Research Papers

Price lists for amber products as a tool
for expert evaluation:

gemological and legal principles

Petro Baranov *2, Roman Kirin **?, Olena Slyvna ***¢

* Doctor of Geology, Professor, Dnipropetrovsk SRFC of the MIA of Ukraine, Dnipro,
Ukraine, ORCID: https://orcid.org/0000-0002-3367-4277, e-mail: pn2dsbaranov@gmail.com

** Doctor of Law, Docent, Dnipropetrovsk SRFC of the MIA of Ukraine, Dnipro, Ukraine,
ORCID: https://orcid.org/0000-0003-0089-4086, e-mail: kirinrs62@gmail.com

*** PhD in Geology, Dnipropetrovsk SRFC of the MIA of Ukraine, Dnipro, Ukraine,
ORCID: https://orcid.org/0000-0002-7063-1938, e-mail: e.slivna@gmail.com

2 Methodology, resources, software.
b Conceptualization, Visualization, Writing - original draft.
¢ Formal analysis, data curation, editing.

DOI: 10.32353/khrife.3.2024.07 UDC [338.5:549.892.1](343.98)
Received: 02.07.2024 / Reviewed: 05.07.2024 / Accepted for printing: 25.09.2024 /
Available online: 30.09.2024

The purpose of this research paper is to develop an algorithm for
compiling price lists for amber products based on real market data
for necklaces and beads. For achieving the goal (with the help of gen-
eral scientific and special methods of scientific cognition), consumer
properties of products (color, weight, size, presence of inclusions and
cracks, transparency, processing quality, price) were analyzed and
a database was created that will contribute to solving theoretical
and applied issues. In order to meet the needs of the modern mar-
ket, price lists for amber products have been developed based on eco-
nomically determined and understandable calculations and which
are one of the sources of objective and reliable results in expert and
evaluation activities, and are also relevant in economic geology (for
clarifying feasibility of industrial development of mineral deposits).
Objectivity and reliability of the obtained results is guaranteed by
the software created according to real quality indicators of raw ma-
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terials (color, weight, size, transparency) and the technological pro-
duction procedure of commercial products. The cost indicator of raw
materials of 30% of the product cost is proposed to be considered as
the limit below which the production of amber balls is unprofitable.

Keywords: amber; forensic examination; evaluation; cost; al-
gorithmy; price list; market.

Research Problem Formulation

Determining the cost of amber products is
one of the urgent issues in modern foren-
sic expert practice. The lack of State prices
for amber products causes significant fluc-
tuations in the prices of amber products
that does not allow to correctly calculate
their value and reduces the quality of fo-
rensic expert evaluation in general.

The results of our research modern am-
ber market in Ukraine indicate that avail-
able market prices for raw amber and prod-
ucts from it are obviously not stable (most
often due to the fact that the modern world
amber business is not structured) and pric-
es depend on the availability of raw materi-
als on the market. In other words, the price
lists are based on comparative prices, and
they vary significantly. In addition, on the
territory of Ukraine, unfortunately, illegal
amber mining is widespread and there is
practically no public procurement of raw
materials that leads to complete confusion
in pricing policy and complicates the work
of forensic gemologist.

Currently, all trade agreements and ex-
pert evaluation of this stone in Ukraine are
carried out according to the price lists for
raw materials and amber products from
the reference publication: Handbook of
Prices of Precious and Decorative Stones bul-

letin !, which is published 4 times a year by
the State Gemological Center of Ukraine of
the Ministry of Finance of Ukraine (here-
inafter referred to as SGCU) and the basis
of information for which is price analysis
(usually in European market).

Price lists for raw amber are of special
importance for geological and economic
evaluation of its deposits which purpose
is to analyze all factors of the object’s in-
dustrial value, calculate technical and
economic indicators and prepare a con-
clusion about the economic efficiency of
further work. Therefore, geological and
economic evaluation of deposit of this
mineral consists in justifying feasibility of
its industrial development.

Legislative changes adopted at the end
of 2019 regarding provision of amber-bear-
ing subsoils for use contributed to legaliza-
tion and growth of amber mining volumes.
In 2023, 39.2 tons of amber were mined in
Ukraine, that is, 15 times more than in 2019.
In addition, in 2023, 35.4 million hryvnias
were paid in rent for the use of amber-bear-
ing subsoil, 30% of which was directed to
budgets territorial communities 2.

Typically, the cost of such objects is
determined according to the price lists
approved by the Ministry of Finance of
Ukraine. However, modern business (in-
vestor) needs to evaluate deposits of stone

1 /[lus., Hamp.: JJOBiJHUK IIiH KOLUITOBHOTO Ta AEKOPATUBHOIO KaMiHH:. 2024. Ne 2(61). 44 c.
2 EsnextpouHi Topru. PesynbraTu 2019—2023 / JepxaBHa ciyxba reosorii Ta HaAp YKpaiHu :

odim. caur.

