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The presented article explores the investment methodology and offers practical recommendations for the effective manage-
ment of the foreign currency investment portfolio of the enterprise of the pharmaceutical industry. Based on the use of exist-
ing scientific and methodological approaches, including system analysis, statistical methods, risk and profitability analysis,
improved methods and models of currency portfolio management were developed. Such tools allow enterprises to increase
flexibility, optimize investment decisions and minimize risks, which is especially important in the context of market volatility.
The results of the research are of practical importance for pharmaceutical companies, allowing them to optimize the manage-
ment of currency investment portfolios and increase the efficiency of investments in conditions of global economic uncertainty.
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YV npoyeci peanizayii nooanozo 0ocnioicentns 6yn0 30iCHeHO 2MUOOKUL AHALI3 MEOPEeMUUHUX NOIONCEHb A NPAKMUYHUX
acnekmie, nog's13anux 3 PoOpMy8aHHAM MAa YNPAGIIHHAM GANIOMHUM IHGeCmMuyiuHuM nopmeenem nionpuemcmea. Memoio po6o-
mu 6y710 He uuLe UGUEHHs CYMHOCI THgeCmuyill ma nopmenvbHo2o ineecmyanisi, ae il po3poOKa KOHKPEMHUX MEMOOUYHUX
peKomeHOayiil, AKi 00NOMONCYMb NIONPUEMCMBEAM ONMUMIZYEAMU C801 IHeeCcmMuYitiHi cmpamezii'y 6i0n06iob Ha OUHAMIYHT 3Mi-
HU iHaHCc06020 PUHKY. Lle 00cnioxHcenHs OXONI0e KOMNIEKCHUN AHAI3 THEeCMUYILIHOT OiAIbHOCI, 8KIIOYAIOYU OYIHKY PUSUKIE
ma OOXiOHOCMI, a MAKONC POPMYIIOBAHHS THEGECMUYITIHUX Yilell, Wo € KI0408UMU OJi YCHIWHO20 YNPAGIIHHA GAIOMHUMU
nopmabenamu. OchosHy yeaey OVi0 npudiieHo aHalizy meHoeHyil po3eumKy QIHAHCO8020 PUHKY, K Y c&imi, mak i 6 Ykpaini, 3
Memoio UsIGIEHHs NEPCNEKMUBHUX HANPSAMKIG 0151 IH8ECMYBAHHA A GUSHAYEHHS NOMeHYIUHUX pu3suKis. Lle 0ozeéonuno cghopmy-
6amu yimke po3yMiHHA CYYACHO20 CMAHY IH8eCMUYiliHOI chepu ma euokpemumu ehexmueri cmpamezii' ynpasninus nopmae-
JISIMU 8 YMOBAX eKOHOMIUHOI HegusHauenocmi. Ha 0cHosi 6UKOpUCMAaHHsL ICHYIOUUX HAYKOB0-MeMOOUUHUX NiOX0016, BKIIOYAIOYU
CUCMEeMHUL AHAI3, CMAMUCMUYHI MemoOU, aHAi3 pusuKie ma 0oXioHocmi, 6y10 po3podieHO 800OCKOHANIEH] MEMOOUKY ma
Mmooeni ynpasninua eanomuumu nopmepenamu. Haykosa HousHa nooano2o 00CioxHcenHs noasede y 600CKOHAIEHHI MemoOuKu
ma MoOeni YnpasiinHs 6aIOMHUM IHEeCMUYIIHUM nopmdgenem, adanmo8anux 00 yMos (PIHAHCOBOI Kpusu ma eKOHOMIYHO!
HesusHauenocmi. 11i0 uac excnepumenmy oocnioxncenns Ha IIpAT « Papmayesmuuna Qipma «/lapruysa»y» 6yno 0osedeHo, ujo
nopmeens, cpopmosanuii 3a mooennio LLlapna demoncmpye Hatkpawi NOKA3HUKU OOXIOHOCHI Ma PU3UKy Y NOPIGHAHHI 3 allb-
MEPHAMUSHUMU THBECTIUYILIHUMU CIMPAMEe2ISMU, WO CBIOUUMb NPO 1020 HA036udaliHy edekmuericms. OUiKy8ana 0OXiOHICHb
nopmabena ckaana 30,47%, nepesuwyrouu baszosuti nokaznuk na 20,7 n.n. Takooc 6axciusum acnekmom NOKpaujeHHs eqhexmus-
Hocmi iHeecmuyiliHo2o nopmaens Oyno eukopucmants 14 eamomuux nap. Taxuil nioxio 3a6e3neuus WuUpoKi MOICIUBOCMI Oisl
ougepcughixayii, smeHwyOuU pusuK, N08'a3anull 3 KOHYeHmpayicio na 8y3vkomy nabopi eaniom. Bruouenna maxoi Kinbkocmi
BATIOMHUX NAP Y NOpmeenv CHpusio 30A1AHCYBAHHIO NOMEHYIIHUX NPUOYMKI6 MAa PUUKIE, GHOCAYU BKIAO Y 3A2aNbH) CMill-
Kicmb ingecmuyitinoi cmpamezii.

