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The article examines a scientific and methodological approach about the rating of banks on the risk of
money laundering. A sample of 18 indicators of 65 Ukrainian banks in 2019 was selected. The relative
indicators that characterize the risk of using the bank's operations to legalize i illegal income are
considered. Logically, the indicators are divided into three parts. The first group of indicators characterizes
the quantity and quality of the bank's compliance with current legislation of Ukraine in the field of financial
monitoring. The second group of indicators reflects the size of cash turnover in the bank, which is a
characteristic of the bank's participation as a conversion center. The third group of indicators characterizes
the bank's involvement in international income laundering cycles, considering transactions in countries -
offshore zones and dubious transactions without explicit confirmation by a foreign trade contract. The
study of input data on multicollinearity was carried out, based on which 5 indicators that are collinear with
others were excluded. Normalization of the input data set based on nonlinear normalization is carried out.
The weights of each indicator are calculated based on the principal component’s method. The optimal
number of factors was determined based on the percentage of the variance explained by each factor and
the graph of the scree plot. Minkowski metric was used to construct the integral index. Based on the
integrated indicator, the rating of banks on the risk of money laundering was formed. The verbal-numerical
Harrington scale provided a qualitative characterization of the risk of using bank operations to legalize
illicitincome. MS Office Excel software and Correlations of the statistical package STATISTICA 10 were
used for calculations.

Key words: Anti-money laundering, the rating of banks, on the risk of legalization, integral indicator,
Minkowski metric.
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Introduction. Nowadays Ukraine as well as the world in the conditions of globalization of
social and economic relations society faces a problem of legalization of the illegal incomes.
Complicating, international and national economic relations are accompanied by growth and
integration of financial flows. Criminals use these processes trying to legalize illegall obtained
income. According to the latest estimates of the United Nations Office on Drugs and Crime, the
amount of legalized funds each year is from 2 to 5 % of world GDP, or it is from 800 billion to
2 trillion US dollars [26].

Problem statement. This problem has been came up in national and foreign literature.
Ukrainian scientists: O. Utkina [27], A. Boyko [2], Dmytrov S., Medvid T. [5] V. Levchenko [14],
Molotok 1. [17, 18], Goncharenko T., Lopa L. [9], Buriak An., Artemenko Al. [3],
Dudchenko V. [7] and others. Among foreigners this issue was dealt with Subeh, M. A. [23],
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M. Naheem [19], D. Cash [4], M. Riccardi, R. Milani, D. Camerini [22], Giebe C.,
Hammerstrom L., Zwerenz D. [8], Islam S. T., Khan M. Y. H. [10], Mehdi B. [16] and others.

Despite the significant presentation of this topic in the literature, the aspect of the
characteristics of banks in accordance with the risk of involving them in the legalization of illegal
income remains studied. According to the State Financial Monitoring Service, in the second
quarter of 2020, 1.037.502 reports were submitted to the service on suspicion of legalization of
illegal obtained income, of which 98.95 % were from banks. [25]. It is necessary to know which
banks have a high risk of using their operations to legalize illegal obtained income: banks, to avoid
costs in the form of sanctions from the state and increase their own reputation, state regulators to
improve the national system to combat money laundering, reduce it volumes and increase the level
of economic security of the state.

The purpose of the work is to rate banks on the risk of money laundering.

Results of the research. Data on the activities of 65 Ukrainian banks in 2019 were selected
for the study. Data obtained on request from the National Bank of Ukraine and summarized to
18 indicators.

These indicators include: 11 - the share of financial transactions that have signs of
legalization of income from internal financial monitoring; I, - share of financial transactions in
respect of which it was decided not to send to the State Financial Monitoring Service in all
financial transactions that were registered on the basis of internal financial monitoring; I3 - the
share of income in the form of commissions from settlement and cash operations, which falls
on one customer bank; 1, - the total number of violations by the bank of the Resolutions of the
Board of the National Bank of Ukraine; Is - the number of violations of the Law of Ukraine
“The Prevention and Counteraction to Legalization (Laundering) of Proceeds from Crime,
Financing of Terrorism and Financing of the Proliferation of Weapons of Mass Destruction”; lg
- the number of violations of the Law of Ukraine “Banks and Banking”; |, - the share of
customers who did not carry out financial transactions, which is per customer of the bank; Is -
the share of cash issued with the purpose of purchasing agricultural products, issuing cash from
accounts on deposits of individuals and issuing for other purposes, which is per unit of the total
amount of cash issued; I - the amount of cash issued for the purchase of agricultural products,
which is per customer of the bank; 110 - the amount of cash issued from accounts on deposits of
individuals, which is per customer of the bank; l:; - the amount of cash issued for other
purposes, which is per customer of the bank; I, - share of cash credits in the total amount of
cash receipts; 113 - share of non- cash credits in the total amount of receipts; l14 - share of cash
expenditures on deposits of individuals from the total amount of expenditures of individuals;
I15 - number of performed foreign currency transfer operations to the country belonging to the
offshore zone; 116 - the amount of foreign currency transfer operations to a country belonging
to the offshore zone; 117 - number of foreign currency transfer operations abroad without a
foreign trade contract; 11s - the amount of transfers abroad of foreign currency, which was made
without a foreign economic contract.

