Teopis ma npakmuka cy0ogoi ekcnepmu3u i kpuminasicmuki. 2008.
Bum. 8. C. 480—483.

Amnimenxko O. B., lanunbuenko O. JI. 30UTKHU SIK IPeJMET CYZOBOI €eKOHOMIYHOI €KCIIEPTU3U
V KpUMiHaJIbHOMY IIPOBa/pKeHHi. Teopis ma npakmuxa cy0oeoi ekxcnepmusu i KpUMIiHAAICMUKU.
2019. Bum. 20. C. 367—377. DOI: 10.32353/khrife.2.2019.28 (date accessed: 05.02.2022).

domina O. B., Illymaxosa I. K. CyzoBa eKOHOMiUHa eKCIlepTH3a 3 IIUTaHb TpaHChepTHO-
ro miHOyTBOpeHHHA. Exonomika Vkpainu. 2021. Ne 10 (719). C. 52—66. DOI: 10.15407/econo-
myukr.2021.10.052 (date accessed: 18.01.2022).

Houck M. Digital and Document Examination. 2018. 264 p. URL: https:/www.elsevier.com/
books/digital-and-document-examination/houck/978-0-12-802717-2 (date accessed: 05.02.2022).
KpiBuosa T. O. Cyz0oBO-eKOHOMIYHA €KCIIepTH3a PO3PaxXyHKiB, ITOB’I3aHUX i3 IIOZATKOM Ha JI0-
xozau Gi3NIHUX 0Cib: TEOPETUKO-MEeTO0IOTIUHI acieKTH. EkoHomika pozgumky. 2015. Ne 1 (73).
C. 46—53. URL: https://nbuv.gov.ua/UJRN/ecro_2015_1_8 (date accessed: 05.02.2022).
I'punumieH /1. O., Kysuenosa O. B. CyzoBa eKOHOMIUHA eKCIIepTHU3a OIlepalliil 3 yIIpaBIiHHS Bij-
XOZlaMU: TEOPETUYHI IOJOKeHHs. BicHuk JKumomupcvkozo 0epicagrozo mexHoA02I4HO20 YHigep-
cumemy. Cepis: Exonomiuni Hayku. 2013. Ne 4 (66). C. 30—38. URL: https://nbuv.gov.ua/UJRN/Vzh-
dtu_econ_2013_4_5 (date accessed: 18.01.2022).
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forensic science in combating offenses in
banking operations) .

V. A. Derii and D. I. Dema, developing
the ideas of M. T. Bilukha, put forward the
thesis of uniqueness of forensic economics
in terms of identifying the “correct” its
objects (unlike other species of forensic
science), which the authors consider the
financial condition of enterprises, property
andsourcesofitsacquisition, currentassets
and sources of their formation, sources
of own funds and results of financial and
economic activities of enterprises, general
and special funds, settlements with debtors
and creditors %, etc. This latest concept of
forensic economic examination is based
on the classification of forensic economic
examinations by H. A. Matusovskyi,
according to him the principles undergo
significant changes depending on forensic
examination objects . Researchers propose
to start training professionals in Ukraine
majoring in Forensic economics and Audit.
In our opinion, these researches (although
they reflect the needs and requests of
users) are somewhat remote-idealistic
in nature, as they do not fully take into
account realities of current legislation on
forensic science.

In professional readings, a group
of authors identifies the so-called
methodological principles of examination
in accounting ?!. Unification of theoretical
provisions of forensic science requires

development of qualitative characteristics
that would reflect criteria of usefulness
of information formed and collected
while research on accounting documents.
Therefore, scholars argue that such
principlesshould be based onthe principles
ofaccounting, auditing and control through
industry approaches to expertise in this
area. Therefore, principles of objectivity,
competence, consistency, = monetary
valuation, reliability, reporting period,
comparability, materiality, effectiveness
reproduce accounting principles reflected
in the standards and at the same time
duplicate the legal requirements for
forensic examination. Indeed, I. V. Pyrih
and I. R. Shynkarenko note that “principle
of objectivity is to establish the laws of forensic
expertise solely on the basis of the study of
objects using special knowledge, regardless
of social, political and other processes taking
place. in society””. The authors conclude
that “this does not mean creating science to
meet the needs of those who allocate financial
resources”. Therefore, at methodological
level, in our opinion, it is enough to reflect
the methods of forensic examination
taking into account the specific methods
and objects of forensic examination.

At the same time, I. V. Pyrih and
I. R. Shynkarenko take the position of
distinguishing principles of forensic
science from principles of forensic
science activity considering most of the

19 €szpokimeHKo C. B. CyZ0BO-eKOHOMIYHA €KCIIepTH3a Y IPOTHUAII IIPABOIIOPYIIEHHIM y OaHKiBCh-
Ki#t cepi . IIpaso i Besneka. 2015. Ne 4. C. 77—83. URL: https://nbuv.gov.ua/UJRN/Pib_2015_4_17

(date accessed: 18.01.2022).

