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Ilenblo WcchemOBaHUS SIBISCTCS ONTUMH3AIMS HWHBECTHIIMOHHOTO mopTdens Apmenus WHIIypaHC B YCIIOBHSIX
MaKCUMH3AIMY MPUOBUIA U CHIDKCHHS PUCKOB. AHAITU3 TOKA3all, YTO WHBECTHIIMOHHBIN JOXO0J OKa3hIBACT HAHOOJIbIIICEe
BJIMSIHHE Ha MPHOBUIL KOMIIAHHUH, & CTPAXOBOM Pe3yJIbTaT BBICTYNAET B KAYECTBE CTAOMIIM3UPYIOIIEro KoMnoHenTa. Ha
OCHOBE HCCIICIOBAHMS HAMpaBICHUA HWHBECTHPOBaHMsA u goxomHoctd 3a 2020-2024 rogsl Oblia MOCTPOCHA
MaTeMaTuyecKkasi MOJIENb ONTUMHU3AIMH, YIUTHIBAIOIIAs HOPMATHBHBIE OIPaHUYCHHS, YCTaHOBJICHHbIC [[eHTpaIbHBIM
6ankom PecryOmukun Apmenust. OnTUMHU3HPOBAHHBIN MOPTQEIs, MOTyIeHHbIH ¢ moMoisio Excel Solver, mokasai, 4o
YBEJIMYCHHUE JI0JIN CPEACTB B BBICOKOJOXOIHBIX aKTHBAX, B YaCTHOCTH, KPEAUTaX U LIEHHBIX Oymarax, JOCTYITHBIX IS
MPOJAKH, MOXKET CYIIECTBEHHO YBEJIMYUTh OOIIUI [OXOA MpH COXPAaHEHHH JIMMHUTOB pHUCKA. Pe3ynbTaThl
CBUJICTENILCTBYIOT O TOM, YTO IPEAJIOKCHHAS MOJICIh MOXeET 3(p(PEKTUBHO NPUMECHSTHECS KOMIIAHUSIMU, PAaOOTAIOIIMMHU
Ha CTPaxOBOM phIHKE PA, crmocoOCTBYs MOBBIMICHHIO 3()()EKTUBHOCTH MHBECTHIIMOHHOTO MOPT(ENs M YKPEIUICHUIO
(bMHAHCOBOH CTaOMILHOCTH

KiroueBble cJIOBa W CJIOBOCOYETAHHS: ONTHMH3ANNS aKTHBOB, HHBECTUIIMOHHEIN MOPT(ENb, CTPaXOBbIC KOMITAHHH,
YIOpPaBICHUE PHCKaMU, MAaKCHUMH3alUsl NPHOBUIM, WHBECTHIHUOHHBIA OXOJ, TEXHHYCCKHE pE3ePBEHI, (hUHAHCOBAsS

YCTOMYUBOCTD

In the context of the development of the
insurance system and the intensification of
competition, the need for asset management implies
the use of methods that will allow insurance
companies, under the conditions of a given strategy,
to determine the optimal volumes, directions and
interest rates of resource allocation, which becomes
possible through the use of economic and
mathematical modeling and forecasting methods in
the management of an insurance company. For the
effective application of these approaches, it is
necessary to consider the theoretical foundations of
investment portfolio management in international
practice, in particular the development of portfolio
theories, which have formed the methodological
basis for assessing the risk-return ratio and are
widely used by insurance companies. These
classical and modern models (John Williams [1]
Harry Markowitz [2] William Sharp [3] John
Lintner [4] Fisher Black [5]) serve as a basis for
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optimizing the portfolio structure and are important
from the point of view of further mathematical
model formation. Therefore, based on the theoretical
approaches and portfolio models presented above,
the goal of this research is to maximize the profit of
an insurance company through optimal asset
allocation. Armenia Insurance ICJSC, which is a
medium-sized insurance company with stable
financial indicators, was selected as the research
object. Its asset structure and investment policy are
conducive to modeling and evaluation. In order to
ensure the logical sequence of the analysis, it is
advisable to present and analyze the level of profit
of the insurance company at the initial stage. The
analysis should be carried out not only in terms of
total profit, but also by individual areas of activity:
investment, insurance and other sources of income.
This stage will provide an opportunity to understand
the structure of profit formation and the main factors
that affect the company's profitability.

Figure 1. Company revenue structure [6]
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The chart was compiled by the author using the company's annual financial statements.
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A study of Figure 1 shows that the company's
profit level has fluctuated significantly over the past
five years. The highest profit was recorded in 2020
(1,130,948 thousand AMD), and the lowest in 2021
(313,357 thousand AMD). This indicates that the
company's profit is quite sensitive to changes in
some income. The result of insurance services
generally shows an increasing trend: after 2021, it
increased significantly and reached its maximum in
2023 (1,167,127 thousand AMD). However, the
high level of insurance income has not always been
accompanied by a proportional increase in profit.
Net investment income acts as the main determinant
of profit. In particular, in 2020 it amounted to
716,453 thousand AMD, which also coincided with
the maximum profit indicator. And in 20222023, in
the conditions of a sharp decrease in investment
income, the company's profit also decreased,
indicating their direct dependence. Other income is
relatively small and has an almost insignificant
impact on the overall result: their maximum level is
7,928 thousand drams, which is very small
compared to insurance and investment income.
Thus, the preliminary analysis shows that
investment income in particular has a decisive
impact on the company's profit, while the insurance
result plays a more stabilizing role, and the impact
of other income is very insignificant. Therefore, it is

important to separate and study the structure of the
company's investment portfolio, the dynamics of
investment directions and their level of profitability.
The study of the investment portfolio allows:

» to identify the main instruments in which
the company's free funds are concentrated,

» to assess the riskiness and profitability of
the portfolio,

» to determine the compliance of investments
with the norms and restrictions set by the Central
Bank of the Republic of Armenia,

» to reveal the strengths and weaknesses of
the portfolio structure.

Thus, the study of the investment portfolio is
not only necessary from the point of view of
understanding the sources of profit, but also makes
it possible to analyze the effectiveness of the
company's asset management and their role in
ensuring overall financial stability. The analysis
stage is an important basis for assessing the
effectiveness and applicability of the optimization
model. At the preliminary stage of the analysis,
before developing the optimization model, let's
conduct a study of how and in which directions the
company allocates reserves. According to public
reports, the company's assets are invested in the
following directions with the following returns in
2020-2024.

Table 1. Company's investment directions

5 S 53 g8 5 S 53
2020 & S| 2021 2| 2022 & S| 2023 & o 2024 & o
= = z 5 £ 5 = = = =
& 2 =2 s 2 & 2 & 2
2 = Z 2 2
Bank deposits 47304 1.4 30100 | 2.1 43118 1.5 49566 1.34 70074 | 0.98
Loans granted 50332 11 50332 11 50292 | 11.2 50261 11.26 152026 | 12.4
Securities
available for sale 9691670 | 8.26 5191757 9.8 6478941 10
Cash held by the
company 3432495 | 8.12 2703308 | 7.68 3497360 | 8.26
Pledged under
repurchase
agreements 7008288 | 8.12 7297953 | 7.68 6194310 | 8.26 4453627 9.8 1328490 10
Securities held to
maturity 20356 9.5
Cash 83043 67541 63981 115796 114864
Total investments | 10641818 10149234 19540731 9861007 8144395
Net investment
income 369991 153257 136560 245985 716453

Traditionally, insurance companies concentrate
a significant part of their assets in low and medium-
risk  financial instruments, ensuring stable
profitability and control over liquid assets. The data
presented below indicate the structure of the
company's investment portfolio and the dynamics of
profitability over the past five years.

» Bank deposits. The volume of bank deposits
increased from 47,304 thousand AMD to 70,074

thousand AMD from 2020 to 2024. However, the
average profitability gradually decreased from 1.4%
to 0.98%. This trend shows that the company,
despite the increase in the volume of deposits, has
suffered a decrease in the profitability of bank
funds, possibly due to low interest rates.

» Loans provided. This direction has
maintained a stable and high profitability for the
company, averaging 11-12.4%. The volume of this
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segment of the portfolio in 2020 was 50,332
thousand drams, and in 2024 it reached 152,026
thousand drams, indicating the company's active
interest in high-yield debt instruments. Available-
for-sale securities. In 2022-2024, available-for-sale
securities made up a significant part of the
investment portfolio, up to 9,671,670 thousand
drams in 2022, and 6,478,941 thousand drams in
2024. The average yield was stable, within 8.26—
10%. This indicates that the company purposefully
uses securities to ensure high profitability, while
maintaining high liquidity.

» Securities held by the company and
securities pledged under repurchase agreements.
The volume of securities held by the company in
20202022 amounted to 3,432,495 thousand drams,
and securities pledged under repurchase agreements
- from 7,008,288 thousand drams to 1,328,490
thousand drams in 2024. This direction provided an
average return of 7.68-10%, demonstrating the
stability of the company's approximate portfolio
profitability and risk reduction strategy.

» Securities held to maturity. This direction
was a declining investment vehicle - 20,356
thousand drams in 2020, but the average return is
quite high - 9.5%, which indicates that the company
has chosen a strategy of a certain share of high-
yield, but longer-term investments.

» Cash. The volume of cash resources
fluctuated from 83,043 thousand drams in 2020 to
114,864 thousand drams in 2024, without an
average return, this direction mainly serves to
maintain liquidity. The total volume of the
investment portfolio in 2020-2024 fluctuated from
10,641,818 thousand drams to 8,144,395 thousand
drams in 2024. The structure of the investment
portfolio indicates that the company consistently
balances high- and low-yielding directions, aiming
to jointly ensure stable profitability and minimal
risk. This analysis allows us to conclude that the
company actively uses government bonds, high-
yield loans and liquid securities to control its
financial risks and increase the overall investment
return. Then, let's move on to developing an
optimization model, based on which the portfolio
will be reshaped, aiming to ensure maximum profit
under conditions of restrained risk. As a result of the
practical application of the model, it is necessary to
compare the initial and optimized results to find out
to what extent and what qualitative changes are
recorded in terms of profit size and stability.

