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Improvement of the methodology for assessing the capital
adequacy to cover the reinsurance default risk

Abstract. Introduction. The development of the insurance market in Ukraine is closely associated with the instruments used by
domestic insurers to manage low capitalisation, including coinsurance and reinsurance services. Reinsurance helps insurance
companies to take very large and expensive risks. Thus, the questions of generalisation of both national and international experience
in default risk assessment of reinsurers in an insurance company and provision of recommendations to ensure reliability of activity
of insurance companies are relevant. The purpose of the paper is to provide recommendations to improve capital adequacy
assessment concerning the coverage of the reinsurance default risk. Methodology. The methodological basis of this study is
the theory of insurance and insurance concepts. Scale measurement of capital adequacy of insurance companies relevant to
the coverage of the reinsurance default risk was conducted by using methods of mathematical statistics. Results. Based on the
example of 50 Ukrainian insurance companies, we have conducted scale measurement of capital adequacy to cover the default
risk of reinsurers for the years of 2015-2016. The originality of the research lies in the improvement of capital adequacy assessment
concerning the coverage of the reinsurance default risk, which, unlike the existing methodology, considers the designed scale and
criteria of the capital adequacy indicator of the insurance company to cover the reinsurance default risk at «inadequate», «adequate»,
«medium», «good» and «excellent» levels. Conclusions. The practical value of the paper lies in the proposed approaches to improve
capital adequacy assessment concerning the coverage of the reinsurance default risk, which will enhance the level of reinsurance
and facilitate the fulfillment of obligations by insurance companies.
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YpockoHaneHHs MeToAuKM OLiHKM [OCTAaTHOCTI KaniTany Ha NOKPUTTA pu3nky aedonTy nepecTpaxoBmkKa

AHoTauis. Y cTaTTi ygoCKoHaneHo MeTOAUKY OLiHKW OOCTaTHOCTI Kanitany Ha NMoKpUTTS MOXINBUX 3OUTKIB Y pasi HacTaHHSA
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MONEY, FINANCE AND CREDIT

KaHOnaaT 3KOHOMUYECKUX HayK, MPOPEKTOP MO Aenam CTyAeHTOB,
SpocnaBckasa rocyaapCcTBeHHas BbiCLLAA TEXHUKO-SKOHOMUYecKas wkona M. bpoHucnasa Mapkesunya, AApocnas, lNMonbLua

BHykoBa H. H.

JOKTOP 3KOHOMUYECKMX HayK, Npodeccop, 3aBeaytoLlas kadenpoi ynpaeneHust (huHaHCoBbIMU yCyramu,
XapbKOBCKUI HALMOHasbHbI 3KOHOMUYeCKNI yHuBepcuTeT umeHn CemeHa KyasHeua, XapbkoB, YkpanHa

Aukacosa C. A.

KaHOmaaT 9KOHOMUYECKMX HayK, AOLUEHT, kadeapa ynpasneHusi hHaHCOBbLIMY yCyramu,
XapbKOBCKUI HaLMOHaNbHbI 93KOHOMUYECKNIA YHuBepcuTeT umeHn CemeHa KyaHeua, XapbkoB, YkpanHa

Cwmonsik B. A.