URL: https://www.geo.gov.ua/wp-content/uploads/presentations/ukr/statisti-

ka-elektronnix-torgiv.pdf (date accessed: 22.06.2024).
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processing raw materials, taking into ac-
count the cost of final marketable products
(specific products) based on technical and
economic calculations °.

Currently, the market for amber prod-
ucts is not controlled by the State, it devel-
ops chaotically, mostly by fluctuating pric-
es several times, and sometimes several
orders of magnitude. The absence of state
prices for amber products forces the mar-
ket to formulate its pricing policy, which
causes certain difficulties in calculating
the cost of amber products in modern ex-
pert practice.

In this regard, we propose an algo-
rithm developed by us for compiling price
lists for amber products (on the example
of balls and beads from balls).

Article Purpose

Since currently there is an urgent need for
alternative price lists based on the real am-
ber market data, the authors of this study
set out to develop an algorithm for compil-
ing price lists for amber products based on
the real market of amber beads and balls,
for which they analyzed the consumer
properties of amber beads and balls (color,
weight, size, existence of inclusions and
cracks, transparency, quality of process-
ing, price) and created a database for these
products based on the results of processing
commercial websites, trading platforms,
foreign and domestic exhibitions.

Research Methods

Methodological basis of the research is
general scientific and special methods of
scientific cognition. The method of sys-
tem-structural analysis contributed to the
analysis of norms of domestic legislation
regulating the extraction, production and
use of precious and semi-precious stones,
control over operations with them and the
rules of their attestation, the formulation of
critical comments regarding price lists for
amber as a precious stone of organogene-
sis Statistical, mathematical, physical and
other special research methods made it
possible to evaluate amber products within
the limits of gemological examination with
the aim of general geological and economic
evaluation of amber deposits in Ukraine.

In order to increase objectivity and re-
liability of expert evaluation of amber, we
have developed a computer program that
makes it possible to form price lists for
amber products in a calculated way while
using real indicators of color, mass, size,
yield suitable during the production of
amber products for jewelry.

Analysis
of Essential Researches
and Publications

Analysis of research papers of domestic *
and foreign authors ° who directly or indi-
rectly investigated the pricing of amber °

3 Pyapko I. I, JlurBuniok C. ®. PojoBuia OypiTuHy VKpalHU Ta IX re0Joro-eKOHOMiduHA
omiHka / 3a pez. npod. I. I. Pyapka. Kuis — YepHninni, 2017. 240 c.

4 Bemiuenko O. II., Jlamxyn 0. I., TarapianmeB K. B., TaeBcvkuii 10. [I., Makciora O. B.,
KpaBuenko M. O. Cy4acHUH CTaH Ta AWMHAMiKa PO3BUTKY PUHKY OypiutuHy. Kowmosne ma
OexopamuseHe kaminHs. 2021. Ne 1 (103). C. 20—26. URL: https://www.gems.org.ua/jurnal/ar-
chive/2021/N1(103)/image/stat4.pdf (date accessed: 22.06.2024).

5 Rippa A., Yang Y. The Amber Road: Cross-Border Trade and the Regulation of the Burmite
Market in Tengchong, Yunnan. TRaNS: Trans-Regional and National Studies of Southeast Asia.
2017. Vol. 5. Is. 2. Pp. 243—267. DOI: 10.1017/trn.2017.7 (date accessed: 22.06.2024).

6 Bilham N. T. Responsible mining and responsible sourcing of minerals: opportunities and
challenges for cooperation across value chains. Geological Society, London, Special Publications.
2021. Vol. 508. Pp. 161—186. DOI: 10.1144/SP508-2020-130 (date accessed: 22.06.2024).
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products showed that almost no research
was carried out in Ukraine directly relat-
ed to the declared topic. In recent years,
the authors of this article have paid atten-
tion to this problem 7, but there is a lack of
thorough work, so the analysis of literary
sources confirms the lack of information
on the creation of price lists for amber
products 8.

At the same time, it is clear that other
factors influence the pricing of amber,
such as costs (overhead, marketing, ma-
terial, labor, etc.) and the ratio of supply
and demand, ultimately depending on be-
havior strategy in the market of leading
companies in the extraction and proces-
sing of amber. Today, the domestic amber
market, unfortunately, is aimed at selling
only raw materials ?, but we hope that over
time Ukraine will export ready-made am-
ber products.

All of the above confirms that the as-
sessment of amber is one of urgent ° and
pressing issues of evaluation and expert
activity "in Ukraine.

The lack of recognized approaches to
determining prices necessitates the devel-
opment of alternative price lists for amber
products based on the data of the modern
amber market.

