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ABSTRACT

The main purpose of the study is the estimation of the cyclical fluctuation of the environment in
different countries, which forms there the preconditions for the money laundering. The
relevance of the decision of this scientific problem is that the identification of peaks and
recessions in money laundering is the basis for the formation of effective tools for its timely
prevention and further minimization. Methodological tools of the research methods were
decomposition and harmonic analysis. The information base of the study is the Basel Anti-
Money Laundering Index, which describes the level of perception of corruption, the state of
financial and public transparency, the risks of the political environment, etc. The object of
research is the chosen Azerbaijan, Tajikistan, Ukraine and Kazakhstan, years of research 2009-
2019. Investigation of cyclical fluctuation in money laundering in the paper is carried out in
the following logical sequence: 1) identification of the trend and cyclical components of the
market environment, which forms the preconditions for the money laundering, based on a
decomposition and harmonious analysis of the Fourier series; 2) identification of market
environment cycle parameters (peak, bottom, cycle duration); 3) estimation of volatility and
inertia of the money laundering. The study empirically confirms and theoretically proves that
cyclical fluctuation in money laundering is different for the studied countries, namely for
Ukraine — 5 years, Tajikistan — 3 years, Kazakhstan — 4 years. Azerbaijan — no cycles detected.
The developed methodological support allows applying the most effective instruments of
counteraction to the money laundering in accordance with the stage of the cycle of the
environment concerning money laundering, which will maximize their effectiveness in terms of
neutralization of specific catalysts for the money laundering.

Keywords: Cycle, Money laundering, Fluctuation, Decomposition, Harmonic analysis

1. INTRODUCTION

The intensification of globalization processes, the advent of digital money, the liberalization of
commodity and financial markets formed the basis for the intensification and growth of money
laundering. The United Nations Office on Drugs and Crime estimates that the global money
laundering was 2.7% of world GDP in 2009, while as of early 2019 this figure had almost
doubled to about 5% of the world GDP or about $2.0 trillion US, which is equivalent to annual
GDP of countries such as Italy, Brazil, or Canada. The need to ensure counteraction to money
laundering and to reduce the level of threats to the national security of countries requires
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expanding and deepening the methodological tools for investigating this process, namely,
assessing the cyclicality and volatility of the environment that forms the prerequisites for
money laundering. A more detailed study of this process will allow developing effective tools
and levers of state influence on countering money laundering, as well as forming a set of
preventive measures to minimize the risk of money laundering.