20 [lepiii B. A., [lema /I. I. EkoHOMIYHa eKCIlepTH3a JisIIbHOCTI MiznIpreMcTB. Exonomika ma cy-

cniavemeo. 2017. Bum. 11. C. 508—514.

21 [peiizer B. I. OCHOBHBIE BOIIPOCHI JOKYMEHTAJIBHOHN PEBU3NU U CyAe6HO-OyXraaTepckoi
9KCIepTU3bl B paboTe ciegopares : yueb mocob. Jenunrpaz, 1969. 169 c. ; lpunumeH /. O.,
Kysuenosa O. B. Op. cit. URL: https://nbuv.gov.ua/UJRN/Vzhdtu_econ_2013_4_5 (date accessed:

18.01.2022).

22 Ilwupir L. B., Illuakapenko 1. P. IIpuHIUnm cyzoBoi ekcriepTusu (oeasdosa cmamms,). Teopia ma
npaxkmuxa cydoeoi excnepmusu i kpuminaaicmuku. 2018. Bum. 18. C. 221—230. DOI: 10.32353/

khrife.2018.24 (date accessed: 18.01.2022)
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principles (Specialized Law and those
proposed by scholars) to reflect “mostly
the basics of procedural law (procedural
independence and autonomy). expert,
separation of expert functions from the
functions of other procedure participants,
personal responsibility of forensic expert
for provided conclusion)” %.

In order to determine a specific list
of principles of forensic economics, it is
necessary to refer to its purpose that is
the evidence formation of base during
the trial of an economic offense*. For
this purpose, the effectiveness principle
should work, the essence of which is the
effectiveness of the final stage of forensic
examination, achievement of concrete
results. Regarding forensic research,
E. B. Simakova-Yefremian emphasizes
this %.

In forensic science examination,
effectiveness is achieved when the
expert’s conclusion contains answers to
questions on the merits, which should
not be rejected by the court or the parties.
Rejection of the expert’s conclusion is
often possible due to the incompetence
of the expert, his interest or poor quality
examination®. Thereby T. V. Pashchenko
and T. H. Sheshukova add to the principles
mentioned above, the integrity principle
that according to many scholars, not only
ensures the quality of forensic science but
determines independence of conclusions
formulated by forensic expert.

Indeed, forensic examination of
financial statements and accounting
is associated with inevitable issues of
analyzing appropriateness of the use

23 Ibid. C. 228.

of specific accounting tools, such as
accounting estimates and recognition of
assets to reflect them in the reporting.
Because science and practice still do
not have a single approach to analysis,
analysts use accounting data differently.
This is unacceptable in forensic science.
Therefore, we formed a different approach,
which was defined as the purpose of
this study. Firstly, we demonstrate how
accounting is related to accounting,
providing a starting point for the study
of accounting (according to users of
accounting and reporting). These formal
expressions for forensic science are limited
to the statement of factual indicators
reflected in accounting and reporting.
Secondly, we formulate basic foundations
of forensic economic expertise: by
outlining a set of principles of best practices
for forensics that provide the information
required by the judiciary. Thirdly, we
impose these principles of best practices on
the information structure in order to draw
conclusionsaboutthe principles of forensic
economics supporting the practice. Thus,
through the needs of users, the principles
of evaluation, analysis principles taking
into account the principles of accounting,
we come to the definition of the principles
of forensic economics.

Main Content Presentation

Unlike accountants and auditors, forensic
expertsstilldonothave forensicstandards.
The standards are designed to promote,
above all, transparent organizational
and methodological support in the field

24 Tlamenko T. B., [llemykosa T. I. PasBuTre Teopuu U MPaKTUKU OyXraaTepCKOM SKCIIEPTHU3HI :

MoHorpadus. I[lepmsb, 2010. 170 c.

25 CimaxkoBa-€dpemsH E. B. KoMIUIEKCHI CyZ0BO-€KCIIePTHI AOCTi/XKEHHS: Teopis Ta IPaKTHKA :

MoHorpadis. Xapkis, 2016. 456 c.