Main Content Presentation

Currently, there is a fairly rich range of
amber products on world market, besides,
each of its varieties is characterized by
certain price indicators, which directly de-
pend on the quality of raw materials, the
quality of the product and the demand for
it. Analysis of the modern amber market
shows that the most interesting objects of
study are the product and its prices. Since
the current amber market in Ukraine is
unstable and controversial, a number of
issues on the pricing of goods from it have
not been resolved to this day affecting pri-
marily a significant range of prices: for
example, between amber in raw materials
and products from it, between equivalent
products of different quality, etc.

In order to identify the main features
that affect the pricing of beads and am-
ber balls, the authors made an attempt to
identify the main ways to solve the raised
issues.

One of the most urgent issues for do-
mestic manufacturers of amber products
is the lack of clear and transparent mecha-
nisms for product pricing and sales.

Currently, expert evaluation and qual-
ity control of raw materials and products

10

11

Baranov P., Korotaiev V., Slyvna O. Features of pricing of amber products in modern
conditions. Forensic Herald. 2023. Ne 2 (40). Pp. 68—76. DOI: 10.37025/1992-4437/2023-40-2-68
(date accessed: 22.06.2024).

Kirin R. S., Baranov P. M., Korotaiev V. M., Shevchenko S. V. Algorithm for the formation
of price lists for raw amber taking into account individual consumer characteristics. Nau-
kovyi Visnyk Natsionalnoho Hirnychoho Universytetu. 2023. Ne 1. Pp. 20—25. DOI: 10.33271/nvn-
gu/2023-1/020 (date accessed: 22.06.2024).

InpuuimeH I. BypuITMH MOXXe HIPUHOCUTH B YKpaiHy JoAaTKOBUE KamiTan. Nadra info.
15.02.2024. URL: https://nadra.info/2024/02/ihor-ilchishen-amber-can-bring-additional-capi-
tal-to-ukraine/ (date accessed: 22.06.2024).

Besiuenko O. II., JlazxyH B. I., TaTapinnesa K. B. ATecTallis Ta ekcliepTHa OLliHKa ZOPOTO-
[[IHHOTO KaMiHHS OPraHOT€HHOTO0 [TOXO/pKeHHs (OypITHH) : HaBd. mocib. Kuis, 2017. 20 c.
Beniuenko O. II., Tatapinnesa K. B., JlamxyH I0. 1., Taescbkuii 0. [I., Makciora O. B., KpaBueH-
Ko M. O. HaykoBe OOI'pyHTYBaHHsI pO3pO0JIeHHS Ta OHOBJIEHHS TEXHIYHUX YMOB i METOAMYHUX
moxkymeHTiB JITITV 3 aTrecTariii Ta eKCIIEPTHOI OLIIHKY JOPOTOLIIHHOTO KaMiHHS, JOPOTOI[iHHOTI'O
KaMiHHSI OpraHOT'eHHOTO YTBOpeHHs. Kowmoghe ma Jekopamuehe kaminns. 2022. Ne 4. C. 15—18.
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made of precious stones, precious stones
of organogenesis origin (in particular,
amber '?) and semiprecious stones (here-
inafter referred to as GS) is carried out
by the SGCU (Part 4 of Art. 15 of the Law
of Ukraine: On State Regulation of Min-
ing, Production and Use of Precious Met-
als and Precious Stones and Control over
Transactions with Them !, hereinafter
referred to as the Gemological Law). As
mentioned above, summarizing the infor-
mation on the dynamics of price indica-
tors for precious stones in raw materials
and products in the markets for the sale
of goods, the SGCU publishes information
and reference publication on a quarterly
basis, namely: Price Guide for Precious and
Decorative Stones the bulletin *, the infor-
mation of which is based on price analysis
(usually the European market).

The main criteria for assessing the
quality of amber (according to the cur-
rent price lists): mass, texture, shape,
surface of the sample, cracking, presence
of inclusions. At the same time, the cur-
rent price lists contain ambiguous con-
cepts, which causes problems in the work
of the expert and the appraiser, affects
the objectivity of determining the quality
of amber (therefore, its value) and does
not at all correspond to the basic prin-
ciples of forensic examination — objec-
tivity and completeness of research. In
addition, these price lists do not reflect
the real prices for Ukrainian amber and

amber products, since they are formed at
European prices.

In accordance with Art. 9 of the Gem-
ological Law, the * payment of GS, which
is purchased to the State Fund of Precious
Metals and Precious Stones of Ukraine
(hereinafter referred to as State Fund) and
which is stored in the State Repository of
Precious Metals and Precious Stones of
Ukraine (hereinafter referred to as the
State Repository), as well as the sale of
valuables from the State Repository are
carried out at market prices effective on
the day of sale.

At the same time, the concept of mar-
ket price for amber can be described as fol-
lows:

+ this is the price at which amber is
transferred to another owner, pro-
vided that the seller wishes to trans-
fer it and the buyer wishes to receive
it on a voluntary basis;

« seller of amber and its buyer: a) are
mutually independent legally and in
fact; b) have sufficient information
about amber, as well as about pric-
es that have developed in its market
(in their default homogeneous GS)
in comparable economic (commer-
cial) conditions (subclause 14.1.219
of the Tax Code of Ukraine *, here-
inafter referred to as Tax Code of
Ukraine).

