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Abstract: In an unstable economic climate, all market participants want to know is when is the timing
to overcome a recession, and what measures and means to use for economic recovery. In this regard,
the process through which the Eurozone economy has gained momentum since the summer of 2022
has been a volatile one. This was reflected in a sharp rise in the price level, followed by a sharp rise
in the ECB interest rates. The purpose of this paper is to provide short-term forecasts of the main
parameters of monetary and fiscal policy by the euro area monetary authorities, based on a model
developed by the authors. The distinctive feature of the presented and proposed model lies in the
particularly careful selection of the parameter values based on actual statistical data. The statistics
used for the proposed model cover the period from 2015 to December 2022. The simulation results
show that the European Central Bank (ECB) needs to maintain a policy of high interest rates for a
period of 12 to 14 months, which will help to bring inflation down to 2–3 percent in the future and
move to a stage and phase of sustainable economic growth.

Keywords: inflation; interest rate; Kagan demand function; Lucas supply equation; mathematical
model; unstable economics

MSC: 00A72; 91B02; 91B62

1. Introduction

Periods of economic downturns, high volatility in major commodities and assets,
and rising consumer prices are of particular interest to economists, as they hide causal
relationships that reveal the nature of the instability of economic processes. Over the
past twenty-five years, the world has experienced several such recessions, the causes of
which were of a different nature. If the Asian crisis of 1998 affected mainly the countries
of Southeast Asia, then the crisis of 2008–2009 already had a global character, affecting
primarily the developed economies, primarily the North American and Western European
countries. The COVID-19 pandemic, due to its scale and rapid spread, practically para-
lyzed the entire global economy in 2020, but this shock was overcome relatively quickly.
A possible economic growth recovery model for emerging economics for the period after
the COVID-19 pandemic was proposed in the work by Akaev et al. [1]. The events around
Ukraine that followed after February 2022 led the EU countries to the highest inflation in
its history, and it is obvious that its curbing will take more than one year. In conditions
of unstable development, the key questions that all market participants want answers to
are the timing of overcoming such a recession and the tools that will be used to restore
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the economy. Although economic practices have already developed traditional and non-
traditional mechanisms for resolving crisis situations, the causes of recessions themselves
can be of a different nature. Some of the reasons for unstable economic processes are of a
microeconomic nature, with firms and entrepreneurs accumulating bad debts or making
erroneous investments in a competitive environment. Therefore, it is probably not a coinci-
dence that the strategy of companies to accumulate debt as a means of increasing capital
for business operations is increasingly attracting attention from researchers [2]. Another
area of research at the enterprise and company level is predictive insolvency/bankruptcy
modeling. In this case, the overall prosperity and financial stability of a firm is assessed by
establishing critical and key financial ratios, as well as other characteristics of the enterprise
and the economic and national environment in which it operates [3]. New technological
opportunities that are not equally available to companies operating in developed and
emerging markets can also be a hidden cause of crises, as in the case of the dot-com bubble
and various cryptocurrencies [4], or they can offer new hope for development, as in the
case of new financial technology (Fintech) [5].

In the study by Evgenidis et al. [6], the yield spread (the difference between the yield
of long-term and short-term treasury securities) is proposed to be one of the effective
predictors of the future state of an economy, which has proven to be particularly successful
in predicting such variables as production growth and inflation, yet with the caveat that, in
countries with well-developed stock markets, stock prices may be a better leading indicator
of economic activity than return dispersion. A Granger causality test was applied in the
studies by Molnár et al. [7,8] to determine whether stock indexes might help to predict
GDP declines in the V4 countries. There are also descriptions in the literature of targeted
models to test the effectiveness of different policy scenarios to address the problem of high
public debt-to-GDP ratios, such as the macro-econometric model of the Greek economy [9].

This paper proposes a mathematical model that describes the process of economic
dynamics under conditions of high inflation and unstable development. The authors are
aware that no universal models describing such processes can be found, but the proposed
model can be considered as one of the possible approaches to describe the process of
unstable economic development and possible measures that can be adopted to change the
economic situation.

