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During martial law in Ukraine, financial market entities suffer from low
solvency and financial stability. Exploring the insurance market, we observe a
decrease in demand for insurance services and insurance premiums, as well as a
decrease in the number of customers.

Such reasons have led to a decrease in the solvency of insurance companies
that need to effectively manage insurance risks through the optimization of the
insurance portfolio. The purpose of optimizing the insurance portfolio is to maximize
the profitability of the insurance business while minimizing risks.

The article studies the essence and features of optimization of the insurance
portfolio. The concept of "insurance portfolio” is considered and its types are
characterized. It has been found that the aggressive type of insurance portfolio is
characterized by a high level of risk and high profitability, and conservative - on the
contrary. The criteria that are inherent in the insurance portfolio are considered. The
structure of the insurance portfolio of PJSC "IC" ROM Ukraine "is analyzed. It is
established that the largest share of the insurance portfolio of the company is CASCO
insurance, civil liability of vehicle owners and tourist insurance. The level of
payments of the insurance company by types of insurance services is investigated.

In the course of the study, the optimization of the insurance portfolio of PJSC
"IC" PZU Ukraine "was carried out using the model of G. Markowitz, supplemented
by the authors by limiting the share of the most risky types of insurance services.
Optimization of the insurance portfolio is carried out using the "Find a solution™
function in Microsoft Excel 2016. During the study, it was determined that the
insurance portfolio is considered the most optimal, provided the risk level is 5% and
the yield is 65%. The main disadvantage of applying the G. Markowitz model is that
it is advisable to use it with stable economic development. Given the unstable
economic situation in Ukraine, profitability and the risk of an optimal insurance
portfolio can have significant errors. It was found that the smaller the share of risky

types of insurance services in the portfolio
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CMPAaxosux Nocjye MaKodc Nnomepnae 6i0 HU3KU npoonem, 30Kpemd, CKOPOMUIUCS
cmpaxosi npemii, NIOBUWUBCA PUSUK HACMAHHA CMPAX08UX GUNAOKIE, 3HU3UBCA
NONUM HA CMPAX08i NOCIYeU, d MAKONC 3MEHWULACA KilbKicmb Kiienmie. Taki nooii
6 Vkpaini npuzeenu 00 3HUMNCEHHS NIAMOCHPOMONCHOCTI CIMPAX0BUX KOMNAHIL, SKI
nompebyroms eqexmueHo20 YnpasiinHl CMpaxosumu pU3UKamuy uepe3 Onmumisayiio
cmpaxoeozo nopmepena. Memow  onmumizayii cmpaxoeozo nopmeens €
Makcumizayiss npubymKo8ocmi cmpaxo8020 OizHecy npu MiHiMizayii pu3uxie.

Y cmammi 0ocniooceno cymuicmo ma ocooausocmi onmumizayii cmpaxoeozo
nopmaens. Pozenanymo nowsamms «cmpaxosuil nopmeenvy ma oxapaxmepuso8aHo
uoeo munu. 3’Ac08aHO, WO ASPECUBHOMY MUNY CMPAxo8020 nopmghens
NPUMAMAHHUL BUCOKULL PI6EHb PUSUKY MA BUCOKUN OOXOOHOCMI, A KOHCEPEAMUBHOMY
- Hasnaxku.  Pozensmymi xpumepii, AKi NpUMAMAaHHi Ccmpaxoeomy nopmaeerio.
llpoananizosano cmpyxkmypy nopmehens cmpaxoseux nocinye IIpAT «CK «II3Y
Vkpaina». Bcmanoeneno, wo Hatibinbuly uacmky cmpaxogozo nopmehens KOMNAauii
saumae cmpaxysanni KACKO, yusineno npasosa 8i0no8ioanbHicmv GLACHUKIG
Mpancnopmuux 3acobie ma cmpaxyeants mypucmie. [locniodxceno pieenv euniam
CMPaxoBoi KOMNAHIL 3a BUOAMU CIMPAXOBUX NOCTYe.

