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Abstract
In recent years Ukraine against the background of systemic crisis trying to reform socially-oriented areas of society, including 

voluntary health insurance, which must combine market and social burdens. Under these conditions, an important scientific and practi-
cal research is forecasting financial indicators of domestic insurance companies.

Aim. Conducting analysis and forecasting of the basic indicators that characterize the financial state of development of the 
domestic health insurance market.

Materials and methods. Research materials were selected from the official websites of the National Commission which carry 
out state markets regulation of financial services and the League of Insurance Organizations of Ukraine for 2009–2018 years. We used 
historical, analytical and comparative, systematic, logical, hypothetical-deductive, mathematical and statistical methods. 

Results. To forecast the financial indicators of the health insurance market in Ukraine (gross insurance premiums and pay-
ments; operations transferred to reinsurance, including non-residents; net insurance premiums and payments) for 2019–2020 years; 
the time interval was set from 2009 year. According to the results of the calculations, we obtained regression models for different 
financial indicators (6 models). With the help of the selected mathematical tools, the main financial indicators of the market develop-
ment for 2019–2020 years were forecasted. The analysis of the data revealed that the highest value growth rate (%) in 2020 year will 
be characteristic of reinsurance operations, including those transferred to non-residents (49.06 %) and the lowest - to gross insurance 
payments (14,41 %).

It is established that the indicator of net insurance payments since 2010 year has been steadily decreasing (from 78.19 %), and 
according to the forecasted data in 2019 year it may be equal to 46.77 %, and in 2020 year – 44.98 %, the trend will continue to decrease. 
However, this indicator since 2016 year (53.9 %) and the data forecast for 2019–2020 years are in the regulatory range (from 30.0 % to 
60.0 % for different types of insurance activities).

Conclusions. According to the results of the research, it is established that in spite of the financial and economic crisis since 
2014 year, the domestic health insurance market is characterized by positive dynamics of growth of the main financial indicators (gross 
insurance premiums and payments, net insurance premiums and payments). At the same time, there is a tendency to decrease the  
level (%) of net insurance payments indicator from 78.19 % in 2010 year to the forecast in 2020 year – 44.98 %.
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1. Introduction
Given the increasing demands of society for the efficiency and accessibility of providing 

medical and pharmaceutical assistance to the population, the functioning of the health insurance 
market is viewed from a fundamentally new perspective. Major financial institutions aim is to 
develop a reliable protection of the population in case of illness, disability, appear in civil society 
as essential components of creating a modern infrastructure of the state. In recent years the world 
has seen the trend towards expanding the range of services provided by the health insurance market 
(HI) towards the introduction of more flexible tariff policy [1–4], because underfunding and spend-
ing on HI reduce the fiscal solvency of state and local governments – Morrill S. M. [1]. Scientists 
of many countries, studies aimed at finding the optimal combination of different funding mecha-
nisms of HI, particularly for vulnerable groups of population, the elderly, to eliminate physical and 
socio-economic barriers to accessing services [2, 3]. For example, Kuzheliev O. M., Sokyrko O. S. 
proposed for use in Ukraine the model of development of insurance markets of Poland and Latvia, 
which will allow to increase by one third insurance premiums [4].
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The World Health Organization and international humanitarian organizations are drawing 
the world’s attention to expanding the practice of introducing a microinsurance model in countries 
undergoing health care reform or in low-income countries [5]. Thus, the experience of implement-
ing microinsurance in the social protection system of Vietnam suggests that this form of HI is 
socially-adapted to the low-income conditions of most citizens. Microinsurance, as a modern form 
of insurance activity, is advisable as addition to ensure the principles of universality, solidarity and 
fairness in the system of medical and pharmaceutical assistance [6]. The United Nations and most 
governments around the world are promoting universal health coverage by combining a variety of 
funding tools, including voluntary health insurance (VHI), and microinsurance, in general to help 
maintain social stability in the country and require development, financial responsibility and liter-
acy of the population in the HI questions [7].

Every year, the complementary HI program is spreading [1, 3]. The process of introducing 
and reformatting insurance relations in the process of organizing and providing to population med-
ical and pharmaceutical services is developing in the direction of widening the range of their acces-
sibility for different citizens. This trend in the socio-economic development of different countries 
is, in our opinion, essential humanitarian values.