These indicators characterized the activities of the bank in terms of the characteristics of the
risk of money laundering. Thus, indicators I - |7 characterized the quantity and quality of
compliance by the bank with the current legislation of Ukraine in the field of financial
monitoring. Indicators lg - 114 - reflect the size of cash turnover in the bank, which is a
characteristic of the bank's participation as a conversion center. Other indicators 115 - 118
characterize the involvement of the bank in international cycles of money laundering,
considering transactions in countries - offshore zones and dubious transactions without explicit
confirmation by a foreign trade contract [13, 15, 21, 29].

To achieve this goal, we propose to build an integrated indicator of the characteristics of the
risk of legalization.
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At the first stage the research of multicollinearity between input indicators is carried out. To
do this, you must calculate the linear correlations of Pearson’s correlation by the formula:

= TR XYY 1)

Ox*0y ox*oy

where r—Pearson’s linear correlation coefficient;
x — the first indicator;
y — the second indicator;
o, — the standard deviation of the first indicator;
o, — the standard deviation of the second indicator;
x =y - the average value of the product of the indicators;
x and y — average values of the first and second indicators.

If there are indicators that are related (have the same effect on the result), the correlation
coefficient for which will be r> 0.9. It is necessary to exclude such indicators from further
analysis [6].

In the second stage, the data is normalized. Since the input indicators have different
dimensions and units, it is necessary to reduce them to a scale [0; 1]. The obtained values will
be comparable and suitable for constructing an integrated indicator.

To achieve this goal, it is proposed to use nonlinear normalization, which has the formula:

o=\t
I;=<1+e‘”f> )
where ITJ —normalized value i- bank of j- indicator I;
I,— average value of j- indicator I,
I;; —value i- bank of j- indicator I;
oy, — standard deviation j- indicator I.

The third stage is to determine the weights for the indicators. At this stage, it is proposed to
use the principal components method to calculate the weights of integrated risk assessment of
the use of banks to legalize illegally obtained income. To implement this stage, it is proposed to
use the tools of the statistical package Statistica 10 “Statistica, Multivariate Exploratory
Techniques, Principal Components & Classification Analysis”. The calculation of weights will
consist of the following sequence of actions [28].

3.1. Tables of eigenvalues of factors and factor loads are calculated, and a graph of scree
plot.

3.2. Based on the analysis of the tables of power values and the graph of the rocky osip, the
optimal number of relevant factors is adopted. The cumulative amount of the variance of the
reverse factors is more than 70 %.

3.3. The weights for each indicator are calculated based on the variances of the influence of
factors and factor loads using the weighted average. The general formula of the average (3)
takes the form (4).

Z?:lxi*fi (3)

i =
i fi

where X — the average value of the indicator x;

x;— i- te indicator value x, i = 1..n;
fi — i- the value of the frequency of the indicator x, i = 1..n.
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_ S Fjiref
W= Tiiof @)
where  w; — weighting factor of j- indicator;
Fj;— j- e the value of the factor load of the indicator of i- factor, i = 1..n;

o — the value of the variance of i- factor, i = 1..n;

After calculating the weights at the fourth stage, an integrated indicator is calculated, which
provides a rating assessment of the level of risk of the bank's involvement in the legalization of
illegally obtained income.

It is proposed to calculate the integral using the Minkowski metric, which is used to calculate
the distance between points in Euclidean space and is a corresponding generalization of
Euclidean space. In general, Minkowski metric has the form (5) [12]:

K 5y | min)®
F(x)=1- Zj:l wy |1 “omal T Zjnzk+1 w; |1 - %) ()
]- 13

where  F(x;) — the value of the integrated indicator;
x;j— I- Te the value of j- indicator, j = 1..k;
w; — weighting factor of j- indicator.

Calculated according to Formula 5, the integrated indicator considers both indicators of
stimulants (weighing the maximum value of the indicator) and indicators of disincentives (the
ratio of the minimum value of the indicator to the value of the indicator). Since in our case all
indicators are disincentives, and the normalization of values has already been carried out, the
formula of the integrated indicator of the rating of the level of risk of the bank's involvement in
the legalization of illegally obtained income takes the form (6):

I =1—J K w1 =T (6)

w I; — the value of the integrated indicator;
’Hj— normalized by the formula 1.13 i- value j- indicator, j = 1..k;
w; — weighting factor j- indicator, calculated by Formula 4.

In the sixth stage, a rating from 1 to 65 is built from the best to the worst bank, according to
the risk of using the bank's operations to legalize illegally obtained income. To do this, it is
advisable to use the following formula:
1,if I;; = max I;

3 Iir;
2,if Iy = max) — max I
13
Iiy;
. - I.
_ ] 3.if Iy = maxq MR
Ry = " —max1;, (7)
i
Iir;
—max 1y,
n,if I, = max L
L

’
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Calculations were performed using MS Excel and statistical package STATISTICA 10. The
input data are 18 indicators, which are shown in Table 1.