B npoyeci oocnidowcenns 30iticheHo onmumizayilo cmpaxosozo nopmdeis
IIpAT «CK «lI3Y Vkpaina» 3 euxopucmanuim mooeni I. Maprosiya, oonosnenoi
asmopamu 00OMeNCeHHAM YacmKU HAubIbul pUSUKOBUX BU0I8 CMPAXOBUX HOCIYe.
Onmumanvruti nopmehenv cmpaxosux nocaye ona lIpAT CK «I13Y Vkpainay 6yno
30iticHero 3a donomozor Qyuxyii “llowyxk piwennsa” 6 Microsoft Excel 2016. ¥V xo00i
00CNIOJCEHHST BU3HAYEHO, WO HAUOLIbW ONMUMATLHUM Ol  CMPAxosuka 0Oyoe
nopmaenv 3a pisHa pusuxy 5% ma O0oxoonicmio 65%. OCHOBHUM HEOONiKOM
3acmocysanusa mooeni 1. Mapxosiya € me, wo ii OOYiIbHO BUKOPUCNOBYBAMU NPU
CcmMaoiIbHOMY eKOHOMIYHOMY po36umky. Bpaxoeyrouu necmabinoHy eKOHOMIUHY
cumyayito 8 YKkpaini, 00XiOHiCmb ma pusux OnMuMailbHO20 CMpaxo8o2o nopmeens
MOIHCYMb MAMU 3HAYHI NOXUOKUL.
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cmpaxosuii nopmeensy noguHeH 3abe3nedumu MAaxKCUMAalbH)y NpubymKogicmev npu

3A0AHOMY PIBHI PUBUK).
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Statement of the problem. Under martial law, financial market participants
faced problems of reduced financial stability and solvency. The insurance market also
suffers from a number of problems, in particular, insurance premiums have decreased,
the risk of occurance of the insured events has increased, the demand for insurance
services has decreased, and the number of customers has decreased. Such events in
Ukraine have led to a decrease in the solvency of insurance companies that need
effective management of insurance risks through the optimization of the insurance
portfolio.

Analysis of the latest research and publications. The issue of optimizing the
insurance portfolio was dealt with by such domestic and foreign scientists as: V.
Bazylevych, V. Kravchenko, S. Osadets, O. Zhuravka, N. VVnukova, L. Pozdnyakova,
V. Plysa, N. Yashyna, H. Markowitz, etc. However, the issue of optimizing the
insurance portfolio remains debatable and requires further research.

Formulation of the goals of the article (statement of the task). The aim of
the article is to study the formation of an optimal portfolio with the help of G.
Markowitz's model on the example of PJSC «Insurance Company «PZU Ukraine».

Description of the main material of the study with a full justification of the
scientific results obtained. In the current conditions of the insurance market of
Ukraine, an important role in the stability of the insurance company is played by the
insurance portfolio. The insurance portfolio is an indicator of the financial stability
and solvency of the insurance company.

The aim of optimizing the insurance portfolio is to maximize the profitability

of the insurance business while minimizing risks.



The insurance portfolio should be understood as a set of insurance risks that
have been accepted by the insurer for insurance. Depending on the degree of risk, the
following types of insurance portfolio are distinguished: aggressive, conservative and
diversified.

The following four factors are inherent in the types of insurance portfolio:

1. Portfolio risk level,

2. Profitability;

3. Financial stability;

4. Structure of the insurance portfolio.

Describing the aggressive type of insurance portfolio, we can say that it has a
high level of risk with a high level of profitability. As a part of such an insurance
portfolio contracts for specific types of insurance, which are characterized by large
insurance amounts with high risk, will be dominated. Such risks in the portfolio of an
insurance company can account for more than 40% of the total volume of all
insurance contracts. To increase the financial stability of this insurance portfolio, the
company must use certain financial instruments, specifically a flexible tariff policy,
as well as reinsurance.

The conservative type of insurance portfolio is characterized by a low degree
of both risk and profitability. It includes property, personal and liability insurance
contracts.

A diversified insurance portfolio is characterized by an average degree of
riskiness, profitability and financial stability. This insurance portfolio is usually
formed by property and personal insurance contracts, and there are also a small
number of contracts that account for liability and business risk insurance.

In order to form an effective insurance portfolio, an insurance company must
set strategic goals, specifically:

1. Profit maximization;

2. Capital gains assurance;

3. Maintaining the achieved positions in the insurance market.

Insurance companies strive to form such a portfolio that it is balanced and

effective, which is a guarantee of financial reliability for them.