Kntouoei cnosa: santommnuil ingecmuyitinuii nopmeens, YRpasnints pusukamu, gapmayesmudni nionpuemcmesa, egpexmusne
Ynpasninna nopmebenem.
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Problem statement. Investment is a critical aspect
of the financial strategy of any enterprise. It serves as a
driver of its growth, innovation, and capital increase. In the
context of the modern economy, understanding the nature,
goals, and types of investments is key to effective capital
management and achieving the long-term financial goals
of the enterprise.

Currency investment portfolios are an important tool
for protection against volatility and a source of financial
stability. To effectively manage them, you can use various
strategies and methods of market analysis. For example,
diversification of investments, analysis of financial
statements of companies, assessment of macroeconomic
trends, etc. Companies and investors must constantly
improve their knowledge and skills in the field of finance
in order to successfully manage their investments in the
conditions of constant change and the need to quickly react
to the situation.

Analysis of recent research and publications.
Famous economists M. Brenan [1], H. Henry Kao [2],
L. Gladstein [3], and B. Durham [4] made a significant
contribution to the field of portfolio investments and their
impact on international financial markets. The works
of H. Markowitz [5] and V. Sharp [6] are devoted to the
formation of effective investment portfolios and corre-
sponding risk assessment. However, many issues remain
not studied enough. In particular, the problems of forming
and managing currency investment portfolios of Ukrainian
enterprises of the pharmaceutical industry require in-depth
research.

Formulating the purposes of the article. The purpose
of the study is the development of theoretical provisions
and the development of practical recommendations for the
effective management of the currency investment portfolio
of pharmaceutical industry enterprises.

Methodology. The work uses a wide range of
theoretical and methodological approaches, including
system analysis, statistical methods, risk and profitability
analysis, as well as generalization and comparison methods

for effective identification and analysis of key factors that
affect investment portfolio management.

Presentation of the main research material. In the
context of modern globalization and the integration of
world economies, financial markets are undergoing rapid
and significant changes, covering all areas of the economy —
from capital markets to exchange rates. Understanding and
adapting to these global trends are becoming key success
factors for companies, especially those involved in
international trade and investment.

The response of financial markets to global events
such as pandemics, geopolitical crises, and technological
breakthroughs requires companies to review their
investment policies and risk management strategies.
Where one of the key elements of the risk minimization
strategy is the diversification of the investment portfolio.
For international companies, investments in the currencies
of different countries and global financial instruments
become part of a diversification strategy, based on the
analysis of economic prospects and currency trends.
The distribution of investments between different assets,
economic sectors, and geographical regions allows to
reduce the overall level of portfolio risk.

To protect against risks, there is the potential for profit
from foreign exchange investments within the framework
of a sensibly structured investment portfolio. Based on the
dynamics of exchange rates, investing in the most liquid
currency pairs can provide investors with unique oppor-
tunities for earning thanks to speculative strategies, but
this requires a deep understanding of market processes and
constant analysis of market trends (Figure 1).