2. LITERATURE REVIEW

The issue of counteracting money laundering and terrorist financing has been widely discussed
in the scientific literature. Thus, in their papers, Sharman and Chaikin (2009), Sharman (2010),
Levi and Reuter (2012), Levi et al. (2018) investigate the origins of illegal income, as well as
methods and markets for their laundering. Moreover, the above authors paid considerable
attention to the system of counteracting money laundering. Balakina, D’Andrea and
Masciandaro (2017), Barone, Delle Side and Masciandaro (2018) focused on the study of
international instruments for hiding criminal proceeds, namely the use of offshore countries in
the process of money laundering in the context of globalization processes. One important area
of research is to assess the risk of money laundering, both at the level of financial institutions
and the state (Kostyuchenko et al., 2018). According to Dmytrov and Medvid (2017), it is
advisable to make a national assessment of money laundering based on international rankings.
Le Nguyen (2018) explores ways to combat money laundering through financial intermediaries
that are actively involved in the process of money laundering. Scientists suggest an optimal
strategy for maximizing the benefits of each participant in this process, including financial
intermediaries, based on the evolutionary game. In addition, Le Nguyen (2018) suggests using
preventive methods to combat the laundering of money in the context of their interaction with
financial confidentiality. Arnone and Padoan (2008) considered it expedient to use methods of
strict state management of the processes of countering money laundering. Thus, these authors
analyze repressive measures against money laundering and the ability of countries to effectively
apply these measures. Dobrovic et al. (2018), Tiutiunyk et al. (2019) examine the relationship
between tax evasion and the process of money laundering and identify the most effective tools
for a comprehensive fight against these phenomena of economic fraud. The analysis of
scientific publications made it possible to identify the main factors contributing to the spread
of money laundering around the world, namely: high level of shadow economy (Hrytsenko et
al., 2018; Levchenko et al., 2018), corruption (Nguedie, 2018; Zakharkina and Abramchuk,
2018), aggravation of social tension and discontent in society (Kyrychenko et al., 2018), the
emergence and active use of cryptocurrency for various transactions (Bilan, DSuzmenko and
Boiko, 2019; Bilan et al., 2019; Druhov, Druhova and Pakhnenko, 2019), the spread of
cyberattacks (Lyeonov et al., 2018), the low level of openness of public finances (Logan and
Esmanov, 2017; Grenc¢ikova et al., 2019), the lack of conformity between the national
legislation on combating money laundering and international standards and recommendations
(Rubanov et al., 2019; Islam and Khan, 2019), low level of development of the financial system
(Kozmenko and Kuzmenko, 2011; Zarutska, 2018; Alikariev and Poliakh, 2018; Djalilov and
Ngoc Lam, 2019), lobbying the interests of stakeholders through the owners and (or) top
managers of financial institutions (Petrushenko, 2013; Vasylieva et al., 2017) etc. Moreover,
the lack of an adequate system of accountability of financial institutions to regulatory
authorities creates the conditions for illegal transactions (Vasylyeva et al., 2017; Makarenko et
al., 2017; Evana et al., 2019). Special attention should be paid to the scientific approach to
assessing the volume of money laundering (Levchenko et al., 2019), which takes into account
the operations through the real sector of the economy, state and local budgets, as well as the
segment of financial intermediaries, adjusted for the level of shadowing of the economy and
indicators of the quality and effectiveness of state regulation of the national economy. A
separate area of research is devoted to state regulation of financial institutions in the context of
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countering money laundering, as well as evaluating the effectiveness of regulatory agencies in
the country. In particular, Subeh and Boiko (2018) proposed a methodological approach to
assessing the effectiveness of the national system for countering money laundering and
terrorism financing based on the provisions of the theory of queues. Despite a detailed study of
the issue of money laundering, namely its nature, implementation features, and mechanism of
minimization, scientists have not sufficiently disclosed the detailed aspects of its development.
Thus, the cyclicality of money laundering has been studied only in fragments. Considerable
attention is also paid to the cyclicality of economic processes by such scientists as (Bilan,
Brychko, et al., 2019; Buriak et al., 2019), analyzing the relationship between the economic
cycle and the confidence in financial institutions.

3. METHODOLOGY AND RESULTS

The determination of peaks and drops in the intensity of money laundering is the basis for the

formation of effective tools for its timely prevention and subsequent minimization. The

information base of the study is proposed to be formed based on the Basel AML Index (the

Basel Anti-Money Laundering Index). This index includes 14 indicators, including:

1) Indicators of the quality of the state system for countering money laundering and terrorism
financing. These indicators include data from the FATF Mutual Assessment Reports, the
Financial Secrecy Index from the Tax Justice Network, and data from the US International
Narcotics Control Strategy Report. This group of indicators has a share of 65% in the index.

2) The Corruption Perceptions Index, which has a share of 10%;

3) Indicators of financial transparency and standards: corporate transparency index, data from
the WEF Global Competitiveness Report: the strength of standards for securities market
regulation, and the World Bank's IDA resource allocation index. These indicators together
have a 15% share in the Basel AML Index;

4) Indicators of public transparency and accountability (a share of 5%);

5) Indicators of political and legal risk (a share of 5%).

Thus, the analysis of the composition of the Basel AML Index provides an opportunity to assert
a comprehensive characteristic of the process of money laundering using this complex indicator
and, accordingly, the validity of its application in the study of the cyclical component of the
prerequisites for the emergence of this process. Confirmation of the hypothesis about the
differences in the cyclicality of money laundering for different countries will allow, in the
future, forming a differentiated set of tools to combat financial fraud. Thus, the input
information is summarized in Table 1.