As follows, the insurance portfolio is balanced when it satisfies the company's
needs in the ratio between income and risk.

The object of the study is of PJSC «Insurance Company «PZU Ukraine»,
which is part of the PZU Group, meanwhile which is one of the oldest and largest
insurance groups in Poland in terms of premiums, according to the Polish financial
regulator PFSA, and includes a wide range of insurance and financial products [1; 4].

In 2021, «Insurance Company «PZU Ukraine» ranked 7th in the ranking of
insurance companies in terms of insurance premiums (UAH 1,745,928 thousand) and
insurance payments (UAH 687,113 thousand) [2]. In 2022, the insurance company
continued to actively develop a new direction with online partners. It actively
developed cooperation with new online aggregators, set up the sale of products on
sites such as OSAGO, Tourism, Green Card, accidents with coverage of military risks,
Mini CASCO, voluntary medical insurance, which made it possible to increase
premiums in this segment every month [3].

To assess the financial flows of the PJSC «Insurance Company «PZU Ukraine»,
an analysis of the insurance portfolio will be carried out, which is a generalized
indicator of the company's insurance activities. The insurance portfolio is the actual
number of insured objects or the number of valid insurance policies, as well as the
total liability of the insurer for all existing insurance policies.

The insurance portfolio shows the activities of the insurer, its financial stability
and solvency.

The analysis of the insurance portfolio of PJSC "Insurance Company "PZU
Ukraine" is given in Table 1.

Based on the results of the analysis of the company's insurance portfolio, it can
be concluded that the total level of payments for 2022 amounted to 39.36% of
insurance premiums. In 2022, there were large payments under agricultural insurance
contracts, the level of payments of which reached 77.80%. It should be noted that the
company's reinsurance rate is 37.3%.

According to the table, we observe that the largest number of insurance
premiums was received under CASCO contracts, the amount of which amounted to
412740 thousand rubles. UAH.



Table 1. Analysis of the insurance portfolio
PJSC IC ""PZU Ukraine" for 2022

Insurance portfolio PZU Ukraine

Insurance premiums and payments for 2022

Insurance type Insurance premiums Insurance payments Level of payments %
CASCO 412 740 190 534 46,16%
Vehicle insurance 327 399 173 695 53,05%
Travel insurance 196 166 29238 14,90%
Voluntary medical insurance 169 135 96 957 57,33%
Property insurance 164 038 46 700 28,47%
Agricultural insurance 137 806 107 212 77,80%
Green Card 108 841 29 339 26,96%
Accident insurance 68 328 1342 1,96%
OTHER TYPES 60 495 394 0,65%
Cargo and baggage insurance 28 706 1096 3,82%
Financial risk insurance 28 668 823 2,87%
Voluntary vehicle insurance 23403 5415 23,14%
Compulsory aviation insurance 14 246 4 269 29,97%
Health insurance in case of illness 5957 99 1,66%

TOTAL 1745928 687 113 39,36%

Source: developed by the authors [4; 5]

A study of the structure of the insurance portfolio of PJSC "Insurance

Company "PZU Ukraine" was also carried out (Fig. 1).
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According to the results of the study, it can be seen that the largest share of the
company's insurance portfolio is occupied by CASCO insurance and accounts for
24% of the total portfolio.

Military operations in Ukraine have a negative impact on the development of
insurance companies, which require an in-depth study of their activities. With the
help of SWOT analysis, we will assess the strengths and weaknesses of PJSC
"Insurance Company "PZU Ukraine", as well as consider threats and opportunities
(Table 2).

Table 2. Matrix of SWOT analysis of PJSC IC ""PZU Ukraine""

Impact Opportunities Threats
1.Increase in net profit by attracting a large number of 1.Aggressive Sales Policy in Motor Vehicle Insurance
“ customers. 2.Competition with leading companies
‘é 2.Improving liquidity by optimizing the investment 3.Insufficient level of culture of consumption of
a portfolio. insurance services.
kS 3.Entering new markets with new applications.
é 4.0ptimisation of insurance portfolio
@ 5.Establishment of the most accepted conditions of
insurance.
1.New channels for the sale of insurance services in 1.Loss of solvency due to payment of insurance
order to increase the number of policyholders. indemnities by the factor of occurrence of insured
§ 2.Realization of investment potential through effective | events.
§ allocation of reserves. 2.The need to reduce the cost of running an insurance
—;‘3 3.0ptimization of the investment portfolio. business.
= 4.Guaranteeing payment of insurance amounts in the 3. Taking anti-crisis measures to prevent deterioration
event of an insured event in full. of the company's financial condition and its strategic
position in the financial market.