The structure of this paper is the following: After the literature review on unstable
economic development, inflation, economic crisis, and economic measures, the proposed
mathematical model is presented, justified by simulations and forecasts. The results are
summarized in Section 4.

2. Literature Review

With a certain degree of conditionality, publications that are devoted to the problems
of unstable economic development can be divided into two large groups. The first group of
publications deals with various aspects of the relationship between inflation and economic
growth. Some authors have pointed to the absence of a rigidly determined relationship
between growth and inflation, when economic growth is possible both with and without
inflation [10]. Other authors were more categorical, stating that inflation does not contribute
to economic growth [11]. Price stability as a good condition for economic growth is
postulated by a third group of researchers [12]. Some researchers are convinced that even
low or moderate inflation rates have a temporary negative impact on growth rates, leading
to a significant and permanent reduction in per capita income: a decrease in inflation
by even one percentage point leads to an increase in per capita income by 0.5–2% [13].
Empirical evidence for cases of high inflation has led some researchers to conclude that,
during crises with high inflation, economic growth falls sharply, but then quickly recovers
after inflation falls [14]. Cointegration models, used to estimate inflation and GDP growth
in four countries (Bangladesh, India, Pakistan, and Sri Lanka), showed a long-term positive
relationship between GDP growth and inflation; namely, moderate inflation fuels growth,
but faster economic growth fuels inflation [15]. A vector autoregressive analysis was used
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by Ito and Sato [16] to study the end-to-end impact of exchange rate changes on domestic
prices in East Asian countries. In particular, it is shown that inflation did not rise sharply
after the Asian currency crisis of 1997–1998 in most of the crisis-affected countries, with the
exception of Indonesia, where high inflation followed a very large nominal depreciation
of the rupiah. Interesting empirical facts about Hong Kong’s economy deserve attention,
when its economy went from a period of high inflation in the early 1990s to a stage of high
deflation after the Asian financial crisis, which led to a 65% drop in residential property
prices, a reduction in income, and a severe budget deficit [17]. The use of a dynamic panel
threshold model to estimate inflation values for long-term economic growth based on data
for 124 countries showed that, for industrialized countries, inflation should not exceed
2%, and for non-industrialized countries, an inflation rate of 17% is associated with lower
economic growth rates [18]. The use of the same model for countries with tight inflation
targeting showed that inflation at 4.18% is the threshold above which it negatively affects
economic growth [19]. Thus, we can state that there is a consensus on the need for inflation
targeting, the threshold values of which may be different for developed and developing
economies.