Country Year

2012 2013 2014 2015 2016 2017 2018
Azerbaijan 6.49 6.48 6.46 4.9 4.84 4.78 4.7
Tajikistan 8.12 8.27 8.34 8.26 8.19 8.28 8.3
Ukraine 6.62 6.47 6.55 6.56 6.57 6.52 6.06
Kazakhstan 5.12 5.94 5.94 5.93 5.88 6.42 6.36

Table 1: Dynamics of the Basel AML Index for Azerbaijan, Tajikistan, Ukraine, and
Kazakhstan during 2012-2018
(Source: Data of Basel Institute on Governance)

The Basel AML Index is essentially a disincentive indicator, meaning that the higher its value,
the more active is the process of money laundering in the country. The absolute values of this
indicator (Table 1) indicate the slightest prerequisites for money laundering in Azerbaijan and
the gradual reduction of the Basel AML Index during 2012-2018 in this country.
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At the same time, the highest value of the Basel AML Index is typical for Tajikistan since the

studied indicator did not decrease below 8.1 units during the study period. The authors consider

the sequence of implementation of the methodological approach to assessing the cyclicality and

volatility of the environment, which forms the prerequisites for money laundering. The first

stage involves the study of the cyclical component of the risk of money laundering based on

the Basel AML Index, which provides for the gradual implementation of the following steps:

1) Decomposition of the time series for assessing the risk of money laundering by filtering the
trend and cyclical components;

2) Formalization of the trend component;

3) Evaluation of the cyclical component;

4) Visualization of the initial time series, as well as the trend and cyclical components;

5) Identification of characteristics such as peak, bottom, duration of the cycle (if confirmed).

The type of the trend component was initially determined, formalizing its specification by
constructing an equation with a high coefficient of determination. Thus, for Azerbaijan, it is
advisable to formalize the trend component of the time series of the Basel AML Index using a
linear function (Fig. 1a, Table 2). In turn, the specification of the trend component of the time
series of the Basel AML Index in the context of Tajikistan takes the form of a power function
(Fig. 1b, Table 2), a polynomial function for Ukraine (Fig. 1c, Table 2), and a linear function
for Kazakhstan (Fig. 1d, Table 2).

8.40
7.00
y = 8.1812x00072
- R*=0.2935
6.00 8.30 ’
5.00 8.20
y=-0.3712x+7.0079
R*=0.8008
a) Azerbaijan b) Tajikistan
6.70
6.60 7.00
6.30 6.50
640 v=-0.0266x2+0.1582x + 6.3798 ‘
6.30 R2=10.663 6.00
620 -
‘ 5.50 v=0.165x+ 5281
6.10 R*=0.7029
6.00 5.00
2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
¢) Ukraine d) Kazakhstan

Figure 1: Visualization of the baseline time series of the Basel AML Index, trend and cyclical
components in the context of Azerbaijan (a), Tajikistan (b), Ukraine (c), Kazakhstan (d) for
the period from 2012 to 2018
(Source: proprietary calculations)
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Country Type of equation
Azerbaijan ALM{ = —0.3712-t + 7.0079
Tajikistan ALM/} = 8,1812 - %0072
Ukraine ALMY = —0,0266-t? 4+ 0.1582 - t + 6.3798
Kazakhstan ALMF = 0.165 -t + 5,281
Legend: ALM{, ALM],ALM?, ALM§ — an indicator for assessing the risk of money
laundering for the t-th year for Azerbaijan, Tajikistan, Ukraine, Kazakhstan, respectively; t —
indicator of the year.

Table 2: Formalization of the trend component for the Basel AML Index in terms of the
countries under consideration
(Source: proprietary calculations)

Having determined the trend component for each of the countries under consideration
(Azerbaijan, Tajikistan, Ukraine, Kazakhstan) in the framework of the Basel AML Index, we
will evaluate the cyclical component by subtracting the trend component calculated using the
formulas in Table 1 from the original time series. The results of this step are shown in the lines
marked as trend Table 3.

