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The research explores the possibility of using power indices by primary financial monitoring entities to identify
the ultimate beneficial owners of their clients. It outlines the algorithm for calculating the Shapley-Shubik index, the
Banzhaf index, and the Deegan-Packel index. It was determined that the Shapley-Shubik index and the Deegan-
Packel index are advisable for use when applying enhanced due diligence measures to a client and when a reporting
entity calculates its own risk profile. If clients are assigned a low or medium risk level, it is recommended to apply the
Banzhaf index, which identifies the degree of a shareholder's power regardless of the order in which the company
owner joins a winning coalition. Another advantage of using the Banzhaf index is its indifference to the number of
shareholders capable of making a management decision.
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Y cTarTi po3risHyTO MOX/MBICTb BUKOPUCTAHHS IHAEKCIB BM/IMBY NPW BU3HAYEHHI Cy6'€EKTaMu MEPBMHHOIO (hiHaH-
COBOr0 MOHITOPUHTY KiHUEBUX GeHediLiapHMX BNACHMKIB CBOTX KMiEHTIB. MpeameT A0CimKeHHS 0bpaHo Yy 3B'A3Ky
3 BUMOraMmn MiXHapPOZAHOIO Ta HaLjiOHaIbHOro 3aKOHOAABCTBA LLOA0 BUSB/EHHS CMPAaBXHIX BMACHUKIB KNIEHTIB Ta
TPYAHOLLAMU 3BITHUX YCTAHOB B cdhepi (hiHAHCOBOTrO MOHITOPUHTY BUKOHYBATY AaHi BUMOrM 6e3 HaykoBOro nifrpyH-
TA. BUKOpUCTaHHA iHAEKCIB BN/UBY [03BOMUTL 3BITHUM YCTAHOBAaM 3HU3UTU PU3MKK Y cdoepi NpoTuaii BiAMUBaHHIO
KOLUTIB Ta (hiHaHCYBaHHIO Tepopu3My Ta JOBECTU Cy6'ekTam fepxaBHoro DiHaHCOBOrO MOHITOPUHTY (haKT BUSB/IEH-
HS KIHLEBOro 6eHediLiapHOro BNacH1Ka KnieHTa, CnMpatyncb Ha pesysibTaTii KOMMJIEKCHOIO Ta HAJTEXXHOTO aHaslisy.
MpakTMYHUM 3HAYEHHSIM CTaTTi € CTBOPEHHSA PEKOMeHAALLIi CTOCOBHO 3aCTOCYBaHHS HaLiOHA/IbHUMUK Cy6'ekTamu
rocrnofaproBaHHs iHAEKCIB BNMBY ANs1 BUSIBIEHHS cepef, CBOIX KMIEHTIB (hakTUYHMX GeHedilliapHUX BNACHUKIB.
Y cTaTTi po3KpMTO anropuTm pospaxyHky iHaekcy LUenni-LUy6ika, ingekcy baH3ada Ta iHaekcy [iraHa-MNekkena.
BcraHosneHo, wo iHgekc Wenni-Ly6ika Ta iHgekc firaHa-MNekkena AouinbHO BUKOPUCTOBYBATU MPY 3aCTOCYBaHHI
[0 KJTIEHTA MOCWUMIEHNX 3aXO0L4iB HaIEXHOT NMepPeBIpPKN Ta NpY Po3paxyHKy 3BiTHOK YCTAHOBOK B/IACHOTO PU3MK-MPO-
dhinto. laHnit BUCHOBOK I'PYHTYETBLCS Ha UaKTi, L0 JIMLIE MPY MOCUMEHNX 3aX0fax Ha/IeXHOI NEePEBIPKU B 3BITHOI
YCTaHOBU 3'ABNSIETLCA MOX/IMBICTb 3anUTy A0AATKOBUX JOKYMEHTIB Y K/i€HTa, SKi AaloTb 3MOry oTpumatu iHdop-
Mauito Npo pe3ynbTaTy ro10CYBaHHA akujioHepiB. KpiM Toro, cy6'ekT nepBMHHOMO (PiHAHCOBOTO MOHITOPUHTY Mae
MOX/IMBICTb 06POBNATM CTATUCTUKY FO/I0CYBaHHS BIaCHUX akUiOHepiB Yepes aHani3 NpoToKoNiB 3arasibHWX 360piB
akKLjioHepiB Ta NPOTOKOAIB HArNAA0BOT paau. B pasi BCTAHOBEHHS KNiEHTaM HU3bKOTo abo cepeiHbOro PiBHSA PU3NKY,
AKUIA LO3BOSIAE 3BITHI YCTAHOBI 34iACHIOBATY aHani3 NnLle CTPYKTYPW B/IACHOCTI KNiEHTA, PEKOMEH0BAHO 3aCTOCO-
ByBaTu iHAeKc baH3ada, Lo ifeHTUIKYE CTYNiHb BNaAun akUioHepa He3asiexHo Bif YeproBoCTi NOTpanssaHHA Bac-
HMKa KOMNaHii 4o BUrpalLHOi Koaniuii. IHLWOK nepeBaror 3acTocyBaHHS iHAEKCY baH3adha € oro iHANdEPEHTHICTb
[0 KiIbKOCTI aKLiOHepiB, Ski MatoTb 34aTHICTb YXBa/IUTU YNPaB/iHCLKE PilLIEHHS.