Table 1.
Input indicators in 2019

Ngbgl;tkhe 11, 11, 113 n 115 I35 116 117 I8
A 1 2 3 4 5 15 16 17 18
1 0,16 | 0,98 0,05 16,00 18,00 0,00 0,00 97,00 12964,00
2 0,43 0,17 0,00 77,00 37,00 0,00 0,00 0,00 0,00
3 0,17 | 0,03 0,11 20,00 11,00 1,00 43,37 198,00 33430,00
4 0,23 0,01 0,05 30,00 32,00 0,00 0,00 16,00 343,00
5 0,29 0,76 0,07 6,00 0,00 1,00 120,00 139,00 23195,00
6 0,26 | 0,00 0,10 0,00 0,00 1,00 65,00 92,00 209733,00
55 0,37 | 0,63 4,20 1,00 1,00 0,00 0,00 5,00 6660,00
56 0,12 0,00 0,65 0,00 0,00 0,00 0,00 19,00 5132,00
57 0,34 | 0,99 0,03 0,00 0,00 0,00 0,00 2,00 292,00
58 0,85 | 0,00 0,72 0,00 0,00 0,00 0,00 0,00 0,00
59 0,49 0,01 0,04 0,00 0,00 0,00 0,00 0,00 0,00
60 0,00 | 0,00 0,73 0,00 0,00 0,00 0,00 0,00 0,00
61 0,11 0,15 0,12 0,00 0,00 0,00 0,00 0,00 0,00
62 0,02 1,00 0,66 2,00 0,00 0,00 0,00 0,00 0,00
63 0,00 1,00 0,07 0,00 0,00 0,00 0,00 0,00 0,00
64 0,26 0,17 0,86 0,00 0,00 0,00 0,00 5,00 3911,00
65 0,00 1,00 0,29 6,00 0,00 0,00 0,00 0,00 0,00

Moving on to the first stage, the assessment of multicollinearity between indicators, we will use the
tool of the statistical package Statistica 10 “Correlations”. The result is shown in Table 2.

Table 2 shows that a close and statistically significant (highlighted in red) relationship is between
the indicators |1 Ta |2, 1Ta |8, |1 Ta |10, |1 Ta |12, |2 Ta |12, |4 Ta |5, |7 Ta |8, |7 Ta |12, |7 Ta |14, |3 Ta |12,
|8 Ta |14, |12 Ta |14, |15 Ta |16-

Table 2
Correlated matrix *
LB I, I3 I Is I 17 I I lio flu o iz e flis Jlie iz |lis

I 1,00/0,86(0,28/0,01]0,21|0,53|0,69(0,83(0,11]0,86|0,04]0,89|0,17 [ 0,79 |- 0,06]- 0,05/- 0,05}- 0,05/
I, 0,86(1,00]|0,44 |- 0,05/0,13|0,44|0,63|0,76|0,01]0,75{0,04|0,81|0,34{0,73]0,05|0,08|0,02 |- 0,01
I3 0,2810,44|1,00 |- 0,08- 0,03/ 0,10]0,21|0,41{0,10(0,31 (0,06 |0,34]0,24|0,24 |- 0,09- 0,08/ 0,52 | 0,54
|4 0,01 |- 0,05}- 0,08/ 1,00 | 0,81 0,18 |- 0,02| 0,01 |- 0,03]- 0,04}- 0,03|- 0,01] 0,14 | 0,03 |- 0,02- 0,02| 0,10 |- 0,05
|5 0,21/0,13}-0,03/0,81|1,00|0,42(0,12]0,26 |- 0,09 0,12 |- 0,09/ 0,24 0,14 0,22 0,04 | 0,03 | 0,11 |- 0,07
le 0,53|0,44|0,10(0,18/0,42|1,00]0,38]0,47 |-0,01{ 0,45 |- 0,02/ 0,51 0,08 | 0,46 |- 0,02}- 0,02]- 0,04}- 0,07,
I, 0,69(0,63]0,21}0,02/0,12|0,38(1,00|0,83|0,10]0,71{0,10(0,83|0,57|0,91 |- 0,03- 0,01/ 0,02 |- 0,04
lg 0,83]0,760,41/0,01/0,26|0,47]0,83|1,00{0,06(0,79(0,05/0,96|0,37|0,88|0,01|0,03|0,08 0,00
Iy 0,11/0,01]0,10 |- 0,03}- 0,09 0,01{0,10]0,06|1,00|0,11{0,31|0,14|0,04 | 0,11 |- 0,07}- 0,06/- 0,06} 0,07
|10 0,86|0,75|0,31|-0,04/0,12]0,45]|0,71]0,79|0,11(1,00(0,16 |0,79]0,37| 0,76 |- 0,07}- 0,06|- 0,07}- 0,06
I, 0,04 10,04 |0,06 |- 0,03- 0,09- 0,02 0,10]0,05|0,31(0,16 (1,00 (0,08 0,21]0,19 |- 0,08}- 0,07}- 0,09}- 0,08,
I, 0,89/0,81]0,34}0,01/0,24|0,51(0,83]|0,96|0,14]0,79{0,08|1,00|0,25{0,92]0,03|0,05|0,02 |- 0,03
|13 0,17]0,34|0,24(0,14(0,14]0,080,57|0,37|0,04(0,37(0,21|0,25|1,00|0,46 |- 0,10- 0,08/ 0,13 | 0,05
I 14 0,79(0,73]0,24|0,03|0,22|0,46(0,91]0,88|0,11]0,76|0,19(0,92|0,46 | 1,00 |- 0,04}- 0,02}- 0,01}- 0,05
l,s |-0,06]0,05 |- 0,09- 0,02] 0,04 |- 0,02}- 0,03 0,01 |- 0,07}- 0,07|- 0,08 0,03 |- 0,10}- 0,04 1,00 | 0,96 | 0,15 | 0,14
I, |-0,05 0,08 |-0,08-0,02] 0,03 |- 0,02- 0,01] 0,03 |- 0,06|- 0,06|- 0,07| 0,05 |- 0,08]- 0,02/ 0,96 | 1,00/ 0,13 | 0,11
I, |-0,050,02|052(0,10|0,11 |-0,04|0,02 0,08 |- 0,06- 0,07|- 0,09| 0,02 0,13 |- 0,01/ 0,15|0,13|1,00 | 0,76
l.s |- 0,05-0,01] 0,54 |- 0,05/- 0,07}- 0,07}- 0,04{ 0,00 |- 0,07}- 0,06|- 0,08]- 0,03] 0,05 |- 0,05/ 0,14 [ 0,11 | 0,76 | 1,00