Country Indicator Year

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

time series 6.49 | 6.48 | 6.46 | 49 | 484 | 478 | 4.7

Azerbaijan trend 6.64 | 6.27 | 589 | 5,52 | 5.15 | 4.78 | 4.41
cyclical component -0.14 | 0.22 | 0.57 | -0.62 | -0.31 | 0.00 | 0.29

time series 8.12 | 827 | 8.34 | 8.26 | 8.19 | 8.28 | 8.3

trend 8.18 | 8.22 | 8.25 | 8.26 | 8.28 | 8.29 | 8.30

Tajikistan cyclical component -0.06 | 0.05 | 0.10 | 0.00 | -0.09 | 0.00 | 0.00
time series 6.62 | 6.47 | 6.55 | 6.56 | 6.57 | 6.52 | 6.06

trend 6.51 | 6.59 | 6.62 | 6.59 | 6.51 | 6.37 | 6.18
Ukraine cyclical component 0.10 | -0.12 | -0.06 | -0.03 | 0.07 | 0.15 | -0.12
time series 512 | 594 | 594 | 593 | 5.88 | 6.42 | 6.36

trend 545 | 5.61 | 5.78 | 5.94 | 6.11 | 6.27 | 6.44
Kazakhstan cyclical component -0.33 | 0.33 | 0.16 | -0.01 | -0.23 | 0.15 | -0.08

Table 3: Dynamics of the Basel AML Index, as well as its trend and cyclical components in
terms of countries under consideration
(Source: proprietary calculations)

At the second stage, the authors will specify the cyclical component of the time series using the
Fourier harmonic analysis, which allows describing the phenomenon of periodic recurrence
using mathematical expressions and analyzing it. The harmonic analysis ignores the nature of
seasonal fluctuations, and only the presence of the cyclical component in the dynamic series is
important. Thus, the cyclical component is formalized using the Fourier harmonic analysis (the
Fast Fourier Transform) for countries as follows:

o for Azerbaijan:

1 2
ttj == —0.396-005[2-11 J=+ (—1)-0.611} + —0.411-003[2% Jo—+ (1)-2.325}
4 16 1)
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o for Tajikistan:

1 2
ttj = 0.04-005[2-11 -j-Z + (—1)-1.565} + 0.044-cos[2-n 'j'§ + (—1)-2.247}

(2)
e for Ukraine:
L2 .3
ttj = 0.091-003[2-n -j-g + (1)-0.606} + 0.086'COS|:2'7I -j-g + (1)-1.654}
3)
e for Kazakhstan:
1 L2
ttj = 0.225-005[2-71 -J-Z + (—1)~2.194} + 0.27-003[2-7: -j-z + (1)-1.886}
4

The volatility and persistence of time series were calculated as part of the third stage of the
methodological approach to assessing the cyclicality and volatility of the environment, which
forms the prerequisites for money laundering. Absolute volatility is an indicator of the
amplitude of fluctuations of the Basel AML Index, and its formal degree is the ratio of the span
(the difference between the maximum and minimum possible levels of the original time series),
weighted by the mean square deviation:

maxy; — mtin Ve

Vi = S (5)

where V¢ — absolute volatility;
v, — the level of the time series;
S- standard (mean square) deviation of the time series.

Relative volatility is defined as the ratio of the absolute volatility of the country under
consideration to the maximum value of absolute volatility among the countries under
consideration. The level of persistence of the time series (Basel AML Index) was estimated
based on the Hurst exponent. In theory, there are three different classifications for different
Hurst exponents:

e at 0 <H< 0.5 -—ananti-persistent time series, i.e. a series in which there is an average return:
if the system develops for a certain period, then the system's activity is expected to decline
in the next period. The closer the H value is to zero, the more stable the system's
fluctuations are.

e H=0.5 - corresponds to a stochastic time series;

e 0.5<H < 1-persistent time series or trend-resistant series. This time series is characterized
by the effect of the long memory. If the number has started to grow, we should expect
further growth. If the number has started to decline, this trend will continue in the future.