KaHOuOAaT 9KOHOMUYECKMX HayK, AOLEHT, kadenpa ynpaeneHust hMHaHCOBLIMU YClyramu,

XapbKOBCKWIA HALMOHaNbHBIV 3KOHOMUYeCKUiA yHuBepcuTeT uMeHn CemeHa KyaHeua, XapbkoB, YkpanHa.
YcoBepLueHCTBOBaHNe METOAMKM OLLEHKN AOCTAaTOYHOCTM KanuTasna Ha NoKpbiThe pucka gedosnTa nepecTpaxoBLimuKa
AHHoTauus. B cTaTbe ycoBepLUEHCTBOBaHO METOAMKY OLEHKN OCTAaTOYHOCTM KanuTasa Ansi MOKPbITUS BO3MOXXHbIX YObITKOB B
cnyyae HacTynneHus pucka fedosnTa nepecTpaxoBLUnKa, KOTopasi, B OT/IMYME OT CYLLECTBYIOLLMX, YHNTbIBAET paspaboTaHHbie
LWKanbl U KpUTEPUW ONsi NokasaTenst [OCTAaTOYHOCTM Kanutana CTPaxoBOW KOMMaHuW OJ1st MOKPbLITUS 3TOFO pUCKa COracHo
«HEY[OBNIETBOPUTENILHOrO», «YOOBNETBOPUTENIBHOTO», «CPEAHEro», «XOPOLUEro» U «OTIMYHOrO» YpPOBHeN. [pakTundeckas
LieHHOCTb paboTbl 3aK/io4YaeTcsl B MPEANIOKEHHOM MOAXOAe K YCOBEPLUEHCTBOBAHMIO METOAMKM OLEHKM OOCTaTO4HOCTU
Kanutana ans NoKpbITMs pucka AedonTta nepecTpaxoBLyyKa, YTO MO3BOMNT MOBLICUTL YPOBEHb YNpPaBneHns onepaunsMi no
nepecTpaxoBaHuto 1 6yaeT CNOCOGCTBOBATL BbIMOMHEHIO CTPAXOBbIMU KOMMNAHUAMU 06513aTesbCTB.

KntoueBble cnoBa: prck fecosiTa nepecTpaxoBLUyKa; METOAMKA; LLKabHOe U3MepPEHME; [OCTAaTOYHOCTb Kanutana; cTpaxosas

KOMMNaHu4.

1. Introduction

The development of the insurance market in Ukraine is
closely associated with the instruments used by domestic in-
surers to manage low capitalisation, including coinsurance
and reinsurance services. Thus, the use of reinsurance ser-
vices by insurance companies is a way to protect the insurer
from insolvencies and liquidation, which proves the urgency
of the study. The basis of risk management by the reinsurer
includes default risk assessment.

The value of reinsurance manifests itself in protection
mechanisms of both a particular insurance company and the
insurance market, since reinsurance protects the direct insu-
rer against financial losses, which could be incurred due to
the need of insurance payments and claims on insurance con-
tracts without reinsurance coverage.

Reinsurance helps insurance companies to take very large
and expensive risks. Thus, the questions of generalisation of
both national and international experience in default risk as-
sessment of reinsurers with regard to insurance companies
and provision of recommendations to ensure reliability of ac-
tivity of insurance companies are relevant.

2. Brief Literature Review

A wide range of issues related to the provision of rein-
surance in insurance companies are reflected in the works of
Ukrainian scientists such as A. Boiko (2011) [1], Yu. Dyach-
kova (2010) [2], V. M. Oliinyk and Ye. K. Bondarenko (2014) [3],
0. Kuzmenko (2013) [4], L. Pozdnyakova and Yu. Kovalenko,
(2006) [5], N. Opeshko (2015) [6] and others.

The problems of the assessment methodology and me-
chanism to ensure financial stability of insurance compa-
nies in Ukraine by using reinsurance are offered in the works
by A. Boiko (2011) [1], Yu. Diachkova (2010) [2] and N. Ope-
shko (2015) [6]. Scientists considered the effect of reinsu-
rance on the activity of insurance companies. J. D. Cummins
and P. Barrieu (2013) [4], who are recognized experts on in-
surance and re-insurance, argued that «increase in the fre-
quency and severity of catastrophic losses, capital manage-
ment needs in the life insurance industry, market inefficien-
cies created by (re)insurance underwriting cycles and regu-
lation, advances in computing and communications techno-
logies, and other factors ... have led to the development of
hybrid insurance/financial instruments that blend elements
of financial contracts with traditional reinsurance as well as
new financial instruments patterned on asset-backed securi-
ties, futures, and options that provide direct access to capi-
tal markets». They studied the hybrid and pure financial mar-
kets instruments, not only emphasizing CAT bonds but also
covering futures, options, industry loss warranties, and side-
cars. Another issue addressed by N. Opeshko (2015) [6] was
to define the essence of capital adequacy of insurance com-
pany and the impact of using reinsurance on it.