* in Table 2 in bold highlighted a statistically significant level of correlation between indicators
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To get rid of multicollinearity, we will remove the indicator from the study I, — share of financial
transactions in respect of which it was decided not to send to the State Financial Monitoring Service in
all financial transactions that were registered on the basis of internal financial monitoring, 14 — the total
number of violations by the bank of the Resolutions of the Board of the National Bank of Ukraine, |7 —
the share of customers who did not carry out financial transactions, which is per customer of the bank,
Is — the share of cash issued with the purpose of purchasing agricultural products, issuing cash from
accounts on deposits of individuals and issuing for other purposes, which is per unit of the total amount
of cash issued and 15 — the number of foreign currency transfer transactions to a country belonging to
an offshore zone.

Applying Formula 2 we obtain the following normalized values of indicators that are used
in subsequent calculations (Table 3).

Table 3

Normalized values of indicators
[ L I I I Lo | 0oy | Ip | By | By | G | I; | I
1 2 3 4 5 6 7 8 9 10 11 12 13

0,471 | 0,415 | 0,857 | 0,434 | 0,435 | 0,441 | 0,425 | 0,497 | 0,580 | 0,421 | 0,436 | 0,933 | 0,573
0,518 | 0,406 | 0,963 | 0,823 | 0,435 | 0,440 | 0,426 | 0,453 | 0,574 | 0,646 | 0,436 | 0,402 | 0,421
0,454 | 0,416 | 0,590 | 0,487 | 0,437 | 0,441 | 0,425 | 0,440 | 0,435 | 0,409 | 0,760 | 0,954 | 0,635
0,527 | 0,421 | 0,997 | 0,628 | 0,436 | 0,442 | 0,427 | 0,568 | 0,782 | 0,483 | 0,436 | 0,604 | 0,427
0,450 | 0,409 | 0,410 | 0,434 | 0,436 | 0,440 | 0,424 | 0,389 | 0,391 | 0,382 | 0,842 | 0,689 | 0,495
0,461 | 0,413 | 0,410 | 0,434 | 0,435 | 0,440 | 0,424 | 0,434 | 0,403 | 0,423 | 0,826 | 0,725 | 0,988