In addition to the pricing policy for GS,
the gemological legislation of Ukraine, re-

12 Kirin R. S. Legal support for the evaluation and sale of objects of gemological relations. Forum
of Rights. 2024. No. 78 (1). P. 65-76. DOI: 10.5281/zenodo.10869348 (date accessed: 22.06.2024).

13 IIpo Zep:xaBHe PEeryJIOBaHHs BHAOOYTKY, BUPOOHUIITBA i BUKOPUCTAHHS JOPOTOILIHHUX
MeTaJIiB i JOPOrOLIiIHHOI'0 KaMiHHS Ta KOHTPOJIb 32 OIepaliIMM 3 HUMU : 3aKOH YKpaiHu
Big 18.11.1997 p. Ne 637/97-BP (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/
show/637/97-%D0%B2%D1%80#Text (date accessed: 22.06.2024).

14 [OBigHUK ITiH ... .
15 IIpo gep:xaBHe peryalOBaHHA

URL: https://zakon.rada.gov.ua/laws/show/637/97-

%D0%B2%D1%80#Text (date accessed: 22.06.2024).
16 TlogaTkoBU Kogekc Yipainu Bifg 02.12.2010 p. Ne 2755-VI (3i 3miH. Ta gomos.). URL: https://
zakon.rada.gov.ua/laws/show/2755-17#Text (date accessed: 22.06.2024).
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ferred to above v, regulates the following:
amber extracted from the subsoil under
a forward contract is purchased from the
State Fund from the entities that extract
and produce it in a sorted form, and the
quality control of sorting and expert eval-
uation of amber is carried out by the SGCU
according to the relevant directories .
Specifics of forward contract:

1) this is a civil law agreement, under
which the seller undertakes in the
future to transfer the asset to the
buyer’s ownership within a specified
period of time under certain condi-
tions, and the buyer undertakes to
accept the asset within a specified
period of time and pay the price
specified in such agreement for;

2) forward contract is executed by sup-
plying the asset and paying for it
with funds or conducting cash set-
tlements between the parties to the
contract without supplying the asset;

3) all conditions are determined by the
parties at the time of conclusion of
the contract;

4) conclusion of forwards and their
circulation is carried out outside
the organizer of trade in standard-
ized fixed-term contracts (subclause
14.1.45.3 of Tax Code of Ukraine ).

Therefore, in order to determine the
cost of an amber product, it is necessary
to know the prices for amber in raw ma-

terials, as well as to estimate the costs of
manufacturing product.

In accordance with the legislation,
SGCU conducts independent examination
and controls the quality of raw materials
and products from GS, as well as prod-
ucts with them, expert evaluation of GS
enrolled in the State Fund, conducts gem-
ological studies of raw materials, and per-
forms other work related to independent
forensic examination of GS ».

Therefore, the GS assessment should
take into account its cost according to the
expert opinion, determined on the basis
of the GS gemological examination ac-
cording to the price lists published in the
Periodic Price Guide for Precious and Dec-
orative Stones * and which are valid on the
date of assessment.

In order to fulfill this task, the price
lists of the SHCU were used excluding val-
ue added tax (hereinafter referred to as
VAT), which defined such parameters as
variety, fraction size, cost in US dollars per
1 kg ($/kg; see Table 1 on page 74).

The estimated cost of amber of the
1st quality group (1st grade) is calculated
based on the results of a detailed examina-
tion in SGCU.

In addition to the price lists for raw
materials, SGCU forms prices for amber
products, which in many respects do not
structure prices in the market but, on con-
trary, create certain problems.

17

18

19

20

21

Kirin R., Baranov P., Koziakov I. Gemological Law of Ukraine: formation Problems and develop-
ment Prospects. Bicnuk Kuigcbko20 HayioHaabHoe20 yHieepcumenty imeri Tapaca Illeguenxa. I'eono-
2ig. 2021. T. 2. Ne 93. C. 6—14. DOI: 10.17721/1728-2713.93.01 (date accessed: 22.06.2024).

IIpo BUZAHHS JOBIIHUKIB OIITOBUX IIiH HA JiaMaHTH, JOPOrOILiHHe, HAIiBJOPOroIiHHE Ta
JeKopaTUBHe KaMiHHA : mocTaHoBa KMV Big 31.05.1995 p. Ne 369. URL: https://zakon.rada.
gov.ua/laws/show/369-95-%D0%BF#Text (date accessed: 22.06.2024).

ITogaTkOBUH KoZekKc ... . URL: https://zakon.rada.gov.ua/laws/show/2755-17#Text (date acces-
sed: 22.06.2024).