An essential pillar in the structure of insurance regulation
is capital requirements for insurance and reinsurance activi-
ties with respect to potential risks - insurance, systemic, cre-
dit, market and operational.

These risks were considered in the papers [7-11]. In par-
ticular, Gatzert and Kolb (2014) examined the effects of opera-
tional risk on fair premiums and solvency capital requirements
under Solvency Il [9].

Researchers [12-14] examined the problem of risk and un-
certainty that both insurer and reinsurer are facing. Reinsu-
rance helps insurance companies to take very large and ex-
pensive risks. At the same time, using reinsurance raises the
question of reinsurer default risk. This risk is very important for
insurance companies in Ukraine to cover. Default risk of rein-
surer was reflected in the works [15-16].

Canadian researchers J. Cai, C. Lemieux and F. Liu (2014)
[16] assumed that the initial capital or reserve of a reinsurer
is regulated by the value-at-risk of its promised indemnity.
However, insurance regulation in Ukraine needs to use dif-
ferent methods to identify and cover reinsurer default risk.
European risk-based regulatory framework Solvency Il still
is not implemented in Ukraine and furthermore, indicator of
SCR is difficult to calculate. Thus, this raises the question
of improvement methodology of capital adequacy assess-
ment for reinsurer default risk coverage of insurance compa-
nies in Ukraine.

The application of the Solvency Il regime in European
Union (EU), in particular in Poland, begins at 1%t of January
2016. At Mid-April 2016, the first prudential reporting within
undertakings under Solvency Il with reference to the first
day of application (for undertakings with financial year end
on 31 December) took place [17].

In Ukraine, unlike the countries of EU, Solvency Il require-
ments have not yet been introduced, which holds back the
search for mechanisms for increasing capital, introducing new
mechanisms for managing risks and insurers’ finances.

3. The purpose of the paper is to provide recommenda-
tions to improve capital adequacy assessment concerning the
coverage of the default risk of reinsurers.

The methodological basis of this study is the theory of in-
surance and insurance concepts. Scale measurement of capi-
tal adequacy of insurance companies relevant to the coverage
of the default risk of reinsurers was conducted by using me-
thods of mathematical statistics.

4. Results

The effective performance of insurance companies in
Ukraine is related to the implementation of reinsurance be-
cause the majority of insurance companies are lacking funds
to cover risks. The main problems relevant to reinsurance
in Ukraine include the inability of the reinsurer or several in-
surers to meet their obligations due to deterioration in their
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creditworthiness; attracting reinsurers with a specific rating
and their large concentration in different programs. It should
be noted that the use of reinsurance services by an insurance
company is characterised by the following risks: the risk of
a recession of (rating) the level of the reinsurer (the risk that
the future possibility of the reinsurer’s default will adverse-
ly affect the present value of the contract with him); the rein-
surance risk (the risk of choosing an inappropriate strategy
or inadequate implementation of the chosen strategy, which
may result in a change in the value of reinsurance); the direct
reinsurance default risk (the risk that the insurer does not re-
ceive the money because the other party, the reinsurer, has
defaulted on its obligations).

The capital of insurance companies should be sufficient
to cover the following risks: the market risk, the reserve risk,
the operational risk and the risk of default of the counterpar-
ty [18]. In the domestic practice, the classification of insurers’
risk to reflect the shortfall of insurance recoveries by an insu-
rer from reinsurers determines the credit risk and the reinsu-
rance risk, whereas the concept of reinsurance default is ap-
plied in foreign practice.

The reinsurance default risk reflects possible losses due
to the unexpected default or deterioration in the credit po-
sition of the reinsurer over the next 12 months. The direct
reinsurance default risk is a risk that the insurer does not
receive the money because the other party, the reinsurer,
has defaulted on its obligations [19]. According to the as-
sessment methodology of capital adequacy to cover pos-
sible losses in case of the reinsurance default risk, it is pro-
posed how to evaluate capital adequacy to cover reinsurer
default risk (SCRyef) in the structure of solvency capital re-
quirement (SCR) [21] under the EU Solvency Il [19; 20]. The
risk of default on reinsurance share in insurance payments is
the most essential part SCRy.. The complexity of its calcula-
tion consists in limited information on counterparties and the
nature of cooperation between the insurance company and
its counterparty with regard to external users.