26 Ilamenko T. B., [llemnykoBa T. I. PasBuTre Teopuu U MPaKTUKU OyXraaTepCKOM SKCIIEPTHU3HI :

MoHorpadus. I[lepmp, 2010. 170 c.
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of forensic science, a unified approach
to working with physical evidence,
forensic examinations, uniformity of
measurements, technical and information
compatibility, comparability of research
results, unification in the field of forensic
science activity, etc. ¥ Some methods
of expert research, approaches to work
with physical evidence no longer meet
modern requirements. This is partly
due to difficulty of adapting to changing
conditions of the approaches formed
in the 1960s and 1970s and partly due to
the risk environment conditions . The
basis of the issue is the lack of unity
and coherence of the norms of modern
forensic economics. Basic conceptual
approaches begin with goals and
concepts. They stipulate the principles of
recognition and evaluation. “Recognition”
determines what the forensic economist
should consider during the examination
of financial statements and “assessment”-
how to assess its performance. Sequence
of ideas looks as Fig. 1 indicates.

Goals of
forensic
economics
Rules
governing Recognition
forensic + principles
economics

Fig. 1. Ensuring achievement
of goals of forensic economics
and interdependence
of elements

Although standardization procedure
of forensic science in Ukraine continues %,
it does not demonstrate any results. We
assume that even if the goals and concepts
of forensic science are adopted nowadays,
their too wide range will prevent the
solution of basic principles of forensic
economic examination of accounting and
financial reporting, because they are in
no way related to what users expect from
an expert in accounting and financial
statements. At the recognition stage, they
determine forensic expert approach to the
assets and liabilities to be examined. This
approximates the legal approach that links
forensics to these definitions rather than
to the needs of users, and draws experts
into a web of individual details instead
of interpreting definitions. Difficulties
prevail in characterizing performance of
forensic economics.

We have applied utilitarian approach:
weexamineaccountingpolicies,accounting
and financial reporting from the user’s
point of view (in particular, investigator
who uses the fundamental assessment
of forensic expert for investigation and
proceedings). The enterprise value is
estimated using accounting indicators -
such as sales, profit, debt at the reporting
date (balance sheet date), etc. Indeed,
a fundamental assessment by forensic
expert is sometimes seen as a verification
of accounting information. However,
verification is a misinterpretation of
procedure essence of forensic economic
examination. On the contrary, forensic
expert should certify the actual state of
affairs with reference to documentary
accounting information. However,

27 Pysin O. I., IToxraBchbkuii A. O. CTaHOBJIEHHS CTAaHZAPTU3AIlil CyZOBO-€KCIIepTHOro 3abes-
TIeYeHHS IIPAaBOCYAJA B VKpaiHi: IepCreKTHBU PO3BUTKY. Cmandapmu3sauyif, cepmugikayis,

akicme. 2018. Ne 3 (110). C. 39—47.

28 IIpo CTBOpeHHs TEXHIYHOIO KOMiTeTy cTaHzapTu3alii «CygoBa ekcriepTusa» : Haka3 11 «Vkp-
HAHIT» Bix 07.05.2018 p. Ne 125. URL: https://ips.ligazakon.net/document/FN042150 (date

accessed: 18.01.2022).
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questions arise : “To what extent does this
accounting meet users’ expectations?”,
“Is this accounting at fair value?”, “Is this
accounting at cost?”. Instead of appealing
to accounting concepts such as the balance
sheet approach, or calling “fair value”
or ‘“historical cost” an (inappropriate)
“attribute of valuation”, we ask, “What
should an investigator know about a
trial?” . This approach considers financial
reporting to be a product, so the problem
of accounting expertise is to develop a
product that is tailored to the needs of
users and should answer the question:
“Is it correct, in the opinion of users of
reporting, to ensure the preparation of
reports, whether the relevant principles
of reporting and forensic examination are
followed?”.

For the stated purposes of forensic
economic expertise, within its conceptual
limits, the user of the examination results
means the subjects of litigation, and the
users of financial statements; traditionally
external and internal entities, including
owners, investors and other users. This is
confirmed by financial reporting goals in
accordance with IFRS and NASPS.

It is necessary to start teaching
information on data analysis while forensic
examination from the principles guided
by the expert - the so-called principles
of best practices. In default of approved
standards of forensic science (in particular,
forensic economics), we do not choose the
principles ourselves but rather involve
those defined by the law on forensic science
and described in the fundamental analytic
research papers: forensic experts for
many previous years. These are principles
that the analyst is unlikely to agree
with; we really consider them generally

accepted. However, the acceptance of
these principles largely depends on the
understanding of what these principles
mean for practice compared to the
alternatives that can be offered. Principles
of forensic economics should be relevant,
or at least not contradict the approach
defined by IFRS, NASPS. Therefore, instead
of a priori determining the desired quality
characteristics of information, we conclude
about these characteristics based on user
requests (rather than owners, as declared
in the standards).

Unlike the concepts of these standards,
the principles we proposed are reduced to
actions to assess reliability of accounting
information.

