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– timely and simple definition of the risk of insurance com-
panies intake in suspicious transactions (rapid approach);

– a detailed analysis of the impact (specific gravity) forming
the risks of insurance companies usage in suspicious transac-
tions incidents and indicators;

– accumulation within integrated assessment of the risks of
insurance companies intake in suspicious transactions of his-
torical data and risk factor characteristics nowadays.

In terms of government regulation, supervisory and control
authorities, developed scientific and methodical approach
allows distinguishing a number of insurance companies with
«high» and «critical» risk levels of suspicious transactions
using and to form a system of management measures in finan-
cial monitoring concerning them.
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OPTIMIZATION OF THE RISK LEVEL OF 
NET RETENTION IN THE INSURANCE MARKET

Abstract. Introduction. In this paper, the authors discuss key optimization aspects of net retention ratio in the risk transfer process
for reinsurance as a factor of financial stability and security in the insurance company. For this purpose, an algorithm was devel-
oped, which estimated a net retention ratio in the context of the insurance company responsibility for ensuring the minimum required
level of the insurer’s financial security. Implementation of suggested approach has been performed based at economic and math-
ematical model («linear programming»), subject to the insurance market performance. 

Purpose of this research is to develop an estimation algorithm of a net retention ratio which should be the responsibility of the insur-
ance company for ensuring the minimum required level of the insurer’s financial security. 

Methods. The methodological basis of the paper lies in identifying main trends of financial and insurance theory, development of
domestic and foreign science in insurance and reinsurance activities and optimal financial security by determining the net retention
ratio. 
Results. The practical application of this model allows calculating the minimum required level of net retention risk among insurance
market participants. On the bases of the insurance market analysis in Ukraine, it must be noted that only 50 companies accumu-
late more than 50% of all insurance premiums, which is the reason why the practical implementation of the model is conducted
using these companies. Having executed settlements according with a developed technique, a ranking of insurance companies in
the context of their net retention level has been made. Achieved results allow stating that all analyzed market participants for ensur-
ing the minimum required level of financial security should cede a significant proportion of earned premiums.

Conclusion. The scientific novelty of this study is development of the model for retention risk ratio estimation by the insurance mar-
ket participants, considering the minimum required level of financial security. The importance of this work is in potential for this
model usage from a perspective of loss reduction by the insurance companies. Findings obtained under practical application of sug-
gested approach allow valuing the net retention ratio of each insurance company, needed for ensuring the minimum required level
of financial security.

Keywords: insurance market; financial security of the insurance market; net retention; net retention risk; reinsurance; economic and
mathematical model.
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Introduction. In this paper, we discuss key aspects of net
retention ratio optimization due to risk transfer for reinsurance as
a factor of financial stability and security in the insurance com-
pany. A net retention ratio algorithm, which should be the
responsibility of the insurance company for ensuring the mini-
mum required level of the insurer’s financial security, was devel-
oped for this study. The implementation of suggested approach
is performed based at economic and mathematical model («li-
near programming»), subject to the insurance market perfor-
mance.

Brief Literature Review. Fundamental studies of insurance
and reinsurance business as well as their performance during
the crisis and approaches to its stabilization were carried out by
the following scientists: Thomas S. (2005) [1], Chen X., (2007)
[2], Ravindran M. (2011) [3] et al. Among domestic scholars and
practitioners Hamankova O. O. (2009) [4], Boyko A. (2009) [5],
Kuzmenko O. (2011, 2014) [6; 7], Kozmenko O. (2009, 2011)
[5; 7] et al. made contribution to the development of reinsurance
activity as a mechanism for financial security in the insurance
market. However, there is a need for further developments relat-
ed to the insurer’s financial security as a key component in the
insurance market. Studying the optimal allocation of net reten-
tion level will ensure: making insurance benefits or liabilities
within acceptable limits; optimization of insurer’s profitability by
adopting a compromise on the distribution of portion of received
premiums.

Purpose of this research is to develop a net retention ratio
algorithm which should be the responsibility of insurance com-
pany for ensuring the minimum required level of the insurer’s
financial security.

Results. Development of the insurance market, which
accepts reliable guarantees of violated property rights and
interests restoration, associated with life and health, with los-
ses caused by fire, natural catastrophes and other unforeseen
events, is one of financial security indicators in any country.
At the same time, insurance not only indemnifies the state
against costs for losses compensation caused by unforeseen
events, but also remarkably affects strengthening its financial
position. Insurance is an effective form of citizens’ funds accu-
mulation and a significant stable source of long-term invest-
ments.

At first glance, reinsurance protects insurers, but it impli-
cates the protection of employees of insurance companies from
work loss and shareholders from fall in profits. For insurers it
means the preservation of insurance rates as long as changes,
resulting in an increase in losses, do not change their sudden
nature to continuing. Finally, it is guaranteed that the state will
receive tax refunds from insurance activities. As well as time
saving which is obtained by insurance companies through rein-
surers offices allows evaluating changes in all spheres of
human activity and finds an optimal solution in order to account
for these changes in future.