In this case, solvency capital requirement to cover the rein-
surance default risk should be calculated by Formula 1 [22].

(1)

where:

P, - the amount of premiums transferred to reinsurers;

1-0=0,2382.

Under EU Directive Solvency I, supervisory authorities
should require that insurance and reinsurance companies own
respective own funds to cover risks [17].

The relevance of own funds to solvency capital require-
ment is determined by the solvency ratio (SR). The formula for
calculating the solvency ratio is [22]:

@

where:

OF - own funds;

SCR - solvency capital requirement.

In EU Directive Solvency I, the SR helps to assess ca-
pital adequacy of the insurance company. Capital adequacy
characterizes solvency of the insurance company and testi-
fies its ability to cover losses and fulfil obligations towards
counteragents and policyholders at its own expense. Where
the SR is less than 0.75, financial position of the insurance
company is deemed critical, from 0.75 to 0.99 - anxious,
more than 1 - the insurance company has sound financial
position [23].

Hence, based on the European practice of solvency as-
sessment, the authors propose to measure the indicator of
capital adequacy to cover the reinsurance default risk (SRger)
according to Formula 3:

©)

where:

SCRy.f - solvency capital requirement to cover the reinsu-
rance default risk.

Own funds are defined as funds at the disposal of the in-
surance company to ensure compliance with all obligations
under agreements in case of unforeseen events, given the re-
quirements of the regulatory body. Under EU Directive Sol-
vency ll, own funds include capital assets (excess of assets
over liabilities, attracted liabilities) and additional own funds
(the unpaid part of the share capital or initial funds were not
used, credit letters and letters of guarantee and any other le-
gally required compulsory payments received by insurance or
reinsurance companies) [22].

To enable high-quality interpretation of the results of eva-
luation of capital adequacy to cover the reinsurance default
risk and its comparison with the dynamics, the authors offer to
conduct scale measurement of the capital adequacy indica-
tor to cover the reinsurance default risk. This will improve the
assessment methodology related to capital adequacy to co-
ver possible losses in case of the reinsurance default risk. The
largest contribution to the mathematical theory of measure-
ment and scaling was made by such scientists, as V. Liamiec
[24], A. Nedosekin [25] and others.

The rational use of information, namely the importance
of indicators to measure stress resistance of insurance
companies, is subject to transformation into a form suitable
for further analysis aimed at decision-making of managers
of insurance companies, national regulators and consumers
of insurance services.

To provide greater information content, these indicators
are used thresholds to build an interval scale. To meet own
funds of the insurance company’s solvency capital require-
ment to cover the reinsurance default risk, it is appropriate to
apply the interval scale, since this scale allows making the
measurement values of the relevant intervals and determine
the difference between the indicators of intensity, while the
zero reference point is set arbitrarily.

To build the scale interval, the authors used the three sig-
ma rule, which says that 97.7-97.8% of the total value fea-
tures provide its normal distribution in the range of plus/minus
three values standard deviation from its average value. The
methods of construction of interval scales are based on the
axiom of normality. Rental rates in the economy are distri-
buted by Gauss’ law of, when the extreme intensity index is
less common than the intensity close to the average. In most
cases, figures are not distributed according to the above law,
which indicates the need for factor correction.

Thus, to build the interval scale of the indicator of ca-
pital adequacy risk of insurance companies, it is necessary
to checking the normality of the distribution of indicators.
In the case of normal compliance of the distribution of the
scale indicator for according to the three sigma, the indica-
tors have a range of values ( ); in the case of
deviations from the distribution of the normal law and the
presence of asymmetry, the scale is also built according
to the three sigma rule, however either the arithmetic mean
or the mode of variation range or its median is taken as the
starting point in this case with the use of the correction fac-
tor (k) proposed by N. Prytula (2008) [26], which is shown in
Formula 4:

Q)

where:

S - the distance between the mode and the median;

n - the number of scale divisions stationed to the right and
to the left of the median.