IIpo zepxaBHe  peTyIIOBAHHSA URL:
%D0%B2%D1%80#Text (date accessed: 22.06.2024).
JIOBIIHUK ITiH ... .
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Table 1
Prices for amber in raw materials
that correspond to the price level
of small wholesale trade lots (excluding VAT), $/kg »
Mass fraction Quality group Layered Dirty, foamy
of amber, g 1-st 2-nd 3-rd 4-th amber amber
Upto2 80 40 20 20 20,00 20,00
2—5 182 130 104 65 20,00 20,00
5—10 350 250 200 125
10—20 784 560 448 280 85.00
20—50 1659 1185 948 593
50—100 2191 1565 1252 783 50.00
100—200 2702. 1930 1544 965
400.00

200—300 3346 2390 1912 1195
300—500 3486 2490 1992 1245
500—1000 Collectively
Over 1000 Collectively

The very name of the price list “Amber and amber pressed in decorative elements” (see
Table 2) does not meet the requirements of the Law of Ukraine “On Forensic Examination” %,
since the origin of amber, like other precious stones, is an important argument and the main
indicator in court proceedings as the main criterion of monetary value. For the consumer
or amateur, the natural origin of amber is a magical indicator, so it is incorrect to evaluate
amber according to Table 2 (both from legal and consumer positions).

Table 2
Prices for amber and amber pressed
in decorative elements, excluding VAT, $/year *
Balls
Size, mm Upto6 6—10 10—15 | 15—20 | 20—25 | 25—30 | Over 30
Estimated value, $/g 0.6—1.8 2.3 3.6 9.0 11.5 14.5 16.4
Caboshons, rotation bodies, plates, etc.
Weight, g Upto2 | 2—5 | 5-10 | 10—20 | 20—30 Over 30
Estimated value, $/g 0.7—1.8 2.8 3.9 4.4 6.8 8.4—27.0
Tumbled elements in jewelry items (necklaces, bracelets, etc.)
Size, mm 4—10 10—30 30—60
Estimated value, $/g |0.26 0.52 0.62

Note: Defect group A, defects are invisible to the naked eye. The estimated cost of non-drilled
tapped elements is reduced by 30%.

22 JIOBigHUK IHH ... .

23 IIpo cyzoBy eKcIepTH3y : 3aKOH YKpaiHu Bif 25.02.1994 p. Ne 4038-XII (3i 3MiH. Ta JOIOB.).
URL: https://zakon.rada.gov.ua/laws/show/4038-12#Text (date accessed: 22.06.2024).

24 JIOBiAHUK IIiH ... .
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It is worth noting the following: the
cost of drilling, which is 30% of the cost of
the bullet, does not meet the standards of
the modern technological process, since
drilling is a maximum of 5-10% of the bul-
let cost.

The structure of Table 2 itself causes
certain inconveniences for the appraiser:
the size of the bullet is given in mm, and
the price is given in $/g, that is, to calcu-
late the cost of the bullet, its volume and
then weight should be determined first.
For example, we give the calculation of the
cost of bullets according to the price lists
of SGCU (see Table 1).

The costs for manufacture of bullets
and their implementation are determined
on the basis of the processing of exper-
imental data obtained during multifac-
tor experiments, other parameters of the
technological process are also obtained

(yield of suitable). All this indicates that
the cost of raw materials for the manufac-
ture of balls on average is 30% of the cost
of the product, and the yield is 30% (this is
the lower limit, below which the manufac-
ture of balls is unprofitable).

Thus, the cost of products is deter-

mined by the following formula:
Cyp = (Cop XM, ) +(C 5 C ),
BUP. cup. 3pas. cup. % BUP. %

where:
C,,, is the product cost, $;

sup.

C_ isthe cost of raw materials, $/g;

]\/}Z; is sample weight, g;

C.p.o, — the cost of raw materials in the
ball is 30%;

C,up. s — cost of the product is equal to
100%.

The results of calculations (see Table 3),
as evidenced by practice and marketing
research, are far from reality and contra-

dict existing amber market.

Table 3
Results of calculations of the cost of amber balls
Seq. -Bullet B-ullet Fost of amber Bullet cost, $ Estimate:d cost of raw
No. | size, mm | weight,g | ina bullet, $/h ’ materials, $/year
1 6 0.12 0.6—1.8 0.07—0.22 0.05
2 6—10 0.12—0.56 2.3 0.276—1.29 0.21—-0.21
3 10—15 0.56—1.70 3.6 2.01—6.12 0.32—0.32
4 15—20 1.70—4.47 9.0 15.3—40.23 0.81—0.81
5 20—25 4.47—-8.73 11.5 51.41—100.36 1.04—1.02
6 25—30| 8.73—15.08 14.5 126.86—218.66 1.29—-1.31
7 > 30 15.08 16.4 247.31 1.48

The above calculations are somewhat
surprising: a discrepancy between the
prices of the price list is clearly visible.