o|o|s|w(N(e>|Z

55 10,454 0,603 | 0,418 | 0,452 | 0,436 | 0,568 | 0,470 | 0,393 | 0,371 | 0,381 | 0,436 | 0,411 | 0,441
56 | 0,438 0,435)| 0,410 0,434 | 0,439 | 0,458 | 0,494 | 0,402 | 0,346 | 0,398 | 0,436 | 0,438 | 0,436
57 10,452 ) 0,407 | 0,410 | 0,434 | 0,440 | 0,440 | 0,424 | 0,390 | 0,383 | 0,382 | 0,436 | 0,406 | 0,422
58 0,699 | 0,576 | 0,410 | 0,465 | 0,996 | 0,446 | 0,446 | 0,658 | 0,351 | 0,531 | 0,436 | 0,402 | 0,421
59 |0479]0,408 | 0,410 | 0,434 | 0,436 | 0,442 | 0,430 | 0,428 | 0,368 | 0,415 | 0,436 | 0,402 | 0,421
60 |0,430) 0,467 | 0,410 0,434 0,435 0,470 | 0,783 | 0,420 | 0,432 | 0,485 | 0,436 | 0,402 | 0,421
61 | 0440 0,413 | 0,410 | 0,434 | 0,437 | 0,443 | 0,426 | 0,417 | 0,370 | 0,407 | 0,436 | 0,402 | 0,421
62 |0432) 0,453 | 0,410 | 0,434 | 0,435 | 0,444 | 0,441 | 0,434 | 0,356 | 0,395 | 0,436 | 0,402 | 0,421
63 | 043004140410 | 0,434 | 0,435 | 0,440 | 0,424 | 0,485 | 0,413 | 0,417 | 0,436 | 0,402 | 0,421
64 | 0,436 | 0,420 | 0,410 | 0,434 | 0,437 | 0,448 | 0,430 | 0,365 | 0,343 | 0,372 | 0,436 | 0,405 | 0,425
65 |0,430) 0,426 | 0,410 | 0,434 | 0,435 | 0,440 | 0,424 | 0,344 | 0,601 | 0,367 | 0,436 | 0,402 | 0,421

At the third stage we apply to the data from table 3 the tool “Statistica, Multivariate
Exploratory Techniques, Principal Components & Classification Analysis”, we get the table of
eigenvalues of factors (Table 4), the graph of scree plot (Figure 1) and the table of values of
factor loadings (Table 5).

Analyzing Table 4 we see that the first 5 factors in total characterize the 76.926% variance
of the input data (column 4). Based on this, we conclude that the optimal number of factors to
characterize the level of risk of money laundering are the first 5 factors. This conclusion is
confirmed by the analysis of the graph of the scree, which shows that starting from factor 5, the
curve begins to change its tendency to a sharp decline, which is a criterion for optimality in the
schedule of the scree [20].

The table of factor loadings (Table 5) contains values which are indicators of influence of
each indicator on the corresponding factor. In the future, the first 5 columns will be used, which
correspond to the optimal number of factors that we take for analysis in the future.

Applying for the values of variances from table 4 and the values of factor loads from table
5, Formula 4, we obtain a vector of weights for the integrated indicator of the rating of the risk
of bank involvement in the legalization of illegally obtained income. The results of the
calculations are shown in Table 6.
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Table of eigenvalues of the calculated factors

Table 4

Value number Eigenvalue % Total variance | Cumulative Eigenvalue Cumulative %
A 1 2 3 4
1 4,220 32,458 4,220 32,458
2 2,236 17,199 6,455 49,658
3 1,522 11,708 7,978 61,366
4 1,037 7,976 9,014 69,342
5 0,986 7,585 10,000 76,926
6 0,909 6,990 10,909 83,916
7 0,637 4,901 11,546 88,817
8 0,460 3,539 12,006 92,356
9 0,394 3,034 12,401 95,391
10 0,275 2,116 12,676 97,507
11 0,211 1,622 12,887 99,129
12 0,084 0,646 12,971 99,774
13 0,029 0,226 13,000 100,000
Eigenvalues of correlation matrix
Active variables only
5,0 . y
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4,0
35
3,0
(O]
>
< 25
>
@
o 20¢
I
15}
10}
0,5
0,0
-0,5 . . . .
-2 2 4 6 8 10 14 16

Mechanism of Economic Regulation, 2020, No 3

Eigenvalue number
Figure 1. Graph of scree plot

37



C. B.JIeonos, O. B. Kysvmenko, C. B. Munenxo, O. C. Keinincokuii, O. B. JTionvos.
BusHauyeHHs peiiTHHTY 0aHKIB YKpaiHH 32 pU3MKOM Jerajizauii 10Xo4iB, OTPHMAHUX HE3AKOHHUM LLISAXOM

Table 5
Table of factor loads
. Factor
Variable[— 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

