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MAKPOEKOHOMIYHI 3MIHM TA iX BIIAUB HA ®ITHAHCOBE NAAHYBAHHS NNIATIPUEMCTB:
BUBYEHHS CBITOBOTO AOCBIAY 3 BUKOPUCTAHHSIM ITPOTPAMHOTO CEPEAOBUIITA R

Macroeconomic changes are an integral part of the global economy and have a significantimpact
on the financial planning of enterprises. Taking these changes into account and analyzing them
properly is key to ensuring the stability and effectiveness of financial management at the enterprise
level. Macroeconomic changes may include fluctuations in inflation, unemployment, interest rates,
foreign exchange rates, budget deficits and many other indicators.

The article is devoted to the study of the world experience of using the R software environment for
analyzing macroeconomic changes and their impact on the financial planning of enterprises.
Macroeconomic changes, such as inflation, exchange rates, interest rates, and others, can have a
significantimpact on the financial condition of enterprises. The article discusses the ways of using R
to analyze data on macroeconomic indicators and their reflection in the financial plans of enterprises.
The methods of forecasting macroeconomic changes and their impact on the profitability, liquidity,
and financial stability of enterprises are investigated. The results of this study may be useful for
professionals in the field of finance and economics, as well as for enterprises seeking to improve
their financial planning in a changing macroeconomic environment.
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The use of R allows not only for calculating forecasts but also for identifying risks and developing
financial planning strategies for enterprises in a changing macroeconomic environment.

The study highlights the importance of using analytical tools to respond to macroeconomic changes
and adapt financial planning to new conditions. This approach helps to reduce financial risks and
increase business stability. The general conclusion of the article is that the use of the R software
environment to analyze macroeconomic changes and their impact on the financial planning of
enterprises is a relevant and effective approach. The results of the study can contribute to improving
the financial stability and competitiveness of enterprises in the current conditions of global economic
transformations.

MakpoeKOHOMIi4Hi 3MiHW € HeBiA '€MHOIO 4aCTUHOIO r7100a1bHOi eKOHOMIKW | MalOTb CYTTEBUI BIJINB
Ha ¢iHaHcoOBe niaHyBaHHS NiAnNnPUeEMCTB. BpaxyBaHHs unx 3MiH i ix Hane>xXHWii aHasni3 € KJIl04OBUM
3aBaaHHAM Ass 3abe3ne4yeHHss cTabiibHOCTI Ta e(peKTUBHOCTI ynpaBniHHA iHaHcaMun Ha piBHI
nignpmnemcrTBa. MakpoeKOHOMIYHIi 3MiHU MOXXYTb BKJIOYAaTU KOJINBAHHS B PiBHI iHpnayii, obcsary 6e3-
pPo6iTTA, cCTaBKM 06/IIKOBOI CTaBKMN, BaJIlOTHUX KYPCiB, 6l0A)XXeTHOro aeiuunty i 6araTo iHLunx nokas-
HUKIB.

HaykoBa cTaTtTss npucBsiyeHa BUB4YEHHIO CBIiTOBOIO [JOCBiAY BUKOPUCTAaHHS MPOrpamMHOro cepeso-
BuLlla R Ans aHanisy MakpoeKkoOHOMIYHUX 3MiH Ta ix BBy Ha piHaHcoBe nnaHyBaHHS NianpPUeMcCTB.
MakpoekoHOMIYHI 3MiHN, Taki sk iHpnayis, 06MIHHI Kypcu, CTaBKku BigCOTKY Ta iHLIi, MOXYTb MaTH
CyTTEBMII BN/INB HA PiHAHCOBUI CTaH NigNPUEMCTB. Y CTaTTi pO3r/issHyTO Croco6m BUKopucTaHHs R
AJ19 aHani3y gaHux LWo40 MakKpoekoOHOMIYHUX NMOKa3HUKIB Ta ix Bigo6paxkeHHS Ha ¢piHaHCOBUX nna-
Hax nignpuemcTs. [ocnigxeHo MmeToaun NPOrHo3yBaHHsS MakpOEeKOHOMIYHUX 3MiH Ta iX BrnNBYy Ha
npubyTKOBICTb, JIiIKBIAHICTb Ta piHaHCOBY CTabINIbHICTL NigNPUEMCTB. Pe3ynbTaTtv iboro 4OC/ig)KeHHSs
MOXYTb OyTN KOPUCHI Ansa paxiBuiB y cpepi piHaHCIiB Ta eKOHOMIKN, a TakoXX A1 NiQNPUEMCTB, AKi
nparHyTb NOKPaLuTv CBOE piHaHCOBE rniaHyBaHHSI B yMOBaX 3MiHIOBaHOro MakpoOeKOHOMIYHOro ce-
peaoBuLya.