For several years, Ukraine has been developing in a systemic crisis, trying to reform the 
very process of state formation and practically all spheres of public life, including socially oriented 
spheres activity of society. With full responsibility voluntary health insurance (VHI) can be at-
tributed to the most important areas of social activity, which must simultaneously combine market 
and social burden in the organization of their activities in the state. Ukrainian scientists have estab-
lished the influence of the components and content of HI programs on the quality of service provi-
sion, first of all, provided that the liability of insurers is limited in certain cases [8]. The efficiency 
of the reform of the health care system, declared by the government of the country, depends directly 
on the macroeconomic conditions (level of health care costs, specific share of state participation in 
providing medical and pharmaceutical care, low income of the population, etc.) as a result leads to 
a limitation of financial capacity in the organization of assistance [9]. However, Melnyk O., Kul-
bachna L., Zhulim M. determined that the insurance market, as the second largest capitalization 
among other non-banking financial markets in Ukraine, has considerable development potential 
and is gradually adapting to the requirements of the European and world markets towards the in-
troduction of socially adapted forms and methods of the population serving [10]. Therefore, every 
year more and more important scientific and practical importance of research aimed at analyzing 
and forecasting key financial indicators characterizing the activities of domestic insurance compa-
nies VHI are done. This assertion made it possible to formulate the main purpose of our research.

The aim – to study the dynamics of changes and to forecast the main indicators which char-
acterizing the financial state of the development of the HI market in Ukraine.

2. Materials and methods
The objects of the study were materials that presented on the official sites of the National 

Commission, which implements state regulation in the sphere of financial services markets and the 
League of Insurance Organizations of Ukraine for 2009–2018. In the analysis we used data on in-
dicators of gross insurance premiums and payments, operations which transferred to reinsurance, 
including non-residents, net insurance premiums and payments (Table 1). In addition, we calculat-
ed the level of net insurance payments.

Insurance premiums is money that was accumulated by the insurer for insurance contracts, 
and money means, received under reinsurance contracts that were entered into with other insurance 
companies on the market [8]. Another important indicator that characterizes the financial condition 
of insurers is insurance payments. This indicator allows to estimate the amount of money actually 
paid by the insurer under the insurance contracts to persons who were insured by the insurance 
company [8, 9]. The level of net insurance payments is calculated as the ratio of net insurance pay-
ments to insurance premiums (%). As mentioned in the special literature, the results of the analysis 
of the level of insurance payments can assess the financial stability of the insurance company 
[10, 11]. This indicator also demonstrates the level of consumer confidence in insurance products 
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offered in the insurance market. The optimal value of the index of insurance payments in the coun-
tries with highly developed insurance market and high standards of providing insurance services 
to the population ranges from 30.0 % to 60.0 % for different types of insurance activities [12–14]. 

Table 1
Interim data for carrying out analysis and forecasting of financial indicators which characterizing the state of 
development of the domestic market of HI in Ukraine

HI indicators 
(unit of mea-

surement)

VHI programs by years

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

The number of 
concluded con-
tracts (units).

3752443 3028535 4099348 5616090 29399211 5861402 4537625 6106402 10655040 12086732

Gross insurance 
premiums, 

(thousand UAH)
1074535,3 1233584,1 1656183,0 1965202,3 2195788,0 2265692,3 2689432,7 3375087,3 4177399,0 5324439,7

Gross insurance 
payments, 

(thousand UAH)
665760,0 757518,2 889642,8 1062242,1 1179382,4 1289053,1 1415121,1 1581833,3 1968096,6 2441661,9

On reinsurance 
transferred, 
including 

non-residents, 
(thousand UAH)

63878,8 
8115,1

86489,4 
15133,4

108743,1 
13743,9

57340,6 
6493,2

112656,5 
8059,6

165038,8 
29107,0

177121,1 
85129,9

392593,3 
259488,1

417474,5 
146448,5

657926,5 
150446,0

Net insurance 
premiums, 

(thousand UAH)
1018723,8 1162139,1 1081403,2 1914319,3 20911155,7 2129758,4 2596996,5 3241937.5 3901975,6 4815682,8

Net insurance 
payments, 

(thousand UAH)
656756,3 754760,4 877677,2 1061959,5 1178063,3 1287943,4 1414333,9 1579757,4 1965578,2 2439807,1

The next stage of our research was the analysis of specialist literature on purpose to select 
the necessary tools [15–17]. According to the results of a preliminary data analysis, it was decided 
to use a relatively easy to use least squares method (LSM) [15, 18]. This method is used to estimate 
linear models. As is known, linear one-factor regression has the following form:

                                                       ( ) 0 1 ,y t a a t= +   (1)

where a0, a1 – model coefficients (parameters). 
The following matrix equation is used to calculate the coefficient estimation matrix:

