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The article defines the essence of capital adequacy of insurance company. Theoretical
aspects of estimation capital adequacy of insurer in accordance with the requirements of the
Directive Solvency II are discussed. The methodological approach to management of capital
adequacy of insurance company through reinsurance is developed in the article. The
usefulness of using the developed approach for managing capital adequacy ratio is proved on
the basis of conducted experiments.
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Introduction. Insurance is an important sector of the economy, which provides
insurance protection for individuals and business entities and generates considerable
amount of investment resources for economic development. A sufficient amount of
capital to cover unexpected losses provides the ability of insurance sector to carry out
their own functions, including fulfilling obligations to customers.

The urgency of the problem of capital management of insurance companies rises
with the approval of the Concept of introduction of prudential supervision of nonbank
financial institutions [8]. The main task of this concept is the development of
prudential standards of capital adequacy in accordance with the provisions of the
Directive 2009/138/EC of the European Parliament and of the Council on the taking-up
and pursuit of the business of Insurance and Reinsurance (Solvency II) [3].

On the one hand, implementation of the new capital requirements in the national
legislation will enhance the financial stability of insurers, but, on the other hand, will
create additional regulatory burden for the insurance market. To reduce this negative
impact it is necessary to develop adequate methodological support of capital adequacy
management, which confirms the urgency of the chosen research topic.
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Analysis of recent researches and publications. Theoretical aspects of
management of capital adequacy of financial institutions are discussed in scientific
works of A. Boyko [1], O. Kozoriz [6], N. Suprun [10], N. Tkachenko [12] and
others. Methodological support of management of capital adequacy of insurance
companies through reinsurance is still insufficiently developed.

Main purpose of the article. The aim of this article is to develop a
methodological approach to management of capital adequacy of insurance company by
optimizing the reinsurer's part in the insurance premiums for a separate line of
business.

Results and discussions. The Solvency II Directive is an EU standard that
codifies and harmonizes the EU insurance regulation. Primarily this concerns the
amount of capital that EU insurance companies must hold to reduce the risk of
insolvency. Solvency II is expected to replace the current solvency regime Solvency I
from 2016 onwards.

According to the Solvency II Directive, capital adequacy is a level of eligible
own funds that enables insurance company to absorb significant losses with a
specified confidence level over the defined period of time. The capital adequacy ratio
of the insurance company is calculated as follows:

CAR = 2 : (D)
SCR
where CAR - capital adequacy ratio;
OF — own founds of insurance company;
SCR - solvency capital requirement.

Own founds in broad sense is regarded as the difference between assets and
liabilities. Liabilities include technical provisions and other liabilities. Certain items
such as other liabilities in the balance sheet may be treated as capital resources for
solvency purposes. For example, perpetual subordinated debt, although usually
classified as a liability under the relevant accounting standards, could be classified as a
capital resource for solvency purposes. This is because of its availability to act as a
buffer to reduce the loss to policyholders and senior creditors through subordination in
the event of insolvency. Solvency capital requirement is a target amount of own founds
needed to meet obligations to policy holders and beneficiaries with a probability of at
least 99,5 % over the following 12 months [3]. This indicator is calculated on the basis
of risk and serves as an early warning indicator of insolvency of the insurer.

Given the characteristics of the calculation of the CAR, insurance companies can
increase capital adequacy in two ways: 1) by attracting additional own funds; 2) by
reducing the risks that are taken into account in the calculation of solvency capital
requirement.

Specialists of audit and consulting company «Ernst & Young» note that the
introduction of Solvency II will promote the use of reinsurance as a tool to reduce
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risk and capital requirements [11]. Reinsurance is a system of redistribution of risk
between insurance companies in which the assignor assumes the risk and then
allocates it among reinsurers in order to create a balanced insurance portfolio [4].
Reinsurance enables insurance companies to meet obligations to policy holders and
beneficiaries through the transfer of the accepted insurance risks to other insurers.

Solvency II goes beyond the pure calculation of the capital required and
encourages reinsurance managers to develop and use coherent approaches to analyze
reinsurance and implement capital efficient buying strategies that go beyond buying
reinsurance according to a pre-defined budget. Reinsurers may find they need to
become more flexible. The reinsurance market will change and insurance companies
will realize that they need more reinsurance in some areas and less in others. If not
for regulatory purposes, reinsurance buyers have a strong economic incentive to
improve their modeling techniques that will ensure all reinsurance purchases make
optimum use of their capital [9].

According to the Solvency II [3], solvency capital requirement is the sum of basic
solvency capital requirement and capital requirement for operational risk (Formula 2).