The Ukrainian financial market is facing unprecedented
challenges and difficulties in the context of the ongoing war with
Russia. Observing the graph of the hryvnia/dollar exchange
rate, one can notice a significant increase in the exchange
rate of this currency pair, which indicates the weakening of
the hryvnia exchange rate and its devaluation (Figure 2).

Such fluctuations in currency rates directly affect the
country's economy, as they cause significant financial losses
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Figure 1. Normalized chart of currency pairs for 2023

Source: graph built in Python Notebook environment based on currency value data
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Graph of the UAH/USD Currency Pair for 2014-2023
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Figure 2. Graph of the UAH/USD currency pair for 20142023

Source: graph built-in Python Notebook environment based on currency value data

for all economic entities operating in the country. Industries
that depend on imports are particularly sensitive, as the
devaluation of the national currency makes the purchase of
foreign goods and raw materials more expensive.

Pharmaceutical enterprises belong to the category of
such sensitive industries. Most pharmaceutical companies
purchase raw materials and components on international
markets in foreign currency, while revenues from product
sales are received in national currency. This makes them
particularly vulnerable to exchange rate fluctuations, as
the weakening of the national currency directly affects the
growth of costs and, as a result, reduces the profitability
of operations. In this context, to minimize currency risks
and protect against unforeseen losses, pharmaceutical
companies resort to the formation of currency portfolios as
a strategic hedging tool.

In the presented study, the approbation of scientific
and applied hypotheses was carried out on the example of
PJSC "Pharmaceutical Firm "Darnytsya". The company
is recognized as a leader in the field of pharmaceutical
production in Ukraine and ranks first in terms of sales of
medicinal products in the domestic market (Table 1).

Table 1
The market share of pharmaceutical companies
of Ukraine in 2022
Company Million UAH MS, %

Farmak (Ukraine) 5587 5,38%
Darnytsya (Ukraine) 5032 4,84%
TEVA (Israel) 3941 3,79%
Acino (Switzerland) 3934 3,79%
KRKA (Slovenia) 3539 3,41%
Arterium (Ukraine) 3532 3,40%
Sanofi (France) 3493 3,36%
Berlin-Chemie (Germany) 3376 3,25%
Kyiv Vitamin Plant (Ukraine) |3 287 3,16%
Kusum Farm (Ukraine) 2926 2,82%
Others 65221 62,8%

Source: compiled by the authors based on the company's financial
Statements

The company also sells its products on international
markets (Table 2).

Table 2
Countries to which the products
of PJSC "FF Darnytsya" are exported

Country [T:t[{":;?;]?(fl’l Net income, %
Ukraine 4981,1 94.,9%
United Kingdom 69,7 1,3%
Kazakhstan 64,1 1,2%
Poland 41,1 0,8%
Georgia 40,9 0,8%
Moldova 12,3 0,2%
Yemen 10,3 0,2%
Armenia 9,7 0,2%
Other countries 18,0 0,3%
Total 52472 100,00%

Source: compiled by the author based on the company's financial
Statements

During the study of financial indicators, the sensitivity
of the company to changes in the exchange rate of the
Ukrainian hryvnia was established. In the case of a
20% strengthening of the Ukrainian hryvnia against the
corresponding currency, there is an equivalent opposite
effect on pre-tax profit. Therefore, the authors are offered
the formation of a currency portfolio, which will include
the currencies of the countries with which the company
actively cooperates on the trade market. This will provide an
opportunity to smooth out currency fluctuations and reduce
the risk of losses from adverse changes in exchange rates.

The tasks that were set during the creation of the currency
portfolio in the company included the following items:

— protection against currency fluctuations;

— optimization of currency operations;
risk diversification;

— opportunities for earning on currency transactions;
— ensuring liquidity;
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— investment opportunities.