                                             ( ) 1
,T T TA X X X Y CX Y

−
= =   (2)

where X – planar matrix of dimension 2×2 and, when selected as independent variables of a simple 
function of the form f=t, it corresponds to the description.
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where XT
 – the plan matrix is transposed, C – the dispersion matrix, Y – the vector column of the 

values of the original variable [15, 17].
According to the financial indicators which characterizing the dynamics of the develop-

ment of the HI market in Ukraine, all the calculations were made by us at the prices valid for the 
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respective period (2009–2018 years), and the necessary statistical data processing was carried out 
using the Microsoft Office Excel 2010 spreadsheet processor. After pre-processing, all indicators 
were imported into the standard statistical analysis application program Statistica 6.0 (software 
license V.7. English – V.6 Russia K 892818). In the processing of statistics, a value of p<0.05 was 
considered statistically significant.

In the studies used historical, analytical and comparative, systemic, logical, hypothetical- 
deductive, mathematical and statistical methods of scientific search and cognition.

3. Results
An important condition for the application of LSM is the presence of a linear model in 

parameters. The model can be written as a nonlinear parameter, but with the help of regression 
equation and parameter redefinition it must be move to a linear form [15, 17, 18]. These mod-
els are called linear internally and in their composition include, for example, polynomial 

( ) 2
0 1 2 ... ,m

my t a a t a t a t= + + + +  log-linear 0 1ln ln ,y a a t= +  semi-log graph 0 1 ln ,y a a t= +  ex-
ponential 0 1

ty a a=  and another models. So, before checking the adequacy of the regression models, 
we needed to check the significance of each regression coefficient, that is verifiable hypothesis 
possibility of reducing to zero each regression coefficients. For this purpose, the calculated value 
of Student’s t test for each coefficient:
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mean value of the predictor t.

Hypothesis H0 was rejected when:

( ) { }0.975 2 , 0;1 ,
hat t N j> − ∈

where ( )0.975 2t N −  – a random indicator, what has Student’s t-distribution with N–2 degrees of 
freedom.

Quite often in mathematical statistical packages by value 
jat  the probability of an error of 

type 1, which is marked p-value. In case p-value<0,025, then the hypothesis H0 is deflect, that is, 
the coefficient 0ja ≠  is meaning [15, 17]. 

The most common method in statistics choice between alternative models are available with 
the accuracy of selection [15]. As an indicator of accuracy using the selection coefficient of deter-
mination 2R : 
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estimate of the mean value of the target trait y; N – number of experiments.
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The coefficient of determination R2 takes a value in the range from 0 to 1 and shows that the 
dispersion of target features y explained by the regression equation. The higher the value R2, where-
by the greater part of the dispersion of target trait y explained level of regression, and regression 
equation accurately describes the relationship between the respective indices. In case of the ab-
sence of a relationship between y and t, the determination coefficient R2 should be close to 0. Taking 
into account the above, in the forecasting of indicators of the development of the domestic market 
of HI for 2019–2020 years, in order to select the type of regression dependence, the adequacy of the 
following models was checked: linear ( ) 0 1 ,y t a a t= +  log-linear 0 1ln ln ,y a a t= +  semi-log graph 

0 1 lny a a t= +  and exponential 0 1
ty a a=  (Table 2). The analysis values of determination that we 

are given in tab. 2 give to suggests that the desired result is observed in the case of it log-linear 
0 1ln lny a a t= +  or exponential 0 1

ty a a=  models. In the future, we have chosen an exponential 
model 0 1

ty a a=  to forecast the financial indicators of the HI market in Ukraine. This choice is due 
to the fact that, given the same values of the coefficient of determination in reducing the exponen-
tial model to linear, only one transformation of the variable 0 1ln y a a t= +  is needed [15, 19, 20].

Table 2 
Determination coefficients R2 are calculated

Financial indicators of the development of the HI 
market

Determination coefficients R2 for different types of the models

1* 2** 3*** 4****

Gross insurance premiums 0.892 0.977 0.892 0.977

Gross insurance payments 0.915 0.984 0.915 0.984

On reinsurance transferred, including non-residents 
0.734 0.841 0.733 0.841

0.557 0.712 0.556 0.712

Net insurance premiums 0.912 0.957 0.912 0.957

Net insurance payments 0.917 0.984 0.917 0.984

Note: 1* – linear model; 2** – log-linear model; 3*** – semi-log graph model; 4**** – exponential model. For all without exception 
the coefficients of determination p<0.05

To predict these indicators for 2019–2020 years’ independent variable (predictor) t values 
were selected time interval, which started from 2009. As the regression model, as noted previously, 
we proposed an exponential ( )0 1 ,ty a a=  so all indicators of the domestic insurance market dy-
namics in HI had logarithm years. According to the results of the calculations, regression models 
were obtained for different financial indicators (6 models). For each model, the significance of the 
regression coefficients and the determination coefficients were checked (Table 3).