I, 10,1959|0,0039|0,00470,04100,0320|0,0004 | 0,0002|0,0295 | 0,0008 | 0,0664 | 0,0126 | 0,5532 | 0,0595
I 10,0372|0,2217 |0,0315 | 0,0001 | 0,0454 | 0,0056 | 0,0003 | 0,0109 | 0,5910 | 0,0356 | 0,0034 | 0,0009 | 0,0164
Is 10,0232|0,0005|0,18920,2134]0,1392|0,1518 0,0125)0,1637|0,0513 | 0,0253 | 0,0265 | 0,0024 | 0,0008
lIs 10,0904|0,0076|0,10130,0074|0,0007 |0,13350,0992|0,5376 | 0,0098 | 0,0083 | 0,0039 | 0,0001 | 0,0000
I ]0,0057|0,0038|0,2431 | 0,0502|0,0398 | 0,3474 | 0,2801 | 0,0152 | 0,0096 | 0,0035 | 0,0002 | 0,0006 | 0,0007
lp [0,1877/0,0031)0,0047]0,0079(0,0135)0,0260 | 0,0006 | 0,0001 | 0,00240,4168 | 0,0367 | 0,2996 | 0,0009
Il [0,0071/0,0063]0,3099|0,0162|0,1533]0,0073 | 0,4655 | 0,0268 | 0,0005 | 0,0002 | 0,0003 | 0,0056 | 0,0012
I, [0,20900,00040,0024 |0,0379|0,0004 | 0,0006 | 0,0022 {0,0413 0,00120,1231 | 0,0065 | 0,0000 | 0,5749
I3 [0,04420,0100]0,0501|0,3045|0,0712]0,2141|0,1200|0,1124 | 0,0009 | 0,0044 | 0,0001 | 0,0536 | 0,0146
l.4 [0,19840,0022]0,0012 |0,0000 | 0,00300,0278 | 0,0026 | 0,0217 | 0,0760 | 0,2211 | 0,0432 | 0,0809 | 0,3219
l.s [0,0006|0,0085)0,0570|0,31170,4871)0,0697|0,0008 | 0,0180 | 0,0391 | 0,0020 | 0,0000 | 0,0006 | 0,0048
I,z [0,00050,3635]0,0049|0,0042|0,0131)0,0123|0,0000|0,0217 | 0,0879]0,0134 | 0,4767 | 0,0016 | 0,0001
l.s[0,00000,3684]0,0001|0,0054|0,0012)0,0036|0,0159{0,00120,1297]0,0798 | 0,3900 | 0,0009 | 0,0041

Table 6
Weights for the integrated indicator of the rating assessment of the level of risk of the
bank's involvement in the legalization of illegally obtained income

Indicator w;
A 1
Iy 0,091652
I3 0,074548
Is 0,074578
ls 0,056108
lo 0,049397
l10 0,082741
Iy 0,068366
P 0,092647
lis 0,067076
l14 0,084691
l16 0,091164
Iy 0,083978
lis 0,083055

The next step is to develop the integral indicator of the rating assessment of the level of the
bank's income before the legalization of income, which was taken out by an illegal way.

The normalized input indicators (Table 3) and the volume of performance (Table 6) Formula
6, the value of the integral indicator of the rating assessment is considered the risk of the bank's
receipt of the illegal income of Tables 7.

Moving to the sixth stage, we apply formula 7 and form a rating list of Ukrainian banks, in
accordance with the risk of legalization of income obtained illegally (Table 7 of column A).

Analyzing the obtained results, we note that the best place in the ranking has the bank JSC
“BANK ALLIANCE” with a value of 0.6385. By constructing a verbal-numerical Harrington
scale for the obtained rating assessment [1] with a step of 0.25 (Table 8), we obtain a qualitative
characteristic of the rating assessment of the risk of the bank’s involvement in money
laundering.

Conclusions and prospects of further research. Top 12 of the banks have the lowest risk of
money laundering. These include JSC “BANK ALLIANCE” with a rating of 1, JSC
“TASKOMBANK?” with a rating of 2, JSC “ASVIO BANK” with a rating of 3, JSC “JSB
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RADABANK?” with a rating of 4, and JSC “Citibank” (Ukraine) with a rating of 5, JSC “ProCredit
Bank” with a rating of 6, JSC “JSB UKRGASBANK” with a rating of 7, JSC “Idea Bank” with a
rating of 8, JSC “Ukreximbank” with a rating of 9, JSC “International Investment Bank” with a
rating of 10, JSC CB “PRIVATBANK” with a rating of 11 and PJSC CB “AKORDBANK?” with
a rating of 12.

Table 7
Rating assessment of the level of risk of the bank's involvement
in the legalization of illegally obtained income
R Ne | R Ne | R Ne | R Ne | R Ne |
A 1 2 A 1 2 A 1 2 A 1 2 A 1 2
1 36 | 06385 | 14 6 | 04985 | 27 30 | 0,4655 | 40 46 | 0,4286 53 27 | 0,4195
2 26 | 0,6113 | 15 7 104962 | 28 | 14 | 04646 | 41 | 31 | 04284 | 54 | 41 | 0,4194
3 54 | 05640 | 16 51 | 0,4957 29 20 | 0,4616 | 42 63 | 0,4282 55 61 | 0,4193
4 42 | 05473 | 17 | 58 | 0,4952 | 30 8 | 04575 | 43 | 56 | 0,4268 | 56 | 57 | 0,4163
5 12 | 0,5296 18 28 | 0,4952 31 15 | 04572 | 44 44 | 0,4266 57 11 | 0,4152
6 13 | 0,5230 | 19 10 | 04874 | 32 23 | 04569 | 45 59 | 0,4241 58 17 | 0,4150
7 4 105207 | 20 | 52 | 0,4868 | 33 | 60 | 0,4530 | 46 | 25 | 0,4239 | 59 | 33 | 0,4149
8 16 | 05127 | 21 9 | 04821 34 37 | 04476 | 47 45 | 0,4226 60 48 | 0,4118
9 3 105094 | 22 | 34 | 04812 | 35 | 47 | 04467 | 48 | 62 | 044222 | 61 | 53 | 04117
10 35 | 05069 | 23 43 | 0,4759 36 55 | 04444 | 49 65 | 0,4220 | 62 39 | 04117
11 1 [ 05069 | 24 | 19 | 0,4693 | 37 | 32 | 0,4405 | 50 | 40 | 0,4207 | 63 | 64 | 0,4108
12 | 38 |1 05040 | 25 | 24 | 04667 | 38 | 29 | 04312 | 51 | 49 | 0,4205 | 64 | 21 | 0,4086
13 2 10,4988 | 26 5 | 0,4658 39 50 | 0,4293 52 18 | 0,4198 65 22 | 0,4066
Calculated by the authors. R - rating position, Ne - bank number, | - value of the indicator
Table 8
Verbal-numerical Harrington scale
Interval Indicator value Number of banks Specific weight, %
[0; 0,25) Critical risk 0 0,00
[0,25; 0,5) High risk 53 81,54
[0,5; 0,75) Moderate risk 12 18,46
[0,75; 1] Low risk 0 0,00