The second group of publications is related to the problems of unstable development,
rising inflation, and regulatory measures that could be useful to overcome economic down-
turns. Here, we should especially note the financial crisis of 2008–2009, which required
significant fiscal injections, packages of non-standard financial measures from both govern-
ments and regulators, to overcome it. A detailed analysis of the measures taken and their
impact on the stabilization of the economic situation was undertaken by Chen et al. [20].
These measures, which made it possible to overcome this systemic crisis, have become an
integral part of the monetary policy of many central banks. The ECB, for example, actively
uses such non-standard tools as a negative interest rate, direct control, asset purchase
programs, and targeted long-term refinancing operations for banks [21]. Nevertheless, the
problem of forecasting inflation remains one of the key issues when considering scenarios
of unstable development. To improve the accuracy of estimating the monthly inflation rate,
it is proposed, for example, to use Seasonal Autoregressive Integrated Moving Average
(SARIMA) models, when recursive ex post forecasts are calculated for a very unstable
period [22]. One of the tools for managing the processes of credit expansion and GDP re-
duction in an unstable economy, based on the theory of financial instability by Minsky [23],
is a mathematical model for predicting a cyclical recession in the US economy, which was
proposed in Akaev and Sadovnichiy [24]. This model made it possible to achieve a fairly
high accuracy in forecasting US GDP growth in 2022 (forecast—2.3%, actual—2.1%). But
this model failed to predict the market stress that came in March 2023 as a result of the
failure of two large banks and the political impasse over the increase in the public debt
limit [25]. Mathematical macrodynamic models that contribute to the theoretical analysis of
financial instability and macroeconomic stabilization policies are proposed by Asada [26].
The economic interpretation of the analytical results of the modeling is compelling and
insightful, which explains both the “lost twenty years” of the Japanese economy, which are
characterized by a deflationary depression, and the new macroeconomic policy of Japan
called “Abenomics”, initiated in 2013. New approaches to assessing the relationship be-
tween inflation, inflationary instability, and nominal uncertainty in the Bulgarian economy
are proposed by Tsvetkov and Georgieva [27]. In the Russian segment of this research, we
note works in which short-term mathematical models of economic dynamics are proposed
in conditions of high inflation (from 10% to 30% per year) and unstable development to
predict inflation rates and economic growth (recession) for Russia for the period from 2015
to 2018 [28,29]. These models did not take into account changes in the exchange rate of
the national currency due to changes in commodity prices, which is typical for developing
countries. For this reason, another mathematical model was developed, which refined
the medium-term economic dynamics in the context of stagflation, taking into account
the volatility of the ruble exchange rate due to the volatility of oil prices, and was used to
forecast the economic development of Russia for the period up to 2020 [30]. The events
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of the past year, when inflation soared in the Eurozone, have stimulated research that
can explain the causal relationships of this phenomenon. As noted in one of them, high
inflation was the result of a combination of negative supply shocks and positive demand
shocks, which were exacerbated by rising energy prices, and the war in the Ukraine, when
firms passed the shock from new costs to consumers, raising prices and maintaining their
margins [31]. In another study, the spike in inflation seen in the euro area since early 2021
is attributed to supply disruptions due to bottlenecks following the pandemic and the
energy crisis, which, with tight monetary policy, could lead to a recession in the euro area
economy [32]. The dynamics of inflation, as noted elsewhere, will depend on the dynamics
of energy and food prices, which explain about two-thirds of the current surge, and the
economic costs of the war in Ukraine create additional risks of stagflation in the Eurozone
if the ECB does not move to a policy of tightening credit conditions [33]. As the latest
decisions of the ECB show, the interest rate on the main refinancing operations, and the
interest rates on the marginal lending facility and the deposit facility, were increased to
4.00%, 4.25%, and 3.50%, respectively, with effect from 21 June 2023 [34]. According to IMF
staff, inflation in European countries is more sensitive to internal recession and external
price pressure, especially world commodity prices, which explains the underestimation
of the inflation surge in 2021–2022 on traditional inflation models [35]. Since the events
that took place after February 2022 not only affected inflation rates in the Eurozone, but
also introduced an element of significant turbulence into the processes of macroeconomic
dynamics in the Russian economy, the authors of this paper made some changes to the
previously proposed economic and mathematical models that describe the dynamics of the
development rates of economy and forecast inflation rates, which was reflected in the work
by Sadovnichiy et al. [36]. Despite the fact that the economies of Russia and the Eurozone
are difficult to compare due to many striking differences, primarily institutional ones, the
authors took the liberty of testing the proposed model on Eurozone data in order to assess
its potential suitability for assessing unstable economic processes within large economic
associations, which for us is the Eurozone.

3. Mathematical Model

In constructing the proposed model, the authors departed from the fact that it is
necessary to separate the two variables of interest to us: economic growth (recession) and
inflation rates.

To construct the model of economic growth (recession), the Lucas supply equation
was used [37] (p. 296), which describes the divergence in output caused by an unexpected
deviation in the price level in the absence of a supply shock. In constructing the expected
inflation rates, the following points were considered [37] (pp. 514, 516):

• The main factor that increases the inflation rate is the growth in the money supply;
• The key role is played by the equilibrium state of the money market;
• The nominal interest rate is determined through the real interest rate and the expected

inflation rate (Fisher identity).