In the case of the right-sided asymmetry, the dis-
tance between the mode and the median is calculated
by Formula 5; in the case of the left-sided asymmetry,
Formula 6 is used [26]:

©)
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where:

M - the median;

Mo - the mode.

By using SPSS Statistics, the authors have verified the
relevancy indicator of own funds to solvency capital require-
ment to cover the reinsurance default risk, which is calcula-
ted on the example of 50 Ukrainian insurance companies in
the years 2015 and 2016.

Table 1 shows the performance da-
ta sample of descriptive statistics of the
calculation results matching own funds of
solvency capital requirement to cover the
reinsurance default risk of insurance com-
panies.

Table 1 contains the results of calcula-
ting the average value for the sample me-
dian, the mode, the standard deviation and
the coefficient of asymmetry. The asym-
metrical distribution is characterised by
the fact that most of the indicators loca-
ted on one side of the mean value, while
the other part of them is located at a sig-
nificant distance from it. According to the
asymmetry coefficient, the distribution has
the right-side asymmetry (as the asymmetry coefficient is
greater than 0). This conclusion is also confirmed graphi-
cally by a clear picture of the distribution of statistical sam-
pling. With regard to the right-side asymmetry, the range
of values of the scale by the three sigma rule is as follows:
(M - 20k; M + 20 (k + 1)).

The asymmetrical distribution is characterised by the
fact that most of the indicators located on one side of the
mean value, while the other part is located at a distance from
the other side. Based on the non-compliance of the values
of the mode, the median and the average of the presence
of asymmetry in the distribution of the intensity intervals of
the indicator while building the scale, it is more appropriate
to use the median instead of the average [26]. To calculate
the correction coefficient, authors have determined the dis-
tance between the mode and the median by using Formula 5
(based on the sample of the right-side asymmetry). It has
been defined that the scale has five slots indicating inade-
quate, adequate, medium, good and excellent levels, hence
the nindex = 5/2 = 2.5.

Based on Table 1, it is possible to conduct further scaling
of the indicators with regard to the right-side asymmetry pro-
vided the index is not distributed normally.

The construction of the scale with the correction factor (k)
and the median allows getting scale intervals for the relevan-
cy of own funds of insurance companies to cover the reinsu-
rance default risk (Table 2).

According to the designed scale shown in Table 2, the
authors propose to assess the degree of the risk of reinsurers
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Tab. 1: Indicators of descriptive statistics for indicator
of capital adequacy to cover the reinsurance default risk
of the insurance companies in Ukraine

Source: Own calculation

Tab. 2: Scale intervals for the indicator of capital adequacy of the insurance
companies to cover the reinsurance default risk in Ukraine

Source: Own calculation

in Ukraine in terms of compliance with own funds of the in-
surance company solvency capital requirement to cover the
reinsurance default risk in the insurance company.

5. Conclusion

Thus, for the purpose of adaptation of the requirements
of the EU Directive Solvency Il for the reinsurer default as-
sessment to the conditions of the activity of the insurance
companies of Ukraine, five levels of capital adequacy of the
insurance company to cover the reinsurance default risk
have been developed and the criteria for capital adequa-
cy assessment for reinsurer default risk coverage have been
proposed.

Based on the example of 50 insurance companies in
Ukraine, the authors have conducted scale measurement of
capital adequacy to cover the reinsurance default risk of by
using various methods of mathematical statistics. The pro-
posed approach makes it possible to determine the solvency
of insurance companies under the worst condition, which is
the default of the reinsurer. The article provides recommenda-
tions in order to improve the relevant methodology.

The authors have developed the scale and the crite-
ria of the capital adequacy indicator of the insurance com-
pany to cover the reinsurance default risk at «inadequate»,
«adequate», «medium», «good» and «excellent» levels. The
practical value of the article lies in the proposed approa-
ches to improve capital adequacy assessment concerning
the coverage of the reinsurance default risk, which will en-
hance the level of reinsurance and facilitate the fulfillment of
obligations by insurance companies.
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