The following Hurst metric is used to calculate persistence:

S=(a-N) (6)

i
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where H — the Hurst exponent;
N — number of observation periods;
« — a positive number, the specified constant.

Hence

_ log(®)
- log (a‘N) (7)

where the scope of the accumulated deviation:

max Zy— min Zy
R = 1lsusN 1susN (8)
Ou
Zy =210 =) (9)

where y — the arithmetic value of the time series;
o, — the average square of the accumulated deviation.

Thus, turning to the definition of persistence in the time series of the Basel AML Index, it is
first necessary to calculate the deviation of the current level of the time series from the mean
over the study period. After interim calculations, the Hurst exponent for the Basel AML Index
for the countries under consideration was determined, the results of which are presented in
Table 4.

Persistence
Country -
actual value cyclical component

Azerbaiian 0.2064 | anti-persistent time series X X
J X X 0.5895 persistent time series

Taiikistan 0.5938 | persistent time series X X
J X X 0.5644 persistent time series

. 0.6003| persistent time series X X
Ukraine . . . -

X X 0.4714 anti-persistent time series

0.6548 | persistent time series X X

Kazakhstan X X 0.5303 persistent time series

Table 4: Persistence of actual values and cyclical components of the time series of
the Basel AML Index
(Source: proprietary calculations)

Thus, in the context of the countries under consideration, stochastic time series were not found
either in actual data or in cyclical components. For those time series for which the Hurst
exponent is less than 0.5 units, we can conclude that they are anti-persistent, i.e. a gradual return
to the average level of the series and a change in the trend. For the growing time series, we
should expect a decline in the future perspective and the opposite trend for declining time series.
This applies to countries such as Azerbaijan — the downward trend during 2012-2017 will be
replaced by a growing one, while for Russia (with the current growth in the prerequisites for
money laundering) we should expect a decrease in this trend in the future. At the same time,
countries such as Tajikistan, Ukraine and Kazakhstan were trend-resistant in the context of the
Basel AML Index.
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A separate area of research is the identification of the peak, bottom and duration of the cycle in
the study of the environment, which forms the prerequisites for money laundering (table 5).
Analyzing the characteristics of the prerequisites for money laundering within the countries
with economies in transition, we note that Tajikistan has a typical cycle duration of three years,
and the duration of the cycle of money laundering is the smallest in comparison with other
countries.

Country Characteristics of the money laundering process
Peak Bottom Cycle duration
Azerbaijan 2014 2015 not revealed
Tajikistan 2014,2017 2016 3 years
Ukraine 2012,2017 2013, 2018 5 years
Kazakhstan 2013, 2017 2016 4 years

Table 5: Peak, bottom and duration of the cycle of processes related to money laundering
(Source: proprietary calculations)

4. CONCLUSION

The proposed method allows determining the cyclical fluctuations of the process of money
laundering, namely its prerequisites, at the level of different countries of the world. This will
allow predicting the peaks of laundering and neutralizing them in the future. The reliability of
this task is confirmed by the determination that the laundering processes are not stochastic, and
therefore predictable. The hypothesis that there are no individual prerequisites for the
development of money laundering process depending on the country has been confirmed since
the process of money laundering has an international character and is not limited to the territory
of one country. Fraudsters from one country usually use financial institutions of several
countries for money laundering, trying to hide the real sources of funds' origin. In addition, as
it was established at the previous stages of the study, the reasons for the development of the
money laundering process in the countries under consideration are both national prerequisites
and global transformations. Thus, the proposed methodological approach and the obtained
practical results provide the state financial monitoring agencies with the possibility to form
strategic action plans for the implementation of the most effective tools for countering money
laundering according to the stage of the cycle that forms the environment for money laundering.
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