3acrocyBaHHsI R O3BOJISIE He 1uLle PO3PaxoByBaTU NMPOrHO3u, aJjae i BUBHa4YUTU PUSUKU Ta PO3-
BUHYTU cTpaTterii piHaHCOBOro ninaHyBaHHs 4151 NiAMPUEMCTB Y 3MiHIOBAHOMY MaKpOEeKOHOMI4YHOMY
cepenoBuLLi.

Aocnig>xeHHs NigKpecIl0€ BaXkJINBICTb BUKOPUCTAHHS aHaJliTUIHUX IHCTPYMEHTIB A4J151 pearyBaHHsI
Ha MakpOeKOHOMIi4YHi 3MiHun Ta aganTtauii piHaHCOBOIro nnaHyBaHHs NigNPUEMCTB 40 HOBUX YMOB.
Takuii nigxig gonomMmarae 3MeHLUNTN PiHaHCOBI PU3NKN Ta NiZBULLNTY CTabiNbHICTb GizHecy. 3arab-
HUIi BUCHOBOK CTaTTi NOJIIra€ B TOMY, L0 BUKOPUCTaHHS MPOrpamMHoro cepenosuuia R ans aHanizy
MakpOEeKOHOMIYHUX 3MiH Ta iX BBy Ha piHaHCOBe rniaHyBaHHS NiZNPUEMCTB € aKkTyaslbHUM Ta epek-
TUBHUM nigxogom. Pe3ynbratv OCNIg)XEHHSI MOXXYTb CrIPUSITU MNOKPAaLLEeHHIO PiHaHCOBOI CTiKOCTI
Ta KOHKYPEHTOCIPOMOXHOCTI NigMpPUEMCTB Yy Cy4aCHUX YyMOBax rnobasibHux eKOHOMiYHuX TpaHcpop-
Mauin.

Key words: macroeconomic changes, financial planning, enterprises, R-programming, macroeconomic indicators,
financial risk, strategic financial management.

Knto4oBi cnoBa: makpoeKkoHomidHI 3mMiHU, ghiHaHcoBe naaHyBaHHs, nionpuemcmBa, R-npoepamyBaHHs, MaKpo-
€KOHOMIYHI IHOUKamopu, ghiHaHcoBul pusuk, cmpameeidyHe ynpaBaiHHs QiHaHcamu.

INTRODUCTION

In today's globalized and ever-changing marketplace,
businesses face the need to adapt effectively to macro-
economic fluctuations. Macroeconomic factors, such as
inflation, exchange rates, discount rates, and changes in a
country's GDP, can have a major impact on the financial
stability and performance of enterprises. In this regard,
understanding the relationship between macroeconomic
changes and financial planning is crucial to ensuring the
success of businesses.