For one part, reinsurance has a task to balance the insu-
rance portfolio, its protection from catastrophic or large insuran-
ce events etc., it contributes to better general financial results of
the ceding company’s activity. For the other part, reinsurance is
connected to transfer of premiums parts to insurers; conse-
quently, depending on results of reinsurer’s business, the finan-
cial indicators of the ceding company can degrade or improve.
Therefore, an appropriate definition of the extent in insurance is
important for every insurer. As a result, the main determinant is
a so-termed net retention of an original insurer, constituting the
economically feasible sum of money within which the original
insurer is responsible for a certain share of insurance risks; and
transfers funds to reinsurance exceeding this level.

As a general principle an original insurer fixes the liability
limits or net retention limits in a specified payment, relating to
the entire insurance risk for one insurance type: vessels, car-
goes, industrial facilities, residential buildings, etc. [1; 4].

An appropriate definition of the extent in insurance is impor-
tant for every insurance company. As a result, the main deter-
minant is a so-termed net retention of an original insurer, con-
stituting economically feasible sum of money within which the
insurance company keeps (holds) on its responsibility a certain
share of insurance risks, which are insured, and transfers funds
to reinsurance exceeding this level. In the present case a sur-
plus treaty is the most common form of reinsurance treaty.

The net retention level is a very important index both for
insurer and for reinsurer. For reinsurer a net retention means a
magnitude of risk, which would not deteriorate the financial sta-
bility. For the other part, risk sharing means fractional increase
of policy administration, since besides ordinary costs (policy
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administration, rent or maintenance of premises, payment for
blank materials, promotional activities, commissions paid to
insurance agents and brokers, costs for repairing the environ-
mental damage) reinsurance expenses should be paid (con-
tracts and agreements execution, transfer instruments, arrange-
ments for accounting and payment etc.) [5; 6]. Justification of a
net retention rate should be carried out in compliance with the
abovementioned criteria; also it should be finished till risk-tak-
ing, as the net retention rate can influence insurance conditions.
If a net retention limit is fixed at an understated level, the insur-
ance company will be obliged to cede insurance an extra por-
tion of premium, which could be potentially saved by a correct
determining of a net retention limit. However, if a net retention
limit is too high, it can negatively impact on case outcomes.

For insurer the reinsurer’s net retention rate is also signifi-
cant, as an undersized net retention rate does not give insurers
confidence that reinsurer is sufficiently attentive while risks
acceptance, since on a very low retention level negative insur-
ance outcomes can be compensated for a commission or a
tantieme rather significantly, than partially [2; 7].

Therefore, it is necessary to develop a net retention ratio
algorithm, which should be the responsibility of an insurance
company for ensuring a minimum required level of the insur-
er’s financial security. The calculation for this model will be
based on preliminary existing statistical data. Obtained results
will demonstrate the minimum required net retention rate for
providing Kfs>_1, subject to Kfs –>min, where Kfs– financial sta-
bility index, fs – financial stability [6; 3].

While research a series of input data, information application
of investigation in net retention ratio of insurance risks in the
insurance companies in the insurance market should be
formed:   – gross premium received by the insurer; V – pay-
ments; SK – authorized capital; SR – amount of assets in reserve
funds;    – transferred to reinsurance. The quantitative formal-
ization of financial stability index for insurance company as a
dependence function on net retention ratio (control variable) and
measures (retained earnings, amount of assets in reserve
funds, authorized capital, maximum scope of responsibility),
includes a series of activities:

1. The definition of financial stability index as a fraction,
where the numerator is a sum of retained earnings, amount of
assets in reserve funds, authorized capital, and a common
denominator – maximum scope of responsibility, which mathe-
matically may be expressed as follows:

where Kfs – financial stability index; NP – retained earnings;
SR – amount of assets in reserve funds; SK – authorized capi-
tal;     – maximum scope of responsibility.

2. The representation of retained earnings (one of the finan-
cial stability indexes in the insurance company) as a depen-
dence function on net retention ratio:

where     – gross premium received by the insurer; p – pro-
bability of insurance event;      – transferred to reinsurance;  

– net retention ratio; V – payments.
3. The calculation for probabilities of insurance event as one

of the financial stability parameters in insurance companies as
a whole and retained earnings in particular (Column 7 of Table
1) as the ratio of payments to gross premium received by the
insurer:

4. The quantitative estimation of maximum scope of respon-
sibility on the ratio of gross premiums to this index in the insur-
ance market as a whole, is expressed as a fraction, the numer-
ator is a quotient of the companies’ net retention in the
insurance market and payments, a denominator is a quotient of
gross premium in a maximum scope of responsibility with the
insurance market:

where      – share of gross premiums in the maximum scope
of responsibility pertaining to the insurance market.

where wd – share of voluntary insurance in gross premiums,
collected by insurance companies in the insurance market as a
whole;     – gross premiums of companies in the insurance mar-
ket with regard to voluntary insurance;      – the maximum scope
of companies’ responsibility in the insurance market pertaining
to voluntary insurance; wo – share of compulsory insurance in
gross premiums, collected by insurance companies in the insu-
rance market as a whole;     – gross premiums of companies in
the insurance market with regard to compulsory insurance; 

– the maximum scope of companies’ responsibility in the
insurance market with reference to compulsory insurance.