For example:

« in line 1, a 6 mm ball costs $0.07
(2.8 UAH). It is not clear how a ball
with a size of up to 6 mm can cost
$0.6-1.8 (a difference of 3 times) and
by what criteria it is necessary for
its evaluation;

+ in line 2, a 10 mm ball costs $1.29,
and in line 3, a ball of the same size
costs $2.01.

This situation is typical for bullets of
15, 20, 25 and 30 mm in size.

Further calculation of the cost of the
products was carried out with the help of
AMBER-3 software. As a result of analyti-
cal data processing, we received a table
(price list) with the following parameters:
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mass of the sample (fractions), mass of the
ball in g; ball size (diameter) in cm and the
results of calculating the cost of balls for

three grades of amber (q.v. Table 4), since
the 4th grade of amber is not used for
making balls.

Table 4
Price list on an amber ball
according to the calculations of AMBER-3 software
Sample Bullet Bullet Cost of balls, $
weight (g) weight, g diameter,cm | 1stgrade 2nd grade 2nd grade

1 0.3 0.83 0.27 0.13 0.07

2 0.6 1.05 0.53 0.27 0.13

2 0.6 1.05 1.21 0,87 0.69

S 1.5 1.42 3.03 2.17 1.73

S 1.5 1.42 5.83 4.17 3.33
10 3 1,79 11.67 8.33 6.67
10 3 1,79 26.13 18.67 14.93
20 6.01 2.26 52.27 37.33 29.87
20 6.01 2.26 110.60 79.00 63.20
50 15.02 3.06 276.50 197.50 158.00
50 15.02 3.06 365.17 260.83 208.67
100 30.03 3.86 730.33 521.67 417.33
100 30.03 3.86 900.67 643.33 514.67
200 60.06 4.86 1801.33 1286.67 1029.33
200 60.06 4.86 2230.67 1593.33 1274.67
300 90.09 5.56 3346.00 2390.00 1912.00
300 90.09 5.56 3486.00 2490.00 1912.00
500 150.15 6.6 5810.00 4150.00 3186.67

These results demonstrate the direct de-
pendence of the cost of the bullet on its pa-
rameters (see Fig. 1). In addition, the cost of
lightweight bullets is very low, and starting
from a weight of more than 200 g., the cost in-
creases dramatically. In any case, the results
obtained provide the key to understanding
the formation of prices for amber balls.

As we can see from the table.1, the cost
of an amber sample of the same weight,
but of different fractions, varies significant-
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ly. For example, the weight of a 2 g sample
from the 2-5 g fraction exceeds the value of
the same sample from the up to 2 g fraction
three times (!). This is clearly visible in the
graph (q.v. Fig. 1), where the curve of price
lists forms a kind of staircase during the
transition from one fraction to another.
A reasonable question arises: how much
will a ball with a weight of 3 or 4 g, that is,
a ball whose weight is between the extreme
values of the fraction, cost?
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Fig. 1 Graph of the cost distribution of balls of different varieties of amber

The stair graph of bullet size looks
illogical. For example, balls of the same size
of 1.05 cm (serial numbers 2 and 3) have
different values: one is worth $0.07 and the
other is $0.43). In order to eliminate this
shortcoming, let’s make a table.5 with an
interval of 1 g, and the cost of the fraction
will be divided equally. For example, the

cost of the 2-5g fraction starts at $60/kg
($0.060/g) and ends at $182/kg ($0.182/g).
Subtract the first value from the last value
and divide it into three intervals, as a result
we will get the value by which each interval
will increase:
(182 - 60) + 3 =$40.6/kg
(in this way we will extend to 500 g).

Table 5
Price list on an amber ball according to the calculations
of AMBER-3 software
Sample weight | Bullet diameter, Bullet price by quality group, $
(® cm 1st grade 2nd grade 3rd grade
1.00 0.85 0.20 0.07 0.03
2.00 1.07 0.40 0.13 0.07
3.00 1.23 1.00 0.56 0.41
4.00 1.35 1.88 1.24 0.96
5.00 1.46 3.03 2.17 1.73
6.00 1.55 4.44 3.08 2.46
7.00 1,63 6.07 4.15 3.31

93



Theory and Practice of Forensic Science and Criminalistics. 2024. Issue 3 (36)

ISSN 1993-0917

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

Continuation of Table 5

Sample weight | Bullet diameter, Bullet price by quality group, $
(8 cm 1st grade 2nd grade 3rd grade