KniouoBi cnoBa: (hiHaHCOBWIA MOHITOPWHI, IHAEKCU BMNBY, Cy6'EKT NEPBMHHOIO (DIHAHCOBOTO MOHITOPUHIY,
KiHLEBWI 6eHediLiapHWil BNaCHWK, HaLiOHa/bHI Cy6’eKTU rocnofaptoBaHHs.
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Statement of the problem. The identification
of the ultimate beneficial owner (UBO) is part
of the customer due diligence (CDD) measures
that must be conducted in accordance with
the recommendations of the Financial Action
Task Force on Money Laundering (FATF) and
Ukrainian legislation. In particular, primary
financial monitoring entities are obligated to
determine the nature and share of beneficial
ownership of their clients through an analysis
of the ownership structure of legal entities.
The extent of the reporting institution’s actions
to collect the necessary information and the
depth of analysis of the obtained data should be
proportionate to the identified risks, taking into
account, among other things, the complexity
of the ownership structure. The result of such
analysis should be a well-founded conclusion
by the institution regarding the presence or
absence of a factual owner of the client. To
increase objectivity, power indices based on a
game-theoretical approach may be used in the
process of identifying company beneficiaries.

Analysis of recent research and
publications. N. Stepanenko and V. Hurenko
[1] investigated the peculiarities of identifying
ultimate beneficial owners in Ukrainian non-
profit organizations. In their work, T. Yamnenko
and V. Savenkova [2] analyze the definition of
a beneficial owner according to the terminology
of the Financial Action Task Force on Money
Laundering. I. Miti¢ [3] researched the legality of
personal data transparency of ultimate beneficial
owners, relying on standards established by
European Union legislation. S. Jafarnejad,
F. Robinet and R. Frank [4] proposed identifying
politically exposed persons by using information
on the participation of minor shareholders
in companies and the number of registered
companies at a single address. H. Von Haenisch
and T. Egner [5] provided proposals for creating
a unified approach to client due diligence
processes across Europe.

Highlighting previously unresolved parts of
the overall problem. Thus, the issues of finding
and using methods that would allow primary
financial monitoring entities to identify ultimate
beneficial owners, based on a scientifically
sound approach, remain insufficiently explored.

Formation of the objectives of the article
(task statement). The aim of the article is to
define power indices that can be applied by
Ukrainian financial monitoring entities when
identifying ultimate beneficial owners.

Summary of the main research material.
Power indices are mathematical tools used

to assess the actual impact of coalition game
participants on the outcome of a particular
decision. Their application is logical in cases
where the reporting institution in the field of anti-
money laundering and counter-terrorist financing
(AML/CFT) identifies a high concentration of
power in the corporate ownership structure,
which indirectly indicates a high probability of
the client having ultimate beneficial owners. The
use of power indices enables a more accurate
assessment of each shareholder’'s impact
on decision-making, thereby identifying the
shareholders who exercise actual control over
the company.

One of the most widely used power indices,
employed by scholars for the analysis of both
political and economic spheres, is the Shapley—
Shubik index, developed by Lloyd Shapley and
Martin Shubik in 1954. The main idea of the index
is to determine the probability that a given player —
in our case, a shareholder — will be considered a
'‘pivotal' member of a coalition. A 'pivotal’ player
is one whose vote or shareholding turns a losing
coalition into a winning one. The inclusion of
such a shareholder in the coalition is the final
step needed to reach the required quota for
decision-making. Unlike simple vote-counting,
the Shapley—Shubik index takes into account
all possible sequences of coalition formation.
This is important because the order in which
players join a coalition can power their ability to
be the 'pivotal' player [6, p. 3530]. The index is
calculated by listing all possible permutations of
players. For each permutation, the player who is
pivotal is identified. The number of times each
player turns out to be pivotal is then divided by
the total number of permutations.

To analyze the ownership structure of a
company, the index for shareholder i in game
v can be represented by the following formula
[6, p. 3526] (1):

n-s)i(S-1

o= 3 L () v\ )] @

where n —the number of players in the set N;

S — coalition consisting of N players;

s — players in coalition S.

The Shapley—Shubik index is appropriate
to use in cases where the order in which
shareholders join a coalition matters and when
it is necessary to assess the shareholder’s
contribution at the moment of the 'decisive vote.'
Such a situation may arise in corporate cultures
where coalition-building is a common practice
in decision-making processes. Depending on
the specific issue being voted on, the group
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of shareholders willing to support it often
changes. Therefore, a shareholder's power is
best demonstrated by their ability to be the final
member of a coalition that ultimately enables a
decision to be made. Among the disadvantages
of the index is its computational complexity when
there is a large number of shareholders, since
calculating it requires evaluating N! permutations.
Additionally, the index may yield counterintuitive
results if a particular shareholder turns out
to be pivotal in many, but highly improbable,
combinations.