SCR=BSCR +SCR,,, = \/Corlji -SCR; -SCR; +SCR,, ()

where BSCR - basic solvency capital requirement;
SCR, — capital requirement for operational risk;

Corr,, — correlation coefficients between the risks according to the correlation matrix;

SCR. — capital requirements for the individual SCR risks according to the rows of the
correlation matrix;

SCRJ. — capital requirements for the individual SCR risks according to the columns of the
correlation matrix.

The basic solvency capital requirement shall consist of at least the four risk
modules: non-life underwriting risk (SCR  ); health underwriting risk (SCR,);

market risk (SCR ,, ); counterparty default risk (SCR ;). Reinsurance operations are
included in the calculation of three indicators: SCR_,SCR, and SCR,;. In this

case, the relationship between the amount of premiums passed to reinsurers and
underwriting risk is the reverse, and the relationship between the amount of
premiums passed to reinsurers and risk of counterparty default is the a straight. The
effectiveness of the management of insurance risk through reinsurance depends on
the financial strength rating of the reinsurer counterparty and the structure of
premiums passed to reinsurers.

When talking about optimizing the SCR through reinsurance two different aspects
have to be considered. Reinsurance reduces insurance risk and revenue of insurer.
Therefore, it is necessary that the insurer could assess the feasibility of reinsurance
operations, optimize the level of own risk and profitability of insurance operations.
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Theoretical aspects of management of reinsurance operations are investigated in
scientific works of A. Boyko [1], Y. Dyachkova [2], E Emelianova [4], V. Narkaev [7]
and others. But the use of reinsurance operations to fulfill the capital adequacy ratio
calculated according to the requirements Solvency II in these researches is not
considered.

In this article, the author proposes a methodological approach to optimize the
reinsurer's part in the insurance premiums for a separate line of business. Using this
approach allows the insurance company to achieve target level of the profitability of
the insurance portfolio and solvency capital requirement.

The optimization approach is based on the use the method of economic-
mathematical programming, which includes objective function and restrictions in the
form of equations and inequalities.

The order of constructing the objective function and restrictions of mathematical
model is shown in Figure 1.

Economic-mathematical
model
Ry — max
SCR <OF
X; €[0;1) i=1,...,n
A
[ |
Profitability of the insurance portfolio Solvency Capital Requirement
n n P <
Rip =205 -Rj —Cyp =2 R; —Cyp
i=l i=1 P SCR =BSCR +SCR,,,
Profitability of the separate line of business Basic Solvency Capital ot oo
R__(Pi—Ci)'(l—xi)—Pi'ACi—Ci'LCi"'RCi"'Ti Requirement P d P
i~ ]
P n
: BSCR =, /Corr; -SCR; - SCR; SCRp = min(0,3 -BSCR;0,03- 3 Pi]
‘ ‘ i=1
Reinsurance commission for a separate line of
L business : :
Capital requlr;rsrll(ent for market Assets of the insurer
Rci:Pi'ACi'Xi+C'LCi'Xi | < n n
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risk l—t
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Xi— reinsurer part in the insurance premiums for a SCR et = reinsurance arrangement
separate line of business; min| >, LGD;;5- N
AC; —acquisition costs for a separate line of business; i RM,e; = SCR s —SCR;y
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Ceq — costs of doing business; - - -
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Fig. 1. Methodological approach to management of capital adequacy of
insurance company through reinsurance (developed by the author)
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In the model presented in Figure 1, types of insurance according to the Law of
Ukraine «On insurance» were merged into line of business by the level of insurance risk
according to the requirements of Solvency II Directive (see Table 1).

Table 1. Composition of classes of insurance according
to the level of insurance risk

Line of business according to the Solvency | Types of insurance according to the Law of Ukraine

1T [3] "On insurance" [13]
Line of business 1 — income protection Accident insurance, health insurance
Line of business 2 — medical expenses Medical insurance, medical expense insurance
Line of business 3 — motor vehicle liability | Insurance of motor vehicle liability
Line of business 4 — motor, other classes Motor insurance, railroad insurance

Insurance of aviation transport, insurance of marine
transport, cargo insurance, insurance of liability of
aircraft ownership, insurance of liability of marine
transport owners, civil aviation insurance, insurance
of liability of maritime carrier.

Line of business 5 — marine, aviation and
transport

Line of business 6 — fire and other damage | Property insurance against fire risks and natural disasters

Data about the structure of the insurance portfolio Ukrainian insurer were used for
approbation the developed methodical approach. The results of the calculation of the
profitability of the insurance portfolio, solvency capital requirement and own funds of
the insurance company are presented in Table 2.

Table 2. Parameters of the insurance portfolio

Line of business Level of reinsurance, % Rip , o SCR, thousand UAH
Line of business 1 4,47 -7,20 -
Line of business 2 0,34 21,74 -
Line of business 3 3,36 3,62 —
Line of business 4 6,77 -7,61 -
Line of business 5 46,07 20,22 -
Line of business 6 60,09 14,57 -
Total for insurance portfolio 19,79 5,28 162 542,31

The actual size of the solvency capital requirement (Table 2) was used by the
author as a limitation of the numerical simulation.