Source: formed based on [4; 6-9]

From the analysis, it can be concluded that the insurance company needs to
increase profits by attracting new customers, improve liquidity by optimizing the
investment portfolio, and entering new markets with new programs. It is important
for the company to find new channels for the sale of insurance services in order to
increase the number of insureds, use the investment potential through the effective
placement of reserves and optimize the investment portfolio and form an optimal
insurance portfolio.

The formation of the company's insurance portfolio will allow you to
determine the optimal ratio of risk and profitability.

The optimization of the insurance portfolio of PJSC “Insurance Company

"PZU Ukraine" is based on the optimization model of H. Markowitz.




The H. Markowitz's model is traditionally used to optimize the structure of the
securities portfolio, but can be adapted to form the optimization portfolio of an
insurance company [10]. For the analysis, the insurance services provided by the
PJSC "Insurance Company "PZU Ukraine" and prevailing in terms of insurance
premiums were chosen, which was determined in the analysis of the insurance
portfolio earlier and the indicators for the periods of 2020-2022 will be used and are
shown in table 3.

Table 3. Insurance payments and insurance fees PJSC "'Insurance
Company ""PZU Ukraine"

s 775 Insurance premiums (UAH thousands) Insurance payments (UAH thousands)
2020 2021 2022 2020 2021 2022
CASCO 381779 382931 412 740 206829 187477 190 534
Vehicle insurance 213372 255202 327 399 124514 116252 173 695
Travel insurance 267640 140524 196 166 64744 40060 29 238
Voluntary medical insurance 139938 166134 169 135 82208 89195 96 957
Property insurance 163293 166521 164 038 98215 178014 46 700
Green Card 98376 99227 137 806 51689 230123 107 212
Agricultural insurance 145951 88653 108 841 37636 36392 29 339
Accident insurance 113617 56057 68 328 2326 1799 1342
Cargo and baggage insurance 27753 20689 28 706 1960 3267 1096
Financial risk insurance 20317 21034 28 668 209 7776 823
Voluntary vehicle insurance 25273 21014 23403 8013 7829 5415
Compulsory aviation insecure 10656 9580 14 246 5818 1 4269
:Tli‘gz Insurance In case of 12580 5388 5957 400 407 99

Source: developed by the authors [4; 5]

The main feature of the insurance portfolio should be its profitability. In order
to determine the profitability of the portfolio, it is necessary to calculate the ratio of
profit from a particular type of insurance to insurance payments. Profitability for a

particular type of insurance is determined by the formula:
Nip;
NIE (1)

Pl"i =1 —

in which: Pr; — profitability of the type of insurance; Nip; — net insurance
payments by the type of insurance; NIF;, — net insurance premiums by the type of
insurance.

Indicators of profitability of types of insurance of PJSC "Insurance Company
"PZU Ukraine" are shown in Table 4.




Table 4. Profitability indicators of PJSC "Insurance Company ""PZU
Ukraine' by the types of insurances during the 2020-2022

Type of insurance vears
2020 2021 2022
CASCO 0,4582 0,5104 0,5384
Vehicle insurance 0,4164 0,5445 0,4695
Travel insurance 0,7581 0,7149 0,8510
Voluntary medical insurance 0,4125 0,4631 0,4267
Property insurance 0,3985 -0,0690 0,7153
Agricultural insurance 0,4746 -1,3192 0,2220
Green Card 0,7421 0,5895 0,7304
Accident insurance 0,9795 0,9679 0,9804
Cargo and baggage insurance 0,9294 0,8421 0,9618
Financial risks insurance 0,9897 0,6303 0,9713
Voluntary vehicle insurance 0,6829 0,6274 0,7686
Compulsory aviation insurance 0,4540 0,9999 0,7003
Heath insurance in case of illness 0,9682 0,9245 0,9834

Source: developed by the authors [4; 5]

For each type of insurances of PJSC "Insurance Company "PZU Ukraine", the
average value of profitability, variance, as well as standard deviation are calculated.