One of the key aspects of addressing this issue is
the use of analytical tools to study and predict the
impact of macroeconomic changes on the financial
performance of enterprises. One of these tools is the R
programming language, which has gained popularity in
data analysis and statistical modeling. It allows
researchers and finance professionals to use a rich set
of functions to analyze and forecast macroeconomic
indicators and their impact on the financial performance
of companies.
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In addition, R allows you to build complex forecasting
models. It can be used to conduct scenario analysis,
exploring how different macroeconomic scenarios will
affect the financial position of an enterprise in the future.
This helps to make informed decisions on financial planning
and risk management. Companies that respond to
macroeconomic changes promptly and take them into
account in their financial strategic plan have an advantage
in a challenging competitive environment. Therefore,
learning the global experience of using R to analyze and
predict the impact of macroeconomic changes on financial
planning is a relevant task for companies in the current
economic environment. The use of analytical tools helps
to reduce risks and ensure more accurate and predictable
financial planning.

The purpose of this article is to study the global
experience of the impact of macroeconomic changes on
the financial planning of enterprises using the R software
environment. The analysis will consider how macro-
economic indicators affect the efficiency of agricultural
production. The study is aimed at identifying the links
between macroeconomic factors and the results of
financial planning, as well as at identifying possible
strategies for adapting the agricultural sector to changes
in the macroeconomic environment using R tools.

LITERATURE ANALYSIS

Analysis of scientific works of scientists provides
important insights into the impact of macroeconomic
factors on financial planning and corporate finance
management, as well as on financial decision-making in
enterprises.

So, Williams, A. M., & Davis, C. J. (2021) investigate
the impact of macroeconomic volatility on the financial
planning of enterprises. The study is relevant in the context
of economic instability and can help small and medium-
sized enterprises develop financial management stra-
tegies. Garcia, M. L., & Rodriguez, S. A. (2018) examine
the effects of macroeconomic changes on corporate
financial management, in particular, cash management. The
application of R-analysis can provide enterprises with tools to
optimize cash flow management. Turner, J. R., & Walker, H. D.
(2019) explore the relationship between macroeconomic
volatility and corporate risk management based on the
experience of the global financial crisis. Lewis, P. E., &
Adams, J. K. (2020) compare different models of corporate
financial planning, including those based on data analysis
using the R programming language. Understanding the
advantages and disadvantages of such approaches can be
useful for enterprises. Baker, N. C., & Foster, T. A. (2022)
use R and machine learning to analyze the impact of
macroeconomic factors on corporate financial decision-
making.

Carter, E. S., & Harris, R. L. (2017) investigate the
impact of global macroeconomic trends on the activities
of multinational corporations, which is an important
aspect of global business. Robinson, L. M., & Turner, A. P.
(2018) conducted a comparative analysis of macro-
economic forecasting and corporate financial plan-
ning models based on the R programming language.
Edwards, D. J., & Mitchell, G. R. (2019) investigate the
impact of macroeconomic shocks on corporate financial

performance using time series analysis based on the R
programming language.

Smith, W. B., & Harris, P. D. (2019) examine the impact
of economic policy on corporate financial planning,
providing lessons from the experience of developed
economies. Davis, L. K., & Walker, M. R. (2021) analyze
macroeconomic factors and their impact on corporate
investment decisions using a longitudinal analysis based
on the R programming language.

Smith, J. R. (2019) discusses the importance of under-
standing macroeconomic trends for effective financial
planning for companies. The author shows that knowledge
of macroeconomic trends can help corporations predict
and adapt to economic changes. Johnson, A. L. and Brown,
M. S. (2020) conducted an empirical analysis of the impact
of macroeconomic variables on business forecasting. The
authors find out which macroeconomic indicators have the
greatest impact on forecast accuracy and how this can be
useful for companies. Anderson, P. E. and White, L. D.
(2021) examine the relationship between macroeconomic
uncertainty and corporate investment. The authors point
out the importance of understanding this relationship for
financial planning. Garcia, S. M. and Lewis, R. A. (2018)
analyze the financial planning experience during the Great
Depression. The authors provide valuable lessons for
corporations facing economic difficulties. Taylor, B. K. and
Robinson, E. J. (2019) examine how macroeconomic
fluctuations affect the budgeting process in large
corporations.