5. The inequality formalization of first-order condition in pro-
viding a minimum allowed level of financial security by insu-
rance companies in the insurance market through optimization
of net retention ratio in the insurance market. For this purpose
let us write the financial stability index as a dependence func-
tion on the net retention ratio:

The desired inequality can be obtained from inequality (6)
by simple transformations:

where – gross premium received by insurer; p – probabil-
ity of insurance event;    – transferred to reinsurance;   – net
retention ratio; V – payments; SR – amount of assets in reserve
funds; SK – authorized capital;      – share of gross premiums in
the maximum scope of responsibility with reference to the
insurance market.

The following inequality can be obtained from inequality (7)
after expressing a control variable – net retention ratio of insu-
rance risks by companies in the insurance market:

6. The construction of economic and mathematical opti-
mization model for calculating the net retention ratio of insur-
ance risks by companies in the insurance market as a nonlin-
ear programming problem and its solution per application of MS
Excel tools «decision making». Then, a target function is a value
of financial stability index, which can obtain a minimum allow-
able value – one, the task limitations are limitations as for tak-
ing the net retention ratio of the insurance risks by the compa-
nies in the insurance market zero-one variable and applying a
value no less than one by a target function:

The result of a calculated algorithm is to obtain a system of
equations that allows determining the required level of net
retention for ensuring the minimum required level of financial
security index.

Despite the large number of insurance companies on the
Ukrainian market as well as ever-increasing volume of incoming
insurance premiums, the represented data show a low level of
reinsurance in Ukraine, that directly affects the financial securi-
ty on the insurance market (see Figure). That is what makes
actual the necessity for model development, which allows
determining the minimum required level of net retention for
ensuring the optimum value of financial security.

Build upon conducted analysis of the insurance market, it
was concluded that only 50 companies accumulate more than
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50% of all insurance premiums. For a practical implementation
of the model of risk retention ratio, information on these compa-
nies was used, according to received statistics data as of 2013
(see Table) [8].

Relying on undertaken studies, most researchers lean
toward the idea that the optimum value of net retention ratio by
companies in the market ranges within 50-95% of gross mea-
sures in the insurance payments. If an indicator value is higher
than a suggested limit, it means a practical lack of reinsurance,
if the indicator value is lower –this implies a high level of depen-
dence of financial security in the insurance company from part-
ners in reinsurance [3; 5; 6].

Having executed settlements according with a developed
technique for definition the minimum required level of net reten-
tion ratio, the ranking of insurance companies as per case crite-
rion was made (Table). This fact allows to state that all analyzed
market participants for ensuring the minimum required level of
financial security should cede a significant proportion of earned
premiums. Thus, results show low reinsurance participation rate
of all insurance companies which have 50% of insurance pre-
miums in the market. For most of them with a view to optimum
performance and execution of assumed obligations towards
insurers, it is necessary to cede a significant proportion of ear-
ned premiums. Based on undertaken investigation, one may
state that only one insurance company (Lemma), from among
the 50 most powerful market operators, can leave on the net re-
tention a part of insurance premiums ranging from 36% to 40%
for ensuring the optimum value of financial security. A specified
level most closely resembles the statutory value, but it does not
meet the conditions.

Findings to a significant extent make actual the issue of
risk-free business terms and conditions between the insurance
and reinsurance companies under conditions of instability in the
insurance markets, as the financial security of each market’s
object markedly affects customers’ solvency and financial secu-
rity. Thus, the results of practical application of this model show

that financial security of insurance companies
in Ukraine is at a low level.

Conclusions. The research finding is
development and implementation of the valu-
ation model of retention ratio by insurance
market participants, taking into account
ensuring the minimum required level of their
financial security. The importance of this work
is in potential for use from a perspective of
loss reduction by insurers subject to occur-
rence insured events. The calculation of sug-
gested model allows maintaining that a repre-
sentative selection of insurance companies
among the 50 most powerful insurance mar-
ket participants in Ukraine does satisfy the
conditions of optimum net retention. Elabo-
rated model is an effective instrument for opti-
mum net retention evaluation by insurance
companies, which is necessary to keep for

ensuring the optimum level of insurer’s financial security.
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Figure: The performance indicators of the insurance market in Ukraine, 2009-2013

Source: Authors’ calculations based at [8]

Source: Authors’ calculations

Table: The differentiation of insurance companies according to the net retention

ratio