Letus explain this with an example. One
of the most important issues of accounting
policy is the controversial choice of
balance sheet approach over the statement
of financial performance (in international
practice it is called income statement).
Indeed, accounting estimates vary widely
depending on nature of accounting entity
(as required by standards, they must be
performed by management if monetary
amounts cannot be determined directly):
“Valuation of these monetary amounts
depends on the uncertainty of valuation
reflecting inherent limitations of knowledge or
data™. The forensic economist’s analysis
is not necessarily conclusive: this analysis
could be compared to alternatives that
could arise from a different accounting
estimate.

The main purpose of conceptual
framework documents of accounting
and reporting standards is to provide
information on future cash flows. At
the same time, the stated goal does not
indicate how to do it: balance sheets,

29 MixHapoAHi CTaHAAPTH ayAUTy. MiKHAPOAHI CTAHZAPTU KOHTPOJIIO SKOCTi, ayAUTY, OLJIALY,
iHIIIOTO HaZlaHHS BIIEBHEHOCTI Ta CYIyTHIX mocayr. Buz. 2016—2017 pp. 4. I: Ayaut 061iKoBUX
OIIiHOK Ta IIOB’sI3aHe 3 HUMHU PO3KpUTTA iHdopManii : MixHap. cranzapt ayguty 540 (mepersis-
mytuii). URL: https://mof.gov.ua/uk/mizhnarodni-standarti-auditu/ (date accessed: 11.01.2022).
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income statements (profit and loss) and
their details are probably important, but
how do these financial statements relate
to future cash flows and their value?
We will demonstrate this by example of
accounting cost models. The first is the
standard residual income model that links
accounting to the equity cost. The second
is the expression that links stock returns
to accounting figures. When it comes to
investing in equity, the cash flows that
board wants to forecast are dividends:
cash flows for shareholders. The standard
dividend discounting model reflects the
following calculation:

Dividend, Dividend, Dividend,
+ =+ —+
(1+V) (1+7) (1+7)

Value, =

where ris discount rate (required return on
risk).

The dots at the end of the above formula
indicate that for continuous enterprise
operation, forecasts are estimated to be
maintained indefinitely in the future.
Variables with a lower index of t > 0 are
expected values of the base period and
in subsequent periods. This model does
not cause disagreements: it contains the
principle which a reliable assessment of
forensic expert should be based on, that
means expediency of applying a specific
accounting model. The main thing is to
associate accounting indicators with the
expected dividends, therefore, with their
value. Accounting, in fact, reflects in the
statements information about net profit,
both according to the balance sheet (section
I of the liability) and in the statement
of financial results (profits and losses).
Therefore, the expediency principle is one
of the important principles at the stage of
record keeping and compiling.

30 Ibid.

Since an accounting estimate is an
amount in cash equivalent that depends on
the estimate uncertainty ¥, forensic expert
should state only the facts of estimate
application. Accounting should clearly
reflect total income, as the equivalence
of estimates based on the final financial
result occurs only when the profit reflects
total calculation of all correctly valued
assets and transactions (E.g., principle of
compliance in Fig. 2 below).

The use of assets by forensic expert in
accounting for revaluation (revaluation) is
always limited to whether such estimates
are consistent with the fair value of a
particular reporting period. “To what
extent do estimates take into account
future risks and how is this reflected in
the financial statements?” This is the most
important recognition issue of principles
in accounting, which complementing
the recognition issue of accounting and
reporting conceptual basis.

The purpose of applying the conceptual
framework of any standard is to provide
information about amount and uncertainty
of future cash flows. Cost is the present
value of projected cash flows, discounted
for uncertainty, so another possible aspect
of accounting is to provide information
about discount rate.

The discount rate is called the capital
cost, or expected return on risk. However,
although these terms relate accounting to
prices, revenue, and expected revenue,
they are not used in reporting and
accounting. Only some companies can
provide such information in the Notes to
the annual financial statements, but there
are no regulatory requirements. Thus,
using the concept of user orientation,
forensic economist can identify a
number of practical principles; that will
determine the basic approaches in terms
of individual organizational stages of
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forensic science but in any case should
reflect sectoral specifics of forensic
examination itself. In our study, it is an
economic examination which object is
accounting and reporting.

Indeed, results of forensic economic
examinations playanimportantroleinthe
overall structure of evidence in criminal
proceedings and therefore require
formation of a clear theoretical basis
for the conduct of relevant researches .
Conceptual basis of IFRS (and other
accounting standards) begins with
principles (relevance, reliable presentation
and neutrality) defining characteristics
of provided information We start
with the principles that characterizing
information but these are principles
related to the demand for information
within the general objectives of forensic
economics using the established forensic
classification (identification, diagnostic,
preventive) *2.