8.00 1.71 8.00 5.39 4.29

9.00 1.77 10.20 6.78 5.40
10,00 1.84 11.67 8.33 6.67
11.00 1.90 16.06 10.52 8.43
12.00 1.95 19.48 13.00 10.40
13.00 2.00 23.18 15.69 12.57
14.00 2.05 27.25 18.62 14.93
15.00 2.10 31.60 21.85 17.50
16.00 2.15 36.32 25.28 20.27
17,00 2.19 41.31 29.01 23.23
18.00 2.23 46.68 32.94 26,40
19.00 2.28 52.38 37.18 29.77
20,00 2.31 58.33 41.67 33.33
22,00 2.39 68.71 49.06 39.23
24,00 2.46 79.92 57.04 45.60
26.00 2.53 91.95 65.69 52.43
28.00 2.59 104.81 74.85 59.73
30.00 2,65 118.50 84.60 67.50
32.00 2.71 133.01 94.93 75.73
34.00 2.76 148.35 105.97 84.43
36.00 2.82 164.52 117.48 93.72
38,00 2.87 181.51 129.58 103.36
40.00 2.92 199.33 142.27 113.47
42.00 2.96 217.98 155.54 124.04
44.00 3.01 237.45 169.40 135.08
46.00 3,05 257.75 183.85 146.59
48.00 3.10 278.88 198.88 159.20
50.00 3.14 301.00 215.00 172.00

As aresult of processing the calculated
data, we obtain a smooth curve of the size
and cost of the bullets (see Fig. 2). Such a
graph is logical and understandable, and
the question of how much a bullet weigh-
ing 3 g or 4 g costs does not arise.

Thus, if you know the cost of one ball,
you can calculate the cost of a necklace,
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that is, multiply the number of beads in a
string by the cost of the balls, taking into
account the cost of work on assembling the
necklace. In the table6 shows the results
of calculating the cost for ball necklaces of
different grades. The Pearson correlation
coefficient is 0.78, indicating a strong rela-
tionship between bead size and bead value.
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Fig. 2. Dependence of the cost of balls on their size

Table 6

The cost of a necklace-ball from different varieties of amber

Thread Bullet Number | The price of a necklace-ball by quality groups, $
length, cm | diameter,cm | of beads 1st grade 2nd grade 3rd grade
48 0.85 56 12.42 4.35 1.86
48 1.07 45 19.74 6.41 3.45
48 1.23 39 42.93 24.04 17.60
48 1.35 36 73.53 48.50 37.55
48 1.46 33 109.58 78.48 62.56
50 1.55 32 157.55 109.29 87.29
50 1,63 31 204.82 140.03 111.69
50 1.71 29 257.31 173.36 137.98
52 1.77 29 329.63 219.11 174.51
52 1.84 28 362.78 258.95 207.35
52 1.90 27 483.49 316.71 253.79
52 1.95 27 571.41 381.33 305.07
52 2.00 26 662.95 448.73 359.50
52 2.05 25 760.34 519.54 416.58
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Continuation of Table 6

Thread Bullet Number | The price of a necklace-ball by quality groups, $
length, cm | diameter,cm | of beads 1st grade 2nd grade 3rd grade
52 2.10 25 860.72 595.15 476.67
52 2.15 24 966.28 672.57 539.28
52 2.19 24 1078.96 757.70 606.74
52 2.23 23 1197.35 844.92 677.17
52 2.28 23 1314.09 932.76 746.86
52 2.31 23 1444.36 1031.83 825.31
52 2.39 22 1644.44 1174.16 938.89
52 2.46 21 1858.30 1326.30 1060.29
52 2.53 21 2078.87 1485.17 1185.37
52 2.59 20 2314.72 1653.06 1319.13
52 2,65 20 2557.81 1826.08 1456.98
52 2.71 19 2807.44 2003.69 1598.43
52 2.76 19 3074.50 2196.19 1749.78
52 2.82 18 3337.07 2382.93 1900.99

Let us sum up the subtotals. If we com-
pare the estimated prices for necklaces
with their market prices, it becomes clear
that the cost of the former is much lower
than the latter. For example, the average
estimated cost of a bead-ball (the size of
beads is from 0.63 to 2.63 cm) is $937, and
in the «fIuTap Ilonicca» company (the size
of beads is from 0.7 to 2.5 cm)- $2255 (ex-
cluding the color of amber according to
the price lists), that is, we observe a differ-
ence of 2.4 times %.

Instead, the estimated cost of beads
from small beads is very low, which cannot
be said about their market prices. Publica-
tion 2022 ?¢ states that the estimated cost of
raw materials does not coincide with the

price lists of the SGCU, as a result of which
the cost of a necklace with a small diame-
ter of beads is overestimated.

At the same time, the market and es-
timated prices for beads with large beads
are very close. Currently, a necklace with
a bead diameter of more than 2 cm is ex-
tremely rare on the market, while necklac-
es with a small bead diameter are in excess.

Thus, the simulation results obtained
using the Amber-3 software are aimed at
standardizing calculations and increasing
objectivity of research. With this approach,
you can set any weight of the sample (frac-
tion), any size interval between samples
and get forecast prices for new amber prod-
ucts, that is, form a price list for the goods.