The classical Kagan money demand function [38] and its modifications according to
the Bruno–Fisher model, which includes GDP dynamics and emission financing of the
state budget deficit [39], were also considered. The Bruno–Fisher model does not provide
a simple explicit solution, which requires analysis using numerical methods. The model
describes well the case of hyperinflation, but, like the Kagan model, it does not provide
satisfactory results for the case of high inflation and unstable development. To overcome
this shortcoming, a power function was proposed in [29] to describe the money demand
function. Using this function and the main assumptions of the Kagan and Bruno–Fisher
models, two economic and mathematical models were constructed and obtained in the
works of Akaev et al. [28–30] and Sadovnichiy [36]:
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1. Model of the dynamics of economic growth (recession):

qY = qY + ρ

[
1
α

(
kµ

d

) 1
α

( .
µ

µ
−

.
d
d

)
− .

r

]
(1)

2. Model of forecasting inflation rates:

π = µ +

.
µ

µ
−

.
d
d
− qY (2)

where α, ρ, and κ are constant coefficients; µ =
.

M
M is the monetary base growth rate;

M is the monetary base; qY =
.

Y
Y shows the GDP growth rates; qY is the equilibrium

potential level of the GDP growth rates in the medium term; Y is the GDP volume; d is
the state budget deficit (in shares of GDP); r is the real interest rate; and π is inflation.

Let us use Formulas (1) and (2) to forecast the macroeconomic indicators of the
Eurozone. The statistical basis for all calculations was the data published in the quarterly
editions of the ECB Bulletin for the period from 2015 to 2022 [40]. The parameters α, ρ, κ,
and qY will be calculated on the basis of actual quarterly statistical data for the period from
2015 to 2022.

To find the numerical values of ρ and qY , we use the equation obtained by
Akaev et al. [28,29].

qY = qY + ρ
.

π
e (3)

where πe is the expected inflation.
Since, in the retrospective zone

.
π

e
=

.
π, then, using the idea of the least squares

method for real statistical data, we obtain an extreme problem for finding the desired
parameters, ρ and qY:

N

∑
i=1

[
qY + ρ

.
π(i)− qY(i)

]2 → min (4)

In order to calculate
.

π, first, on the basis of quarterly statistics, a cubic approximation
was obtained, π# = 0.00049(t− T)3 − 0.0193(t− T)2 + 0.2058(t− T) + 0.0001, which has
a high correlation with the actual values of inflation (the correlation coefficient is 0.93).
Hence, π# ∼= π and

.
π ∼=

.
π# = 0.00147(t− T)2 − 0.0386(t− T) + 0.2058, where T = 1st

quarter of 2015.
Figure 1 shows the quarterly dynamics of inflation in the Eurozone between March

2015 and March 2023 [40].
Since qY =

.
Y/Y, based on quarterly GDP statistics, an approximating line

was obtained, Y# = −0.7374(t− T)5 + 59.217(t− T)4 − 1634.2(t− T)3 + 17,643(t− T)2

−51,593(t− T) + 2,500,000, which has a high correlation with actual GDP values (the corre-
lation coefficient is 0.8). Hence, Y# ∼= Y, and

.
Y ∼=

.
Y# = −3.687(t− T)4 + 236.868(t− T)3 −

4902.6(t− T)2 + 35,286 (t− T)− 51,593.
Figure 2 shows the quarterly Eurozone GDP dynamics in 2010 prices between March

2015 and March 2023 [40].
Having solved the extreme problem (4) based on the actual quarterly statistical data

for the period from 2015 to 2022, we have

ρ = 0.28316; qY = 0.00223

Since the equilibrium level of quarterly GDP growth rates turned out to be 0.22%
(qY = 0.00223), the annual equilibrium level of the GDP growth rates is 0.89% (4 ∗ qY

)
,

and it is quite low (this is partly due to the coronavirus pandemic), which is not enough
for the effective development of the European economy. It can be seen from formula (1)
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that, for GDP growth, it is necessary to increase the monetary base, as well as to reduce
the interest rate and the state budget deficit. These measures will increase the purchasing
power of the population and consumer demand, allow enterprises to actively lend, and
facilitate the inflow of investments into the economy. At the same time, due to formula (2),
inflation will decrease.
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To find the numerical values of α and κ, we use the equation obtained by Akaev
et al. [28,29].

kµ(r + πe)−α = d (5)

Taking the logarithm of this equation, we obtain

lnk + lnµ− αln(r + πe) = lnd (6)
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Hence, as a result of differentiation, we have

.
µ

µ
−

.
d
d
= α

.
r +

.
π

e

r + πe (7)

Since, in the retrospective zone, πe = π and
.