The standard thesis of fundamen-
talists *: price is what you pay, value is
what you get *. Unlike those who view
pricesasan effective measure of fair value,
fundamentalists view price as speculative
and potentially different from value.
Therefore, adherence to the principles
is important to reconcile the degree of
riskiness of estimates taking into account
market prices: choice and application of
methods, significant assumptions and

data used by management to carry out
accounting estimates; selection of a point
assessment and disclosure of relevant
information about the uncertainty of
assessment by management *.

The first two principles specify
concepts of relevance and reliability that
prevail in accounting standards. These
concepts are often trade-offs: in order to
become relevant, evaluation information
becomes less reliable (abandonment of
the reliability principle is considered as
normal one). The fundamentalist argues
that speculative information (that can
be relevant to the case) should not be
confused with reliable information, as
he relies on this reliable information
to challenge speculative stock prices.
Fundamentalist understands that prices
are speculative and seeks to obtain
reliable accounting reports to consolidate
the assessment. Fundamentalist implicitly
urges the accountant: tell me what you
know, and leave the assumptions to me.
The accountant provides information
for the first component of the financial
statements - the balance sheet, but should
not distort the information on income
and expenses when preparing the second
form of reporting: Statement of financial
performance. Therefore, in development of
S. A. Zviahin’s % proposal to supplement
principles of forensic economics with
the principle of comparability ( based

31 Botitenxko O. O., I'ypina [I. II. [lo nuTaHHsS PO OO’EKT CYZOBOI EKOHOMIYHOI €KCIIePTU3U. AK-
MYyanvhi nUmManus cmandapmusayii cyoogo-exkcrnepmmozo 3abesnedents npasocydos @ Ykpaini. Ilep-
CNeKmugU po3sumky : MaT-Iu MDKHAp. HayK.-IPaKT. KOH(., mpucBsad. 105-pid. CyZ0OB. €KCIepT.
B Vkp. Ta 95-piv. 3 AHSI Hapom K. akaz. M. f. Ceras. (Kuis, 04—05.07.2018). Kuis, 2018. C. 80—83.

32 [ikans JI. B., Ilonikapos B. [I., Koxymrko O. B. Cyz0Bo-eKOHOMIYHA eKCIIepTH3a : HaBd. II0Cib.

XapxkiB, 2014. 432 c.

33 Fundamentalists (Latin: Fundamentum - basis): advocates of norms and standards.
34 Iseur [Ix., Ipem B. Posymuu# inBecTop. Crpareris BapTiCHOTO iHBECTYBaHHS / TEp. 3 aHTIL.

O. KanpuoBa. Kuis, 2019. 544 c.

35 MixHapogHi cTaHzapTy aygury ... . URL: https://mof.gov.ua/uk/mizhnarodni-standarti-auditu/

(date accessed: 11.01.2022).

36 3BsaruH C. A. PazBruTrie METOZOJOTUY U METOAUKY OYXTaaTEPCKON 3KCIePTUSHL : JUC. ... J-pa

9KOH. HayK. Boponex, 2009. 381 c.
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on accounting rules and relationships,
based on the comparison of income and
expenses), we will add to the justification a
mandatory component for comparability
of accounting estimates with the interests
of users and the risks of future cash inflows
in conditions of uncertainty.

Principle of correspondence is
known both in the philosophical aspect
of scientific research and in quantum
physics, mathematics and economics. The
regulation of accounting at the legislative
level determines the principles of its
maintenance ensuring preparation of
financial statements. Such principles
include principles of full coverage,
autonomy, consistency, continuity,
accrual, precedence of the essence over
the form, a single monetary measure, etc.,
defined by IFRS, or NASPS depending on
which of these standards the enterprise
applies .

An approach based on the statement
of financial performance (with emphasis
on profit measurement) is not only
an alternative to the cost approach in
the balance sheet, but contributes to
correcting the imperfect balance sheet.
The impact of accounting estimates on
reliability of reporting data indicates that
principle of materiality is also important
in construction of a theoretical platform
for performing forensic economic
examination. The lack of materiality (as the
value of the information) can affect validity
and expert conclusion and necessitates
taking into account all data affecting the
reporting (E.g., Fig. 2 on p. 149).

Application of accounting estimates is
the basic method of reflecting in accounting
and reporting of all transactions, so the
above findings confirm the need to add to

principles of economics the comparability

principle that will provide adequate
assessment for forensic examination
purposes.

The advantage of applying awider range
of principles grouped by organizational
stages of forensic expert research in
the economy (Fig. 2), is procedure
integration according to research topic:

Conclusions

To basic principles of forensic economics
stipulated at legislative level, it is
proposed to add the principles of integrity,
comparability, compliance, feasibility,
materiality (at the stage of functional
examination measures) and effectiveness
(at the stage of drawing up and providing
forensic  expert conclusion). These
principles affect expert conclusion
formation and will facilitate preparation of
such conclusion taking into account user
requests to assess the financial enterprise
state and data about financial statements,
aswell as accounting tools, the main among
which are accounting estimates.