According to the study, 12 banks (18.46%) are rated to have a moderate risk of being used
to legalize illegal income. Instead, 53 banks (81.54%) are rated at high risk of being involved
in money laundering. Graphically calculated dependence is shown in Figure 2.
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Figure 2. Distribution of banks according to the rating on the risk of money laundering
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In general, all surveyed banks have either a moderate or high risk of money laundering. This

indicates the vulnerability of the banking system of Ukraine to the legalization of illegally obtained
income. Which creates prospects for further research in this area namely, the definition of
determinants of the impact on the level of risk of money laundering and the development of
recommendations to minimize this risk [24]. [24].
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B crartee paccMOTpeH Hay4HO- METOJMYECKMH IOAXOX K pEHTHHroBaHW. OaHKOB IO PHCKY
JIeTaN3allMd  JIOXOJOB, IIOJNyYEeHHBIX He3akoHHBIM myTeM. CdopmmpoBana BweiOOopka u3 18- TH
MoKazarenieil nesTenbHocTH 65- Ti 6aHkoB Ykpaunsl B 2019 roxy. PaccmaTpuBaioTcss OTHOCHTENBHBIE
[OKa3aTeNl, XapaKTEepU3YIOIMe DUCK HCIIONB30BaHMS Ollepaluil 0aHKa Ui Jleraju3aliid JOXOMIOB,
MOJIy4CHHBIX HE3aKOHHBIM IyTeM. JIOrMYHO TOKa3aTeqM pa3felieHbl Ha TpH 4acTu. Ilepsas rpymma
HoKa3aTelied  XapakTepU3yeT KOJIMYECTBO M Ka4decTBO coOutogeHHss OaHKOM — AeHCTBYIOIIETO
3aKOHOJIATENCTBA YKpaWHBI B cdepe (GUHAHCOBOrO MOHHUTOpHMHra. Bropas rpymma mokasaTeneit
OTpaXKaloT pa3Mepsl 000pOTa HAJIMYHBIX B OaHKE, YTO SIBISCTCS XapaKTEPUCTHKOW ydacTusi OaHKa Kak
KOHBEPTAI[IOHHOTO IeHTpa. TpeTbs TpyIma IIoKa3aTeled XapakTepu3yeT NpUBICUCHUs OaHKa B
MEK/lyHapOIHBIE IINKIIEI OTMBIBAHUS JIOXO/I0B, YUNUTHIBAsl TPAH3aKIMU B CTPaHBI - o(QIIOpHEIE 30HEI 1
COMHHTEJBHbIC ONepaliy 6e3 sIBHOTO TIOATBEPIKICHHS C TIOMOIBIO BHEIIHEAKOHOMUYECKOTO KOHTPAKTA.
ITpoBeneHo HMccIea0BaHHE BXOIHBIX JAaHHBIX Ha MYJIbTHKOJIMHEAPHUCTh, HA OCHOBE YET0 UCKIIOYEHO 5
HoKa3aTeNeld, KOTOpbIe SBISIOTCSA KOJIMHEAPHBIMU C IPYrUMH. IIpOBEIEHO HOPMAIIM3ALUIO BXOIHOTO
MaccHBa JaHHBIX Ha OCHOBE HEJMHEWHOW HopManu3aluu. Paccuntano BecoBble KO OUIIMEHTHI BIHSIHUSA
Ka)KZIOTO MOKa3aTelsi Ha OCHOBE METOZa INIaBHBIX KOMHOHEHT. OmpesieNieHbl ONTUMAaNbEHOEe KOJIMYECTBO
(akTOpOB Ha OCHOBE MPOLEHTa OOBSICHUMO IUCHEPCHH KaXIbIM (DaKTopoM M rpaduka KaMeHUCTOH
ochny. JIJIs MOCTPOEHMST UHTETPATBLHOTO MOKa3aTelsl IPUMEHeHO MeTpHKy MuHkoBckoro. Ha ocHoBe
HHTETPaJIbHOTO IOKa3aTelisi ChOpMHUPOBAH PEHTHHT GAHKOB [0 PUCKY JIEraINu3aliuH CPEACTB, HOTYyISHHBIX