25 Baranov P., Slyvna O., Korotaiev V. Price lists for amber and their significance in market
and planned regulation of the economy. Forensic Herald. 2024. Ne 1 (41). Pp. 19—31. DOI:
10.37025/1992-4437/2024-41-1-19 (date accessed: 22.06.2024).

26 Kirin R., Baranov P., Shevchenko S., Korotayev V. Method of price formation of amber sam-
ples on the basis of gemmological-consumer indicators. Journal of Geology, Geography and Geo-
ecology. 2022. Vol. 31. Ne 2. Pp. 321—332. DOI: 10.15421/112230 (date accessed: 22.06.2024).
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Conclusions

Gemological and legal principles of an ac-
cessible level of objectivity in determin-
ing the value of amber spheres and neck-
laces based on state price lists for amber
and experimentally determined techno-
logical parameters for the manufacture
of amber products are substantiated.
Most often, the estimated value of amber
in Ukraine is determined by a monopoly
based on the results of State gemological
examination.

The cost of amber raw materials for
the manufacture of balls, the cost of man-
ufacturing balls, their implementation
and other parameters of the technological
process (yield of suitable) are determined
on the basis of the processing of experi-
mental data obtained during multifacto-
rial experiments. The results of the latter
confirmed that the cost of raw materials
for the manufacture of bullets on average
is 30% of the cost of the product, and the
yield of suitable products is 30%. We pro-
pose to consider this indicator as the low-
er limit at which manufacture of bullets is
unprofitable.

Algorithm for determining the value
of amber products has been developed,
which is based on the dependence of the
commercial value of the product on gem-
ological and physical quantitative and
qualitative indicators (as well as the esti-
mated value of raw materials) and which
allows (using the example of calculating
the value of balls and beads from balls)
to offer reasonable price lists for amber
products and compile improved price lists
for amber raw materials.

It is argued that the results of the ap-
plication of the Amber-3 software provide
an integrated approach to calculating the
cost of the raw material — product met-
onymic model and increase the objectivity

of the relevant studies due to the ability to
vary the weight of the sample (fraction),
the interval between samples, geometric
and qualitative parameters of the individ-
ual product components.

Ipatic-1uCcTH HA BUPOOU
3 OypUITHHY SIK iHCTPYMEHT
€KCIIePTHOTO OI[iHIOBAaHHS:

reMoJIOro-IpaBoBi 3acazu

Iempo bapamnos,
Poman Kipin,
Oaena Cauena

Mema uiei npayi — pospobumu aneo-
pumm ckaadanms npelickypaumis Ha 8Upo-
6u 3 6ypwmuHy 3a 0AHUMU PeaNbHO20 PUHKY
Hamucma i Kyavok. Jns docseHeHHS Memu
(3a 0onomo2010 3a2aAbHOHAYKOBUX 1 Cle-
yianvHux mMmemodié HAyKo8oz0 NIZHAHHA)
Npoananizoeano CnoHueui B8AACMUE0CML
eupobie (xoaip, eazy, po3mip, HAABHICMDL
BKMIOUEHb | MPLUH, NPO30PICTL, SAKICTDL
0bpobaenns, uiny) ma cmeopeno 6asy oOa-
HUX, KA CNpusmume po3e’a3aHHI0 Meope-
MUYHUX | npUKAadHux numans. Ha 3adoso-
/leHHA nompeb CYy4acH020 puHKy po3pobeHo
npatic-Aucmu Ha eupobu i3 Gypumumy, aKi
SPYHMYIOMbCA HA eKOHOMIYHO 06YMOBAEHUX
1 3pO3YMIAUX PO3PAXYHKAX 1 KL € OOHUM 13
Oscepen 00’ ekmueHUX | HAOLIIHUX pe3yabma-
Mie 8 eKCTlepmHMiil Mma OUIHHIL OJiaAbHOCTI,
a Maxoxt AKMyaAvbHi 8 eKOHOMIUHIL 2e0/10211
(012 3’acy8anHs OUIALHOCTIL NPOMUCA08020
PO3pobaeHHs podosull KOPUCHUX KOTLAAUH).
O6’ckmusnicms 1 Hadilinicms  3006ymux
pe3yavmamia  2dpaHmosaHo MNpoZpaMHUM
3abe3neueHHIM, CMBOPEHUM 3d PedNbHUML
NOKA3HUKAMU AKOCTL CUPOBUHLL (KOAbOPOM,
MaAcow, po3Mipom, NPo3opicmio) i mexHo10-
2luH020 npouecy UpOOHULMEA MO8APHOL
npodykyii. IlokasHuk eapmocmi CUPOBUHLL
y 30 % 610 sapmocmi 8upoby 3anponoHosd-
HO 88aXCaAMiL Medxcelo, HudtcHe 3a Ky 8uU20-
Moe/eHHS OYPUWMUHO8UX KYAb no3basaeHe
peHmabeabHOCTI.
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