Certainly, the proposed structure
of principles of forensic economics is
not ideal and does not definitively solve
theoretical issues of performing such
examination but it can be used as a basis
for further scientific and methodological
research in this direction.

IIpuHIUIY CYZ0BOI EKOHOMIYHOL
€KCIIePTH3H K TeOpeTHYHE MiAIPYHTS
ii npoBeieHHS
Boaodumup Ieankoe

Baxcausicms docaidnceHHS NpPUHYUNIG
€y0080i eKOHOMIYHOL eKCnepmusu 3ymos.ie-
HO mompeboi0 iHmMepnpemysamu yo exo-

37 Ilpo byxranaTepchkuii 00k Ta GpiHaHCOBY 3BiTHiCTD B VKpaiHi : 3akoH Vkpainu Biz 16.07.1999 p.
No 996-XIV (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/show/996-142find=1&-

text=%D0%BF%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF#w1_1

18.01.2022).

(date accessed:
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Fig. 2. Classification of principles of forensic
economics (emphasis added, proposed by author)

HOMIKO-Npasosy Kamezopito 8 3akoH00asuo-
MY NOAL MA BUSHAYUMIL CUCTMEMOMEopHuLl
YUHHUK 049  8upobAeHHS — HOpMAmMue-
HO-CMAaHO0apmu308anozo nidxody 0o memo-
dono2ii maxoi excnepmua3u.

Zocmosipricme  pe3yavmamis  cydo-
80-eKOHOMIYHOL  eKCnepmusy  3d/exiumnb,
30kpema, 610 pieHs po3pobaernocmi ii meope-
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muuHux 3acad. Mema uiei pobomu — cgpop-
MYAI08AMU NPUHLUNL CYO0801 eKOHOMIYHOL
excnepmu3il, IKi MArme UpIULAIbHE 3HA-
4eHHs nid 4ac ckaadamHs 8UCHOBKY eKkcnepma
(y pasi 3’acy8anHs peaabHo20 CMamy QiHaHco-
801 36IMHOCMI NIONPUEMCMEBA, 5Ke Nepesips-

cmamu  npeomemom  cy008020 po32asdy).
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IIpoananizoeano mnpunyunu cydosoi
eKOHOMIYHOL ekcnepmusu i obspyHmo-
8aHO HeobXiOHicMb po3pobumu 2any3esi
NpuHYUnY maxoi excnepmu3su. BusHaue-
HO, WO 3azanvHi npunyunu cydosoi exc-
nepmusu  (3aKOHHOCMI, He3ANeHHOCTI,
06’ckmuenocmi il nogHomi 00CALOHCEHHS)
nompebyioms 1n00aAbUL020 PO3BUMKY 34
MpbLOMA HANPAMAMU: 2A1)3€6UM, OpeaHi-
3ayiiino-memodudHuMm i 8idnosidHo do 3a-
numie Kopucnygauis.

Zocaidncenns cneyudiki UKOHAHHA
€y0080-eKOHOMINHOL excnepmusu (3 ypa-
XYBAHHAM 3ANUMie KOPUCMY8auis 1,000
OUIHKU (PIHAMC08020 cTIAHY NIONPUEMCTEA
il danux ¢inarncosol 36imHocmi) ceiduumo
npo HeobxidHicmb epaxogysami nid uac
i1 nposedenHs 0041K08L THCMPYMeEHMU, OC-
HOBHULL NOMIN AKUX — 0041K08L OUIHKL.
Cmandapmu3sauia obaiky nid uac ckaa-
OJanus ¢pinamcosoi 3gimHocmi daaa 3mo-
2y BUOKpeMUMU NMPUHYUNL, WO 6NAUBA-
10Mb Ha POpMYBAHHS BUCHOBKY eKcnepmd,
a came: OdobpouecHocmi, CNiBCMABHOCMI,
8i0nogidnocmi, JoUiAbHOCTL, CYMMEBOCHLL
(Ha emani ¢yHkuiiiHux 3axo0dié npogedeH-
HS eKcnepmu3au) 1 pe3yavmamuerocmi (Ha
emani CkAA0AHHA MA HAOAHHSA BUCHOBKY
excnepma).

Katouoei caoea: cydosa ekoHOMIYHA eKc-
nepmu3da; NpuHyun; 3aKOHHICMb;, 0041K08I
oyinku; ¢inancosa 36imuicme; Oyxearmep-
CoKull 06iK.