Unlike the Shapley—Shubik index, which
focuses on all possible sequences of coalition
formation, the Banzhaf index centers around
the concept of the ‘critical vote." The index
was developed by American mathematician
and attorney John F. Banzhaf Ill in 1965. In
calculating this index, only winning coalitions
are considered, and within those, the ‘critical’
players are identified. A player is deemed
‘critical' in a winning coalition if their departure
from the coalition would turn it into a losing
one. In other words, a ‘critical' player is one
whose presence is absolutely necessary for a
particular coalition to succeed. For each player,
the total number of times they are critical is then
counted and normalized [7, p. 373]. The key
difference between the Shapley—Shubik index
and the Banzhaf index lies in their approach to
determining a player's '‘power." The Shapley—
Shubik index bases a player’s power on the idea
of marginal contribution in an ordered sequence,
while the Banzhaf index is grounded in the
concept of a player’s criticality within a winning
coalition, regardless of the order in which the
coalition is formed.

Mathematically, the Banzhaf index for
shareholder i can be represented as follows [8,
p. 2137] (2):

L= I 2
B lebj 2)

where B, — normalized Banzhaf index for
shareholder i,
b, — total number of coalitions in which

shareholder i has the status of a key player;

n
ij —sum of the deciding votes of all players.

j=1
The use of the Banzhaf index for the purpose
of identifying the ultimate beneficial owner
is appropriate in cases where the primary
consideration is a shareholder's ability to power
the outcome of a vote, regardless of the order in
which they joined the coalition. Its calculation is

less labor-intensive, as it involves analyzing only
winning coalitions. One of the drawbacks of the
index is that it may underestimate the power of
very large shareholders if they always appear in
winning coalitions.

Another tool for measuring the distribution
of power in cooperative games, particularly in
weighted voting systems, is the Deegan—Packel
index, developed by John Deegan and Edward
Packelin 1978. Unlike the Shapley—Shubik index,
which considers all possible orders of coalition
formation, and the Banzhaf index, which focuses
on ‘critical' votes in all winning coalitions, the
Deegan—Packel index concentrates exclusively
on minimal winning coalitions — those from which
no player can be removed without the coalition
losing its winning status. In such coalitions,
every member is ‘critical." The idea behind the
Deegan—Packel index is based on a player's
ability to be a member of a minimal winning
coalition, where power is distributed equally
among all coalition members [9]. This reflects
the concept of 'solidarity’ within minimal winning
coalitions.

Normalized Deegan—Packel index for
shareholder i can be determined, using the
following formula [9, p. 114] (3):

1 1

" Mwe
where s,, —weighted average expert score;

®3)

SeMWC, |S|

MWC - the set of all minimal winning
coalitions;
MWC, — the set of all minimal winning

coalitions with shareholder i;

S — separate minimum winning coalition;

|s| — number of players in the coalition s .

This index is useful in cases where the
key assumption is that only the smallest
winning coalitions are relevant for assessing a
shareholder’s power. Accordingly, the Deegan—
Packel index is effective when it is important
to understand which shareholders are truly
indispensable for forming minimal winning
groups. However, it does not account for the
power of shareholders in larger, yet still winning,
coalitions.

Conclusions. The choice of the most suitable
index for determining a shareholder’'s actual
power on a company’s operations depends on
which definition of ‘power' is most relevant for
each legal entity being analyzed by the reporting
institution in the field of financial monitoring.
International recommendations and national
legislation emphasize that national economic
entities in the field of financial monitoring entities
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should analyze the ownership structures of their
clients and cross-check shareholder data against
public registers of ultimate beneficial owners.
However, this information alone is insufficient to
draw conclusions about a legal entity’s corporate
governance and the role of specific shareholders
in decision-making. A more in-depth analysis is
required, based, for example, on resolutions
recorded in shareholders’ meeting minutes
or the minutes of a company’s supervisory
board. Since obtaining such documents is
possible only through enhanced due diligence
measures, reporting entities in the AML/CFT
sphere cannot incorporate their collection
into the standard procedure for assessing a
client's UBO.

Accordingly, the Shapley—Shubik index and
the Deegan—Packel index, which are based on

the variability of shareholder voting patterns,
are appropriate for identifying ultimate beneficial
owners only in relation to a specific group of
clients for whom the primary financial monitoring
entity has determined a high level of risk and,
therefore, has the capacity to apply enhanced
due diligence measures. In addition, a reporting
institution in the AML/CFT sphere may use these
indices in calculating its own internal risk profile.

For standard customer due diligence cases,
where the national economic entity is only able
to analyze the client's ownership structure, it
is more appropriate to use the Banzhaf index,
which emphasizes a shareholder’s ability to
exercise power regardless of the order in which
they join a winning coalition or the number of
participants in such a coalition.
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