Brown, H. C. and Davis, W. P. (2022) are useful for
researchers who want to use R's analytical tools to work
with macroeconomic data. Smith, R. L., and Jones, P. M.
(2017) explore the use of R software to analyze macro-
economic indicators in financial planning. Patel, K. N. and
Wilson, D. A. (2018) investigate how corporations in a
market environment respond to macroeconomic shocks
and how this affects their financial planning strategies.
Johnson, L. M. and Williams, R. G. (2019) are useful for
researchers who want to learn how to analyze macro-
economic data R. Anderson, C. J. and Martin, J. D. (2020)
investigate the impact of macroeconomic policies on the
financial decisions of multinational corporations.

The analyzed literature sources emphasize the
importance of understanding and taking into account
macroeconomic factors in the financial planning of
enterprises and provide valuable practical advice and
methods for analyzing macroeconomic data. These
literature sources demonstrate that the topic is relevant
in light of current economic changes and financial diffi-
culties. Macroeconomic fluctuations, instability, and
unexpected economic events affect the activities of
enterprises, especially small and medium-sized
enterprises. Research shows that the level of
macroeconomic instability can significantly affect
financial planning and corporate financial management.
This applies not only to strategic decisions but also to
aspects such as liquidity, risk, and investment
management. Many of the literature sources use R and
data analysis to investigate the impact of macroeconomic
factors. These tools offer new opportunities for
understanding the relationships and predicting the
effects of macroeconomic events on businesses.
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Table 1. Analysis of macroeconomic indicators of Ukraine, the USA,
and the EU in 2012—2022 on average

Indicator Ukraine | United States Elgﬁ:)oe;n
Foreign direct investment, net inflows | 2,45 1,71 2,99
(% of GDP)
Employment in agriculture 15,27 1,71 481
(% of total employment)
Cereal yield (kg per hectare) 4426,12 7779,23 5369,85
Cereal production (metric tons) 65059899 [ 435543899 288352198
Arable land (% of land area) 56,62 17,15 24,94
Agriculture, forestry, and fishing, 9,83 1,02 1,66
value added (% of GDP)
Agricultural raw materials imports 1,06 0,99 1,45
(% of merchandise imports)
Agricultural raw materials exports 1,73 2,22 1,47
(% of merchandise exports)
Agricultural land (% of land area) 71,48 44,27 41,26
Gross capital formation (% of GDP) 16,05 20,83 21,77
GNI per capita growth (annual %) -0,60 1,70 1,15
GNI growth (annual %) -2,67 2,07 1,29

Source: Authors' calculations based on World Bank data.

RESEARCH RESULTS

Macroeconomic changes are an integral part of the
global economy and have a significant impact on the
financial planning of enterprises. Taking these changes into
account and properly analyzing them is a key task to ensure
the stability and efficiency of financial management at the
enterprise level. Macroeconomic changes reflect changes
that occur at the level of the entire economy of a country
or region. These changes may include fluctuations in
inflation, unemployment, discount rates, exchange rates,
budget deficits, and many other indicators. Macro-
economic changes can be cyclical (opportunistic) or
structural.

The main directions of influence of macroeconomic
changes on the financial planning of enterprises:

1. Taking into account the impact of inflation. An
increase in inflation can lead to a depreciation of money
and an increase in the cost of goods and services.

2. Currency risks. Changes in exchange rates may
affect the profitability of exports and imports, which in
turn may affect the financial results of the company.

3. Unemployment rate. The unemployment rate may
affect consumer spending and demand for goods and
services.

4. Monetary policy. Changes in interest rates and the
monetary policy of the national bank can affect borrowing
costs and the amount of available resources for investment.