IIpuHOMIIBI Cye0HOI 9KOHOMUYIECKOMH
SKCIePTHU3bI KAaK TeOpeTUIecKasi OCHOBA
eé npoBeieHUs
Baadumup Heankos

BajycHocmv  uccnedoganus — NpuHyuU-
108 Cy0eOHOU 3IKOHOMUUECKOU JKCnepmu-
3vl  npedonpedenena  He0b6X00UMOCTILIO
UHMepnpemupogams 3my 3IKOHOMUKO-Npa-
808Y10 KAMe20puio 8 3aKOH00ANeAbHOM 10/1e
u onpedeaumsv cucmemoobpasyiowuil ¢ak-
mop 041 8vlpabomkiL HOPMATUBHO-CTNAH-

0apmu3uposannozo nodxoda K memoodono-
2ul Maxoil IKCnepmu3o.

JZlocmogepHocms  pe3yavmamos  cyode6b-
HO-9KOHOMUH1ECKOTL IKCNepmusvl 3a8ucum,
8 HACMHOCMU, OMm YpoeHs paspaboman-
Hocmu e€ meopemuueckux npunyunos. Leawv
amoil pabomul. — copmyauposams NpuH-
yunst cy0eOHOL IKOHOMUHECKOLL IKCTepmiL-
3bl, UMenUjle peulaiollee 3HaveHue npu co-
cmaeeHul 3aKAI0UeHUs IKkcnepma (8 caydae
YCMAHOBAEHUS pPeanbH020 COCMOAHUA Qu-
HAHCOBOTL OMUEMHOCMU NposepsiemMozo nped-
npuamus U e€ 0oCmogepHOCMU, KOmMopas
agaslemcst uAu 6ydem s18A1MubC NpeOMemnom
cy0ebH020 paccmompeHus,).

IIpoananusuposanvl nNpuHyunvl cyoeb-
HOIL IKOHOMUHUECKOU IKcnepmusul U 0060c-
HosaHa  Heobxodumocmv  paspabomamv
ompacnesvle NPUHYUNBL MAKOL IKCnepmu-
3vl. Onpedeneno, umo obujue NPUHYUNBL
cy0ebHOIL IKcnepmu3vl (3aKOHHOCMU, He3d-
BUCUMOCTIU, 00BeKMUBHOCMU U TOAHOMUbL
uccnedosanus) Hyxcoaromes 8 danvHeilulem
PA3BUMUL N0 MPEM HANPABACHUAM: OMpac-
/1660MY, Op2aHU3AYUOHHO-Memodu1eckomy
UL 8 COOMEEMCMBUL C 3ANPOCAMU 10Ab308A-
meneil.

Hccnedosanue cneyuduku 8ulnoaHe-
HUs Cy0eOHO-IKOHOMUUECKOT IKCTIepmuU3bl
(¢ yueémom 3anpocos mnonv3osameneil mno
oyeHKe (QUHAHCOB020 COCTNOAHUA npednpu-
Amus U 0AHHBLX QUHANHCO80TL OMUEMHOCTLL)
1n0Ka3an0 HeobX00UMOCTb YHUMbLEAMb NPU
e€ nposedeHUU YuemHble UHCMPYMeHMbL, 0C-
HOBHOIL Cpedu KOMOpbLX — YUeMmHble OUEHKL.
Cmandapmusayus yueéma npu cocmase-
HUU (QUHAHCO80IL OMUEMHOCMU NO3680AULA
8bl0eAUmMb NPUHYUNDL, BAUAIOWUe HA Pop-
MUPOBAHUE 3AKAI0UEHUs IKCNepma, a UMEH-
HO:  NOpAJdO4HOCMU,  CONOCMABUMOCTL,
coomeemcmeusl, 1eaeco0bpasHocmu, cyuje-
cmeeHHocmU (Ha amane QYHKUUOHANLHBLX
Meponpuamuil npogedeHus IKCTePMU3DLL)
U pesyrvmamusHocmu (Ha smane cocmas-
fNeHus U npedocmasaeHua 3aKAI0UeHUs IKC-
nepma,).
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Scientific News

International support during the war

The Russian attack on
Ukraine destroys not only
human life and social in-
frastructure, but also it
damages science: kills
scientists, crashes insti-
tutions and laboratories,
breaks established ties
and ordinary procedures,
ruins ideas and plans,
deprives the very abili-
ty to work. Funding for
research is lacking even
where laboratories and
librarians remain. The
war is also a confrontation of intelligences. Side by side with
the army and diplomacy, the science is able to resist hybrid
threats and cyber-attacks from the Russian Federation.

Despite new challenges, science remains the driving force
of human progress. Since the beginning of the war, many
scientists were forced to leave their places of permanent
residence in order to secure their lives and the lives of their
relatives. The enemy destroyed and damaged scientific and
educational institutions, equipment and facilities which also
negatively affected the results of scientific activity. Despite the
difficulties, Ukrainian scientists actively support the state not
only in the work of the volunteer movement and personally in
the ranks of the Armed Forces, but also on the scientific front:
they continue the necessary research, work on developments
in the field of defense and weapons.