Table 3
The results of calculations of the parameters of 6 exponential models

HI indicators
Model

coefficients
The value of the Stu-

dent criterion
Determination 

coefficient

a0 a1 0at
1at R2

Gross insurance premiums –320.616 0.167 –18.8808 19.7437 0.977
Gross insurance payments –256.959 0.135 –22.1514 23.3601 0.984

On reinsurance transferred, including non-residents 
–502.884 0.256 –6.81316 6.97566 0.841

–793.335 0.399 –4.76499 4.82736 0.712
Net insurance premiums –337.879 0.175 –13.5548 14.1390 0.957
Net insurance payments –259.316 0.136 –22.2926 23.4977 0.984

After checking the significance of the regression coefficients, we can state their significance 
for all 6 models (all p-value<0.025). All models are built on the 6 financial indicators (gross premi-
ums and payments, the amount transferred for reinsurance, including non-residents, net premiums 
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and payments) is mathematically appropriate and accurately describe the dynamics of experimen-
tal parameters that are studied. Then, using the selected mathematical tools, was forecasted the 
main financial indicators of the development of the HI market in Ukraine for 2019–2020 years were 
projected. The research results are presented in Table 4. More clearly the dynamics of the develop-
ment of indicators studied during 2009–2020 years is shown in Fig. 1–5.

Table 4
Forecast of the financial indicators which characterizing the financial state of the development of the HI 
market for 2019–2020 years

Financial indicators of the development of the HI market
Years

2019 2020

Gross insurance premiums
value, thou. UAH 5773138.7 6819091.2

confidence interval [5116880.8; 6513564.1] [5938895.1; 7829740.1]

Gross insurance payments
value, thou. UAH 2574189.5 2945022.2

confidence interval [2370501.8; 2795379.2] [2679704.8; 3236608.7]

On reinsurance transferred, 
value, thou. UAH 660017.2 852334.1

confidence interval [390626.15; 1115190.7] [467433.5; 1554174.9]

Including non-residents
value, thou. UAH 290530.08 433058.2

confidence interval [88994.6; 948458.8] [111703.1; 1678910.2]

Net insurance premiums
value, thou. UAH 5518551.6 6574205.6

confidence interval [4622705.6; 6588006] [5367072.3; 8052840.9]

Net insurance payments
value, thou. UAH 2581229.5 2956529.4

confidence interval [2376440.4; 2803666.2] [2689469.7; 3250107.6]

Fig. 1. Analysis of the dynamics and forecasting of gross premiums in the HI market in Ukraine 
(2009–2020 years)

Further, according to the tab. 4 we calculated growth rates (%) for different financial indi-
cators, which are being investigated in 2020 compared with the data of 2019. Thus, these indicators 
were equal to: gross insurance premiums – 18.12 %; gross insurance payments – 14.41 %; trans-
ferred on reinsurance operations – 29.14 %; transferred to reinsurance, including non-residents –  
49.06 %; net insurance premiums – 19.13 %; net insurance payments – 14.54 %. As we see, pro-
jected almost one and a half times the amount of increase amounts transferred for reinsurance to 
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non-residents. This is the highest indicator of growth of financial data which characterizing the 
state of development of the HI market. The lowest data of forecasting data growth will be observed 
according to gross insurance payments (14.41 %). Subsequently, we calculated the net insurance 
premium rate (%). Thus, according to the forecasted data in 2019 year, this indicator may be equal 
to 46.77 %, and in 2020 year – 44.98 %. For comparison, according to 2018 year, this indicator was 
equal to 50.37 %. That is, it can be argued that the level of net insurance payments made by insurers 
for HI operations during 2018–2020 years may have a tendency to decrease.