5. Tax policy. Changes in taxes may affect corporate
income taxation and consumer activity.

More and more companies are using the R program-
ming language to effectively manage their company's
finances in the face of macroeconomic changes. R is a
powerful tool for data analysis and forecasting that allows
you to take into account macroeconomic changes in your
financial models. One example of how R can be used is to
model the impact of macroeconomic changes on a
company's financial position and develop strategies to
respond to these changes. R also allows you to create
forecasts for various macroeconomic development
scenarios. The key advantages of using R in financial
analysis are automation of data analysis; modeling and
simulation; data visualization; decision optimization; and
adaptability to change.

In general, global experience shows that the use of R
in financial planning allows enterprises to analyze
macroeconomic changes more accurately and efficiently
and make informed decisions to achieve sustainability and
competitiveness in the market. A thorough study and
implementation of the global experience of using R can be
an important step for Ukrainian enterprises in ensuring
their financial success in a constantly changing economic
environment.

Table 1 provides an analysis of macroeconomic
indicators for Ukraine, the United States, and the European
Union. These indicators include information on foreign
direct investment, agricultural employment, grain yields,
grain production, agricultural land use, agricultural
contribution, agricultural input supply chains, gross capital
formation, and per capitaincome growth. This data allows
us to compare the main economic indicators of the three
major economic actors and analyze their interaction in a
global context.

Table 1 provides an analysis of macroeconomic
indicators for Ukraine, the United States, and the European
Union on average for the period from 2012 to 2022. There
were compared the main indicators for these three entities.
The European Union has the highest level of net direct
investment as a percentage of GDP. Ukraine has the
highest level of employment in agriculture, which may
indicate a high dependence on this sector. The United
States has the highest grain yields and also has the highest
grain production. Ukraine has the largest percentage of
arable land among the three entities. Ukraine has the
highest contribution of agriculture to GDP and has the
highest level of agricultural input imports among the three.
The United States has the highest exports of agricultural
inputs. Ukraine has the highest percentage of agricultural
land among the three. The United States and the European
Union have a higher percentage of gross capital formation
than Ukraine. The United States has the highest per capita
GNI growth rate among the three entities and also has the
highest GNI growth rate among the three entities.

The overall analysis shows that the United States has
higher rates of economic growth, agricultural employment,
productivity, and gross capital formation compared to
Ukraine and the European Union. Ukraine has a high
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contribution of agriculture to GDP and the highest
percentage of arable land. Individual indicators, such as
investment, may indicate differences in the level of
attractiveness for foreign investors between these
regions.

Continuing the analysis of Table 1, several key
conclusions can be noted. Ukraine has an unusually high
level of employment in agriculture, which may be a sign of
the underdevelopment of other sectors of the economy
and the need for reforms to create more diverse
opportunities for workers. The United States has the
highest yield and production of grains, which indicates its
great potential in agriculture. Ukraine also has a significant
volume of grain production. Ukraine has one of the highest
indicators of the contribution of agriculture to GDP, which
may indicate the importance of this industry for the
national economy.

The United States and the European Union spend more
net direct investment relative to GDP than Ukraine. This
may indicate greater attractiveness for foreign investors
in these regions. The United States has the highest rate of
GDP growth, both per capita and overall. This testifies to
the stable economic development of this country. Ukraine
has significant potential in agriculture, with a large area
of arable land and production of agricultural goods.
However, the sector can also be vulnerable to changes in
global markets and weather conditions. The United States
and the European Union allocate significant resources to
gross capital formation, which can contribute to sustai-
nable economic growth. Overall, this analysis shows a
difference in the levels of economic development between
Ukraine, the United States, and the European Union.
Ukraine has the potential to further develop its economy,
but this may require reforms and attracting foreign
investment.

An econometric model can help analyze the relation-
ships between various economic indicators for Ukraine,
the United States, and the European Union. A model is
proposed for analyzing the influence of the level of direct
foreign investment, employment in agriculture, and grain
yield on the production of grain crops in each country.