Employees of National Scientific Center «Hon. Prof.
M. S. Bokarius Forensic Science Institute» despite the racist
invasion and difficult situation they found themselves from
the first hours, continue their expert, research and education-
al activities.

The Center has always actively conducted internation-
al cooperation, and in these hard times foreign partners did
not remain indifferent, because the unity is important in the
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scientific community: to the address of National Scientific
Center «Hon. Prof. M. S. Bokarius Forensic Science Institute»
received letters of support and condolences from internation-
al partners — from Great Britain, Montenegro, Latvia, Lithua-
nia, Poland, Armenia, Moldova and other countries.

In this hour of calamity for Ukraine, it is indicative that
the international scientific community always helps domestic
scientists as full members of it, as an integral part of it (in
particular, forensic expert institutions of Ukraine, therefore
and NSC «Hon. Prof. M. S. Bokarius FSI»: supports forensic
experts who went abroad due to Russian aggression, sends
humanitarian aid, transfers money, etc.

The cruelty of Russian barbarians horrified the entire
scientific world. The European Network of Forensic Science
Institutes (hereinafter referred to as ENFSI) was also not left
out: on the official website, the ENFSI Council addressed the
Scientific Forensic Expert Society and noted that (despite the
fundamentally apolitical nature of this organization) it has
taken the necessary measures to suspend cooperation with
two Russian institutes on at all levels. Subsequently, due to
the exclusion of the Russian Federation from the Council of
Europe, the Russian institutes in Moscow and St. Petersburg
were also deprived of ENFSI membership. The ENFSI Coun-
cil considers this an affective and acceptable way to demon-
strate the position of the entire association of forensic expert
institutions in Europe, condemning in this way the Russian
aggression against Ukraine.

For its part, the Ministry of Justice of Ukraine, which
includes in its system of institutions the NSC «Hon. Prof.
M. S. Bokarius FSI», uses all its resources to disseminate at the
international level the urgent problems of forensic expertise
that arose as a result of the war. The list of activities that took
place under the auspices of the Ministry of Justice of Ukraine,
already during the military aggression of the Russian fascists,
includes consultations and working meetings, conferences
and round tables, etc.

In particular, the Minister of Justice of Ukraine Denys
Maliuska (under the program of a working visit) took part in
the meeting of the international group of ministers of Justice
in the Netherlands, initiated by Great Britain to deepen coop-
eration in the field of criminal Justice.

During the meeting, the ministers exchanged views and
agreed on steps towards holding the Russian Federation
accountable for numerous violations of international law
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caused by its unprovoked aggression against Ukraine. The
participants paid special attention to the opening of nation-
al criminal proceedings, the creation of a joint investigative
team, as well as the expansion of capabilities of the Interna-
tional Criminal Court, whose Prosecutor officially began an
investigation into the situation in Ukraine based on the appeal
of the 41¢ state, a member of the Rome Statute.

The ministers emphasized that war crimes and crimes
against humanity committed by the Russian military in
Ukraine must be punished according to the established norms
of international law.

We thank colleagues and friends throughout the civilized
world for showing solidarity with Ukrainian scientists at this
tragic time, in particular, with National Scientific Center
«Hon. Prof. M. S. Bokarius Forensic Science Institute»!

The Russian military offensive against Ukraine is
an unprecedented violation of basic human rights, an
encroachment on life, democracy, freedom of thought and
belief.

Despite this, let’s move towards victory together, let’s
jointly develop world science, strengthen international
partnership ties!

The information was prepared by Kateryna Sylenok,
a researcher of NSC «Hon. Prof. M. S. Bokarius FSI»
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Requirements for content
According to the Edition subject matter, content
regarding coverage of criminalistic current issues,
relevant issues of performing various types of
forensic examinations and specific expertise
application in legal proceedings is published on the
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Based on research, presentational, evaluative
and communicative functions of the Scientific
Edition, research papers (where an author
outlines main work outcomes); research and
methodological papers (where an author analyses
methods, processes, tools helping to achieve
certain scientific results); research and theoretical
papers (texts where an author presents results of
theoretical ways for problem solution); research
and practical (articles where an author describes
his personal practical experience and performed
scientific experiments), review research papers
(dedicated to evaluation, conclusions, overview,
analysis of earlier published information). The
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articles, research ideas or short reports: results of
an experiment, personal experience, etc. Scientific
style of the content presentation (accuracy,
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completeness) and its high scientific level.
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topic in accordance with outlined problem and
analysis of current researches);
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