Pezuon u mup, 2025, Ne 6 (61)

Now, according to the mathematical
formulation of the optimal asset portfolio planning
problem, we are required to find this vector of
assets:

C=(Cy, Cy, Cs, ..., Cy),

in which case the insurance company will be
ensured the maximum level of portfolio profit under
conditions of restrained risk, that is:

S=Yi—y Cq4 - Eg > max .
Ca, g=1.m

» where: S is the maximum return on the
portfolio,

» C is the amount of funds allocated to the
asset portfolio,

» n is the total number of different types of
assets, that is, how many different categories the
insurance company can invest in (for example,
government bonds, bank deposits, etc.),

» G is the index of a particular asset, which
represents a separate type of asset within the
portfolio. a takes values from 1 to n, where each
number represents a different asset.

» C, is the amount of investment in the ath
asset in the insurance company's investment
portfolio model or the share of that asset in the
portfolio.

» E. is the percentage return on the ath type of
asset of the insurance company.

While solving the optimization problem, one
should also take into account the restrictions applied
by the Central Bank of the Republic of Armenia. All
and separately taken assets equivalent to the
technical reserves formed by the insurance company
(reduced by the share of reinsurers) can be allocated
in clear directions and amounts, which can be
expressed by the following mathematical
conditions:

General restrictions. Since only a maximum of
3 percent of the funds can be kept as cash, it turns
out that the company must invest the remaining
funds in assets of no less than b;%, i.e. [7]

n

Z C . % =97%

a=1

(An insurance company must invest at least
97% of technical reserves in assets, the cash amount
must not exceed 3%).

c Cash =3%

c Central Bank bond = 100%

Restrictions on investing in corporate and
international securities

C International AdA—rated government and corporate bonds,international government—issued @bonds =

40%

0
C International AAA—rated government and corporate bonds,single entity =5%

0
c Securities of financial and non—financial organizations resident in the Republic of Armenia < 40%

0
C Securities of financial and non—financial organizations resident in the Republic of Armenia,one subject = 10%
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Bank deposits, loans

[u}
C bank accounts = 100%

[u}
c bank accounts, One subject = 20%

c Loans to insurance,investment

0
and credit organizations = 20%

]
c Loans to insurance,investment and credit organizations,single entity <5 -""3'

Repo agreements

C Securities purchased und

o)
er repo agreements = 50%

[u}
C Securities purchased under repo agreements,single entity = 10%

Shares in investment funds

C Shares in investment funds = 5% = 100 li‘l'h 1}111u1T

The above conditions are the constraints for the
optimal modeling of the investment portfolio of an
insurance company, which must be observed in
accordance with the regulations of the Central Bank
of Armenia. In addition to the restrictions of the
Central Bank, we also propose restrictions taking
into account the standard deviation of the portfolio.

ap - (Portfolio standard deviation) shows how
volatile the return on an insurance company's
investment portfolio is.

op = JZ?:l ;—izl C -G U!-j-Srisklevel

Where o;;is the correlation matrix of asset
returns.

The formulas present the limit values of the
standards set for insurance companies as of 2024,
but over time these restrictions may be changed by

the Central Bank. In case of changes, theoretically
there will be no problems with the application of the
model, since by entering the above-mentioned
objective function and all the restrictions currently
in force, we will obtain a possible option for the
optimal allocation of assets for the insurance
company. Since the task is to determine the
maximum profit through the optimal allocation of
available funds in permissible assets, the
maximization of income has been defined as the
objective function. Accordingly, let's enter all the
formulas into the Excel system and then solve the
problem using the Solver function of Excel. Here is
a comparative table of the initial and optimized
options of the portfolio for 2024.

Table 2. Indicators of the company's optimized portfolio
. . Initial - Optimized Optimized
Investment Direction Portfolio Profitability Pl())r tfolio pYiel d

Bank deposits 70,074 0.98 50,000 490
Loans granted 152,026 12.4 160,000 19,840
Securities available for sale 6,478,941 10 6,500,000 650,000
Securities held by the company - - 0 0
Securities pledged under repurchase 1,328,490 10 1,350,000 135,000
agreements
Cash 114,864 0 104,395 0

As we can see, the volumes of some areas in
the optimized portfolio, especially loans and
securities available for sale, have been increased,
which allows for higher profitability while
maintaining risk limits. As a result of such an
allocation, the company will receive maximum
profit, taking into account possible risks and
limitations.

Conclusion

Thus, the application of such an optimal asset
management model, taking into account the
peculiarities and limitations of the RA insurance
market, will allow companies operating in the RA
insurance market to optimally allocate reserves and
receive maximum profit as a result of the allocation
and at the same time ensure a sufficient level of
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liquidity to pay insurance benefits. The application
of such an optimal portfolio model will allow
insurance companies operating in the RA insurance
market to increase profitability, contributing to the
development of the capital market. The introduction
of such a model can serve as a methodological basis
for all insurance companies, which will make it
possible to assess, form and optimize the asset
portfolio, complying with both international best
practices and the regulations and risk management
requirements set by the Central Bank of the
Republic of Armenia.
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