Fig. 2. Research of dynamics and results of forecasting of indicators of gross insurance payments 
of domestic insurers on the market of the HI in Ukraine (2009–2020 years)

Fig. 3. Investigation of the dynamics of changes in the amounts transferred through reinsurance 
operations (2009–2018 years) and the results of their forecasting (2019–2020 years) in  

the Ukrainian HI market
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Fig. 4. Dynamics of net insurance premiums (2009–2018 years) performed by domestic insurers 
in the HI market in Ukraine and the results of forecasting these financial indicators for  

2019–2020 years

Fig. 5. Analysis of the dynamics of net insurance payments (2009–2018 years) performed by 
domestic insurers in the HI market in Ukraine and their forecast for  

2019–2020 years

As we can see from the data of Fig. 6. since 2010 year in Ukraine in the HI market there 
has been a systematic decrease of this indicator from 78.19 % in 2010 year to the forecast in  
2020 year of 44.68 %. Taking into account the fact that the optimum value of this indicator rang-
es from 30.0 % to 60.0 % for different types of insurance activity, it can be concluded that the 
level (%) of net insurance payments in the HI market in Ukraine since 2016 year and those that 
are projected for 2019–2020 years are within the regulatory range of relevant values.
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Fig. 6. Analysis of the dynamics of net insurance payments (2010–2018 years) and their forecast 
for 2019–2020 years according to the HI programs in Ukraine

4. Discussion
Analyzing the data of the specialized literature, which show the range of questions we 

have discussed, we can state the following. The research of the main financial indicators which 
characterizing the state of development of the HI market was conducted in the vast majority of 
economic and regulatory changes that took place in the financial market of Ukraine. The HI mar-
ket segment was seen as an important component of the financial market of the country where 
the interests of business and society intersect. The analysis of problems and prospects of devel-
opment of the mentioned segment of the insurance market, which studied from a certain point 
of view, leads to a significant restriction of the social burden imposed by the modern society 
on insurers. Currently, in most countries, the HI is regarded as an important form of insurance 
activity that forms the objective prerequisites for ensuring stability in the country. One import-
ant restriction study that we conducted, is the lack of communication of the results obtained by 
different administrative-territorial units of the country. Considering the significant difference 
between the socio-economic development of individual regions of the country, as well as the in-
comes of the population under the parameter “city-rural area”, there is a fair question regarding 
the possibilities of using these indicators in forecasting the development of certain segments of 
the HI market. Effective use of the get results in the practical activities of insurers also requires 
the availability of appropriate mathematical and statistical software packages and specialists 
who can interpret them in a qualified manner. Nevertheless, the obtained results make it possi-
ble to outline the scientifically grounded directions of further development of the HI market at 
the macroeconomic level, taking into account the features of the formation of macroeconomic 
indicators that directly affect the welfare of the population. This statement determines the main 
direction of perspective research, theoretical and applied value of which will be the development 
of a set of measures, the effective implementation of which will contribute to the formation of 
socially adapted forms and methods of providing services with HI to the population regardless 
of material status in society. Another perspective area of our research will be the analysis and 
forecasting of the main indicators which characterizing insurance activity in Ukraine under 
separate insurance programs.

On the whole, it should be noted that despite the financial and economic crisis that began 
in the country since 2014 year, the HI market has shown a capacity for gradual development. An 
important condition for introducing insurance relations into the national health care system should 
be the understanding by the existing authorities of the need for systematic changes in the financing 
and distribution of resources in the process of providing medical and pharmaceutical assistance to 
the population.

Effective from an economic and social point of view the combination of mandatory and 
voluntary forms of HI in the state objective conditions to improve accessibility provision of 
public health and pharmaceutical services in final form is considered as a strategic direction of 
Ukrainian society.
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5. Conclusions
According to the results of our research, we have found that despite the financial and eco-

nomic crisis, which has been observed in the country since 2014 year, the domestic market of HI is 
characterized by a positive dynamics of growth of the main financial indicators (gross insurance 
premiums and payments, net insurance premiums and payments).

With the help of the exponential model ( )0 1
ty a a=  the main financial indicators character-

izing the state of development of the domestic market of HI in 2019–2020 years were forecasted. 
It is proved that the highest growth rate of data in 2020 year will be observed in reinsurance oper-
ations, including those transferred to non-residents (49.06 %), and the lowest - to gross insurance 
payments (14.41 %).

According to the analysis of the dynamics of changes in the level of indicator (%) of net 
insurance payments, it is established that in 2019 year this indicator can be equal to 46.77 %, and in 
2020 year – 44.98 %. For comparison, according to 2018 year, this indicator was 50.37 %.

In general, the HI market in Ukraine has a tendency to decrease the level (%) of net insur-
ance payments from 78.19 % in 2010 year to the forecast in 2020 year of 44.68 %.

It is proved that since 2016 year the value (%) of net insurance payments under the HI pro-
grams in Ukraine was in the normative range (30.0–60.0 %) of values.
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