To simulate an improved currency portfolio, 14 currency
pairs were included and short sales were allowed, this can
significantly increase portfolio returns:

— Euro/US dollar (EUR/USD);

— British Pound/US Dollar (GBP/USD);

— Polish zloty/US dollar (PLN/USD);

— New Zealand dollar/US dollar (NZD/USD);

— US Dollar/Japanese Yen (USD/JPY);

— US Dollar/Swiss Franc (USD/CHF);

— US dollar/Canadian dollar (USD/CAD);

— US Dollar/Chinese Yuan (USD/CNY);

— Australian dollar/US dollar (AUD/USD);

— US dollar/Mexican peso (USD/MXN);

— US Dollar/Brazilian Real (USD/BRL);

— US Dollar/Indian Rupee (USD/INR);

— US dollar/Swedish krone (USD/SEK);

— Kazakhstan tenge/US dollar (KZT/USD).

The selected currency pairs provide high liquidity,
which allows for quick and efficient transactions without
a significant impact on the market price. Diversification
across different currency pairs is key to reducing overall
portfolio risk, allowing potential losses in one currency
to be offset by gains in another. Also important is the
geographical distribution of foreign exchange assets,

AUDUSD EURUSD GBPUSD KZTUSD NZDUSD PLNUSD

Date

2023-12-25 C

2023-12-26 C

2023-12-27 0.682380

2023-12-28 (

2023-12-29 ( 1.106819

USDBRL

which helps manage regional risks and take into account
different economic cycles.

To model the current performance of the portfolio, we
will take data for the last 12 months, from January 1, 2023,
to December 29, 2023 (Figure 3).

The portfolio's expected return is the total expected
return of the currencies included in it, weighted by their
share in the portfolio. In Figure 4 shows the dynamics of
daily rate changes for each currency pair of the portfolio.

In Figure 5 presents the expected returns of currency pairs.

The results of the calculation of the standard deviations
of the returns of the currencies of the proposed portfolio
are presented in Figure 6.

So, all the necessary data is obtained to build a chart
that compares all combinations in terms of volatility
(or risk) and return. The red point is obtained from the
previous calculations above and will reflect the yield and
volatility for the simulation with the maximum Sharpe
ratio (Figure 7) [6].

The obtained coefficients for the portfolio with the
maximum Sharpe ratio and minimum volatility are shown
in Figure 8.

In Figure 9 shows the profitability of the optimized
portfolio when simulating the investment portfolio from
December 2023 to January 2024.

UsSDCAD USDCHF USDCNY USDINR UsDIPY USDMXN USDSEK

59495 0141177 0.012024 0.007025 0.058898 0.100174

81 1.185733 0.140706 0.012150 0.007071 0.058993 0.100290

Figure 3. Current values of currency pairs for a portfolio with short sales allowed

Source: graph built-in Python Notebook environment based on currency value data
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Figure 4. Dynamics of exchange rates for each currency pair of the portfolio

Source: graph built-in Python Notebook environment based on currency value data
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Figure 5. The expected return of currency pairs for the period from January 1, 2023, to December 29, 2023, %
Source: graph built-in Python Notebook environment based on currency value data
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Figure 6. Expected risk of currency pairs for the period from January 1, 2023, to December 29, 2023

Source: graph built in Python Notebook environment

The obtained indicators are positive, and these
strategies may interest conservative investors, but when
using more flexible strategies and a larger number of
currency pairs in the portfolio, it is possible to get higher
returns.

The application of modern portfolio theory has
traditionally been limited to stocks and bonds. However,
the presented thesis demonstrated its universality, having
spread to foreign exchange markets. By increasing
the portfolio width to 14 currency pairs and allowing
short sales, the portfolio return increased from 9.77% to
30.47%, the portfolio risk increased from 9.29% to
11.45%, and the Sharpe ratio — a measure of risk-adjusted
return, increased from 1.05 to 2.49.