The task of optimization the reinsurer's part in the insurance premiums for a
separate line of business was solved using the Microsoft Excel function «search for a
solution». The results are presented in the Table 3.
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Table 3. The parameters of the insurance portfolio obtained using the
mathematical economic model

Line of business Xi» % | Ry ,% | Insurance premiums net of reinsurance, thousand UAH

Line of business 1 99,00 | -0,08 238,08

Line of business 2 0,00 | 21,81 57 658,76

Line of business 3 0,00 3,75 105 517,40

Line of business 4 99,00 | -0,08 1310,79

Line of business 5 0,00 37,50 11 001,85

Line of business 6 0,00 36,52 112 875,70

Total for insurance portfolio 34,69 | 13,97 288 602,59

The Table 3 shows the results of experiment on the formation of the structure of
the insurance portfolio. By adopting the methodological approach the insurance
company receives the economic benefits in the form of an increase of profitability at
8.69 percentage points.

Conclusion. Results of the study demonstrate that reinsurance is an effective
tool for managing capital adequacy of the insurance company. In this connection, the
author developed methodical approach to the determination of optimal conditions of
proportional reinsurance, which allows calculating the reinsurer's participation in the
insurance premiums for a separate line of business based on the required level of
capital and the return on insurance operations.
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PO3POBKA METOAUYHOI'O MIAXOAY JO YIIPABJIIHHA JOCTATHICTIO KAIIITAJY
CTPAXOBOI KOMITAHII 3A PAXYHOK IIEPECTPAXYBAHHSI
Onemko Harania CepriiBHa
acnipanm Kagedpu ¢hinancie ma Kkpeoumy,
Xapkiecokuii hayionanvhuil yHisepcumem 0yoienuymea ma apximekmypu, YKpaina

Y emammi poskpuma cymuicmo nonammsa oocmamuicme Kanimany cmpaxoeoi komnanii. Busnaueno
meopemudHi ACNeKmu OYIHKU OOCMAMHOCMI Kanimany Ccmpaxoeoi KOMNAHII 6ION0GIOHO 00 6UMO2
Jupexmusu Solvency II. Pospobneno memoouunuu nioxio 00 YHpasuiHHsA OOCMAMHICMIO Kanimauy 3a
PAaxyHox nepecmpaxyeamnHsa. Ha ocnoei npoeedenux excnepumenmis OOIPYHMOBAHO OOYiNbHICMb
BUKOPUCMAHHSL PO3POOTIEHO20 MEMOOUUHO20 NIOX0OY 00 YRPAGIIHHI NOKAZHUKOM O0CMAMHOCMI Kanimary.

Knwwuoei cnoea: oocmammuicms Kanimany, HeoOXIOHUU Kaniman NAAMOCHPOMONCHOCTI, 6lACHI
GhoHOuU, nepecmpaxysaHHsi.

PABPABOTKA METOAUYECKOI'O NIOAXOJA K YITPABJIEHUIO JOCTATOYHOCTBIO
KATIUTAJIA CTPAXOBOM KOMITAHUM 3A CUET ITIEPECTPAXOBAHMSI
Onemko Hatraabs CepreeBna
acnupanm Kagheopul punancoe u Kkpeouma,

XapovKoecKuii HAWUOHATLHBLIL YHUGEPCUM e CINPOUM EIbCIEA U apXumeKkmypol, YKpauna

B cmamve packpvima cywnocme nouwamus 00CmamoyHoOCmb KAnUMaia cmpaxogou KOMNAHUU.
Onpedenenvl meopemuyeckue acnekmuvl OYeHKU OOCMAMOYHOCMU KANUMALA CMpPAxo8ou KOMNAHUU &
coomseemcmauu ¢ mpedosanusmu Jupexmuswvt Solvency II. Pazpaboman memoouueckuti noxoo K
VApasieHulo 00CMAamoyHOCMblOo Kanumana Cmpaxogou KOMRAHuu 3a cuem nepecmpaxogeanus. Ha
OCHOBe  NPOBEOEHHbIX — IKCNEPUMEHMO8  000CHO8AHA  YenecoOOpa3ZHOCMb  UCHONb308AHUS
Paspabomanno20 MemoouyecKkoeo nooxo0a 05 YnpasieHus nokazamenem 00Cmamo4HoCmuy Kanumaid.

Knrwouesvie cnoea: oocmamounocms kanumand, HeoOXooumbllli KAnUmai naamelcecnocooHoCmu,
cobcmeenmnbie hoHObl, nepecmpaxosanue.