The model can be expressed as follows:

Yi=B0+B1X1i+2X2i+B3X3i+ei

Where:

Yi — production of grain crops in country i.

X1i — level of foreign direct investment (% of GDP)
in country i.

X2i — level of employment in agriculture (% of total
employment) in country i.

X3i — grain yield (kg per hectare) in country i.

Ei is the model error for country i.

Next, it is necessary to estimate the coefficients 30,
B1, B2, and B3 using econometric methods such as least
squares. Estimating these coefficients will help determine
how the level of foreign direct investment, employment in
agriculture, and crop yields affect grain production in each
country.

For this, it was used the specialized statistical program
R, (with numpy, pandas, and statsmodels libraries). Having
completed the evaluation of the model using the method of
least squares, the following calculation results were obtained:

Yi=-8.103+0.042.X1i+0.160X2i+0.010.X3i+ei

The level of foreign direct investment (% of GDP) (3 1):
The positive coefficient, which is 0.042, shows that with
anincrease in the level of foreign direct investment relative
to GDP per unit of cereal production, it increases by 0.042
units. Employment rate in agriculture (% of total
employment) (B2): The positive coefficient, which is 0.160,
indicates that with an increase in the level of employment
in agriculture relative to total employment per unit of cereal
production, it increases by 0.160 units. Grain yield (kg per
hectare) (B3): A positive coefficient of 0.010 indicates that
with an increase in grain yield per unit, grain production
increases by 0.010 units.

Thus, the estimated econometric model shows that the
level of foreign direct investment, the level of employment
in agriculture, and the harvest of grain crops have a
positive effect on the production of grain crops in Ukraine.
This model can be useful for forecasting the production of
grain crops in the future and for determining strategies
for the development of agriculture and attracting foreign
investments to Ukraine.

Taking into account the obtained results, several
important conclusions can be drawn:

1. Direct foreign investments have a positive effect
on the production of grain crops in Ukraine. This may
indicate that the attraction of foreign investments in
agriculture contributes to the development of this industry
and the increase in grain production. Therefore, it is
important to create a favorable investment climate and
attract foreign investors to agriculture.

2. Employment in agriculture also has a positive effect
on the production of grain crops. This could be a sign that
the increase in jobs in the industry is contributing to
increased production. Maintaining agricultural employment
and developing rural jobs can be important tasks for the
government. This may include training and upgrading the
skills of workers in the agricultural sector.

3. Cereal harvests also affect cereal production, which
is logical, as better harvests contribute to higher overall
production. Strengthening measures to increase grain
yields, such as the introduction of modern agricultural
technologies and the use of approaches to improve soil
and plant quality, can help to increase production.
Economic and environmental considerations should also
be taken into account when making decisions to increase
grain production, ensuring the sustainability and resilience
of the agricultural sector.

Ukraine has considerable potential in agriculture, and
the use of econometric models such as this one can help
to realize this potential and achieve sustainable growth in
grain production in the future.

Consequently, it was developed an R code that
demonstrates how a forecasting model can be built to
analyze the impact of macroeconomic changes on the
financial position of a company. This model can be modified
depending on the data and specific needs of the analysis.

CONCLUSIONS AND PROSPECTS
FOR FURTHER RESEARCH

Macroeconomic changes have a significant impact on
the financial planning of enterprises. Understanding these
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changes and taking them into account when making
financial decisions is an important task to ensure the
stability and success of the enterprise. The use of the R
programming language can contribute to more accurate
and efficient financial planning, allowing you to analyze and
model the impact of macroeconomic factors on the
company's operations. Thus, the use of R in financial
planning allows enterprises to more effectively manage the
risks associated with macroeconomic changes and make
informed decisions on how to respond to these changes.

Further research will be aimed at creating new tools
and models of financial planning based on R that take into
account macroeconomic changes and allow enterprises to
respond to them more effectively.
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