The obtained results testify to the effectiveness of
the proposed changes and emphasize their importance in
portfolio management. By applying this advanced approach
to portfolio construction, currency portfolio managers can
improve their risk-return ratio, increase their resilience to
market fluctuations, and potentially generate significantly
higher returns

In the process of testing the investment strategy of the
currency portfolio on the data of 2024, a capital growth of
7.4% was found in just two months. Such an indicator is
an indicator of the high efficiency of selected investment
decisions and confirmation of a competent approach to
portfolio formation. Taking into account the dynamic
and sometimes unpredictable nature of currency markets,
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An efficient portfolio with a frontier
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Figure 7. Visualization of investment portfolio simulation and constructed effective frontier

Source: graph built in Python Notebook environment

AKTHB InBecTMuii %

InBecTMuil

EURUSD -15967.400954 15.967401

USDCHF  15967.400954 15.967401

PLNUSD 12330.027017 12.330027

AUDUSD -11590.417005 11.590417

GBPUSD 9230.115796 9.230116

USDCAD 9000.344896 9.000345

USDMXN 8189.839623 8.189840

USDJPY  -7461.566466 7.461566

NZDUSD  -2764.116779 2.764117

USDCNY  -2762.041017 2.762041

KZTUSD 2021.313287 2.021313

USDSEK  -1253.600649 1.253601

USDBRL 1244 . 818578 1.244819

USDINR -216.996979 0.216997

Figure 8. Coefficients for the portfolio with the maximum
Sharpe ratio
Source: graph built in Python Notebook environment

capital growth by such a significant percentage in a short
period indicates a well-chosen composition of assets, the
effectiveness of applied risk management strategies, and a
high level of market intuition.

The two-month return of 7.4% is particularly significant
in the context of global economic volatility and changing
market conditions beyond 2023. This indicates that the
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portfolio has not only been able to adapt to changing
market conditions but also successfully used these changes
to the investor's benefit, demonstrating the ability to grow
even in difficult economic situations.

The projected return of the portfolio for 2024 is about
32%, which indicates a potentially significant growth
compared to the previous period (Figure 10). This
conclusion is based on a linear regression model applied
to existing data on cumulative returns at the initial stage
of the year.

Despite the positive trend, it should be taken into account
that the projected yield may be affected by some external
factors, such as changes in financial markets, exchange
rate fluctuations, geopolitical risks, and macroeconomic
indicators. It is important to note that since linear regression
does not take into account the potential non-linearity and
volatility of the market, there is significant uncertainty in
long-term forecasts, which requires constant monitoring
and adjustment of the investment strategy according to the
current market situation.

Conclusions. The application of diversification as a
key element of the portfolio strategy allowed to mitigate
the risk of losses in the context of fluctuations of some
currencies, thereby ensuring a stable growth of the total
capital. The selective selection of currency assets that
are part of the portfolio is based on thorough analysis
and forecasting of their growth potential and reaction to
macroeconomic trends, which demonstrates a professional
approach to investing.

By forecasting indicators of the currency investment
portfolio, high-quality diversification of assets became key
elements in minimizing risks and optimizing profitability.
The creation of a diversified portfolio of 14 different
currency assets made it possible to achieve greater
resistance to unidirectional market changes due to negative
or low correlation between individual assets. In particular,
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Figure 9. Profitability of the optimized portfolio when simulating the investment portfolio
from January 2023 to January 2024
Source: graph built-in Python Notebook environment
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Figure 10. Profitability of the optimized portfolio when simulating the investment portfolio in 2024

Source: graph built-in Python Notebook environment

taking into account geopolitical risks, macroeconomic
indicators and monetary policies of different countries help
to form a reasonable assumption about future exchange
rate fluctuations, thereby ensuring effective management
of the portfolio's currency positions.

In the context of analyzing the application of
diversification in a currency investment portfolio, the

implementation of a practical strategy covering assets with
different geographical areas and economic characteristics
is a fundamental principle of reducing the overall portfolio
risk. A portfolio made up of assets with varying levels of
volatility and potential returns allows not only to diversify
risks but also to optimize the portfolio's overall return
through efficient capital allocation.
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