These calculations were made on the basis of data on the profitability of the types of

insurance services presented in Table 4.

Table 5. Indicators of the average mean of profitability,
dispersion and risk for certain types of insurance
of PJSC "Insurance Company ""PZU Ukraine™

T 6 e Average mean of Sremerefor Standard deviation

profitability (risk)
CASCO 0,5023 0,0011 0,0407
Vehicle insurance 0,4768 0,0028 0,0643
Travel insurance 0,7747 0,0032 0,0695
Voluntary medical insurance 0,4341 0,0005 0,0261
Property insurance 0,3483 0,1038 0,3946
Agricultural insurance -0,2075 0,6285 0,9709
Green Card 0,6874 0,0048 0,0849
Accident insurance 0,9759 0,0000 0,0070
Cargo and baggage insurance 0,9111 0,0026 0,0619
Financial risks insurance 0,8638 0,0273 0,2024
Voluntary vehicle insurance 0,6930 0,0034 0,0711
Compulsory aviation insurance 0,7181 0,0498 0,2734
Heath insurance in case of illness 0,9587 0,0006 0,0306

Source: developed by the authors [5]




In order to apply H. Markowitz's model and determine the variance, the values
of paired covariance coefficients for certain types of insurance services were obtained
using the functions of Microsoft Excel 2016.

The optimal insurance portfolio of PJSC "Insurance Company "PZU Ukraine"
was formed on the basis of H. Markowitz's model using the "Solution Search"
function in Microsoft Excel 2016. When calculating the optimal insurance portfolio, a
restriction on the share of the most risky types of insurance services has been
introduced at the level of 20%.

Table 6. Optimal insurance portfolio
of PJSC "Insurance Company ""PZU Ukraine™

T 67 TS Average mean of Risk Structure of
profitability portfolio

CASCO 50% 4% 11%
Vehicle insurance 48% 6% 10%
Travel insurance 77% 7% 6%
Voluntary medical insurance 43% 3% 8%
Property insurance 35% 39% 5%
Agricultural insurance -21% 97% 6%
Green Card 69% 8% 7%
Accident insurance 98% 1% 19%
Cargo and baggage insurance 91% 6% 5%
Financial risks insurance 86% 20% 5%
Voluntary vehicle insurance 69% 7% 7%
Compulsory aviation insurance 72% 27% 6%
Heath insurance in case of illness 96% 3% 5%
Total 1
Total risk of insurance portfolio 5%
Optimal profitability of the formed insurance portfolio 65,0%

Source: developed by the authors [5]

With the help of the adapted model of H. Markowitz, we have formed an
optimal insurance portfolio for PJSC "Insurance Company "PZU Ukraine", which
will provide maximum profitability at a certain level of risk. The most optimal for an
insurance company is to set the total risk of the insurance portfolio at the level of 5%,
which will allow to obtain the highest profitability of the insurance portfolio in the

amount of 65%.



Conclusions from this study and prospects for further research in this
direction. Thus, in the course of the study, the optimal insurance portfolio for PJSC
"IC "PZU Ukraine™ has been determined using the model of H. Markowitz. For the
analysis of the portfolio, insurance services were chosen, which prevail in terms of
insurance premiums for 2020-2022. For each of the analyzed types of insurance
services, the following indicators were calculated: the average value of profitability
of each type of insurance services, variance and standard deviation. The optimal
portfolio of insurance services for PZU Ukraine was carried out using the "Solution
Search” function in Microsoft Excel 2016. In the course of the study, it was
determined that the most optimal portfolio for the insurer will be with a risk level of
5% and a return of 65%. Therefore, we can conclude that the formation of an optimal
insurance portfolio will ensure an increase in profitability and increase the financial
stability of the insurer.

The main disadvantage of using G. Markowitz's model is that it is expedient to
use it in stable economic development. Given the unstable economic situation in
Ukraine, the profitability and risk of the optimal insurance portfolio may have

significant errors.
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