HE3aKOHHBIM myTeM. C MOMOIIbI0 BepOaIbHO- YMCIOBOM IIKajbl XappUHITOHA OBLIO IPELOCTABICHO
KAueCTBEHHYIO XapaKTEPUCTUKY PUCKA UCIIOJIb30BAHMS ONepaliii 0aHKOB JUIsl JICTAIN3aLMH HE3aKOHHBIX
noxoz0B. [ mpoBeneHns pacueToB ObLIM UCTIOIB30BaHKI porpaMmuoe obecieduenne MS Office Excel
u nHcTpyMeHTapuit Correlations craructuaeckoro nakera STATISTICA 10.
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V crarTi po3rIsiHyTO HAyKOBO- METOANYHHHN MiIXi/ 0 PeHTHHTYBaHHS OGaHKIB 32 pU3HUKOM JIeratizarii
JTOXOJIiB, OTPHMaHUX He3aKOHHUM nusixoM. ChopmoBano BUOIpKy 3 18- T MOKa3HUKIB AisTIBHOCTI 65- TH
GankiB Ykpainn y 2019 poui. Po3rmsmaroTbCst BiAHOCHI TOKAa3HUKH, SIKi XapaKTePU3YIOTh PHU3HK
BUKOPHCTAHHS oIlepamiii GaHKy JuIsl Jieraii3amil JOXO[iB, OTPHMAaHUX HE3aKOHHUM IUIIXoM. JlorigHo
MOKA3HWKU MOMINeH] Ha TpH dacTWHH. [lepmma rpyma MOKa3HHKIB XapaKTepH3YIOTh KiJBKICTB 1 SIKICTh
JIOTPUMaHHS 0aHKOM YHHHOTO 3aKOHOJIaBCTBA YKpaiHu y cdepi dinancoBoro MoHiTOpHHTY. [Ipyra rpymna
MOKA3HHKIB BiI0OpaXkatoTh po3MipH 000pOTy TOTIBKH B OaHKY, IO € XapaKTEePHCTHKOIO yIacTi OaHKY SIK
KOHBepTauiifHoro ueHTpy. TpeTs rpyna mokasHHKIB XapaKTEpPH3YIOTh 3allydeHHS OaHKY y MIKHApOJIHI
LUKJIM BIIMHUBaHHS JOXO/iB, BPaXOBYIOUH TPaH3aKLii B KpaiHU — 0(IIIOPHI 30HH Ta CyMHiBHI omnepariii 6e3
SIBHOTO IMIATBEPUKEHHA 32 JOTIOMOTOI0 30BHIIITHBOEKOHOMIYHOTO KOHTpakTy. [IpoBeneHo mocmimKeHHs
BX1THHX JAaHWX Ha MYJIbTUKOJIIHEAPHICTh, HA OCHOBI YOT0 BUKJIFOYEHO 5 MOKA3HUKIB, SIKi € KOJIIHEapHUMH
3 iHmmMu. [lpoBeneHo HopManizamiro BXiJHOTO MAacHMBY JaHWX Ha OCHOBI HENiHIMHOI HOpMami3amii.
Po3paxoBaHo BaroBi KoedilieHTH BIUIMBY KOJKHOTO NOKa3HMKAa Ha OCHOBI METO/Y T'OJIOBHHX KOMIIOHEHT.
BusHaueHO onTMManbHY KiNbKIiCTh ()aKTOpIB Ha OCHOBI BIJCOTKY MOSCHIOBAHOI IHCIEPCil KOXKHUM
¢daxropoMm Ta Tpadiky kam’sHHUCTOro ocuiry. s moOynoBH iHTErpajJbHOTO IOKa3HUKA 3aCTOCOBAHO
MeTpuKy MiHKoBCEKOro. Ha ocHOBI iHTErpabHOTO IMOKa3HUKa ChOPMOBAHO PEHTHHT OAHKIB 32 PU3UKOM
Jleraizamnii KOIITiB, OTPUMAaHHX HE3aKOHHHUM MUIIXOM. 3 JIOMOMOTOI0 BepOaJbHO- YHCIIOBOI IIKATH
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Xappinrrona Oyno HaJaHO SIKICHY XapaKTEpHUCTHKY PH3UKY BHKOPHCTAHHs orepauiii OaHKiB st
neraizaiii He3aKOHHHMX HOXOAiB. JIjsi NpOBENEeHHsS pPO3paxyHKiB Oyln0 BHKOPHUCTaHO HPOTrpaMHe
3abe3neuenns MS Office Excel ta incrpymenrapiit Correlations crarucrianoro nakery STATISTICA 10.

Knouosi crnosa: mpotupis Jeraiizamii HE3aKOHHUX JOXOJIB, pPEHTHHTYBaHHS OaHKIB, pPHU3UK

nerajizamii iHTerpajJbHUN MOKa3HUK, METPHUKa MiHKOBCBHKOTO.
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