π
e
=

.
π, then, using the idea of the least

squares method for real statistical data, we obtain an extremal problem for finding the
required parameter, α, for

N

∑
i=1

[ .
µ(i)
µ(i)
−

.
d(i)
d(i)
− α

.
r(i) +

.
π(i)

r(i) + π(i)

]2

→ min (8)

In order to describe the dynamics of the money supply, based on quarterly statis-
tical data, we used an exponential approximation, M = 6,200,000·e0.0212(t−T), for which
the correlation coefficient with the actual values of the money supply was 0.99. Hence,

.
M = 131,440·e0.0212(t−T) and

..
M = 2786.528·e0.0212(t−T). Then, to model the dynamics of the

monetary base, we have µ =
.

M/M and
.
µ =

..
M/M− µ2.

Figure 3 shows the quarterly dynamics of the monetary base in the Eurozone between
March 2015 and March 2023 [40].
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For the interest rate, based on quarterly statistical data, an approximating line was
found, r = 0.00000104(t− T)5 − 0.0000712(t− T)4 + 0.0017(t− T)3 − 0.0164(t− T)2 +
0.0527(t + T) + 0.03, for which the correlation coefficient with the actual values of the
key rate was 0.94. Hence

.
r = 0.0000052(t− T)4 − 0.0002848(t− T)3 + 0.0051(t− T)2 −

0.0328(t− T) + 0.0527.
Figure 4 shows the quarterly dynamics of the interest rate on the Eurozone between

March 2015 and March 2023 [40].
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For the budget deficit of the Eurozone, based on quarterly statistical data, an approx-
imating line was obtained, d = 0.000002112 (t− T)6 − 0.0002(t− T)5 + 0.0069(t− T)4 −
0.1059(t− T)3 + 0.7198(t− T)2 − 1.9129(t− T) + 3.1339, for which the correlation coeffi-
cient with the actual values of the budget deficit was 0.9. Hence,

.
d = 0.000012672(t− T)5−

0.001(t− T)4 + 0.0276(t− T)3 − 0.3177(t− T)2 + 1.4396(t− T)− 1.9129.
Figure 5 presents the quarterly dynamics of the Eurozone budget deficit between

March 2015 and March 2023 [40].
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Having solved the extreme problem (8) based on the actual statistical data for the
period from 2015 to 2022, we obtain the value

α = 0.0797
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According to formula (5) and using the concept of the least squares method for real
statistical data, we obtain an extreme problem for finding the required parameter, k:

N

∑
i=1

[
kµ(i)(r(i) + π(i))−0.0797 − d(i)

]2
→ min (9)

Solving this extreme problem based on actual statistical data from European Economic
Bulletins [40] for the period from 2015 to 2022, we have the value

κ = 152.97

According to expert forecasts [41], the following macroeconomic indicators are ex-
pected in the Eurozone for 2023–2024 (Table 1):

Table 1. Expected macroeconomics indicators in the Eurozone for 2023–2024 (Source: [41]).

Eurozone Forecasts 2023 2024

Average annual inflation rate (%) 5.8 2.775
GDP dynamics (%) +0.95 +1.425

Using Formulas (1) and (2), we can simulate medium-term forecasts for inflation and
GDP growth for the Eurozone (Figure 6).
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As can be seen from Formulas (1) and (2), the dynamics of these macroeconomic
indicators depend on the monetary base, interest rate, and budget deficit. The interest rate,
money supply, and budget deficit are the main tools for monetary authorities to influence
economic processes. Obviously, lowering the key rate is beneficial both for industry, which
needs cheap long-term loans, and for the population, which is interested in cheap mortgage
and consumer loans. The growth of the monetary base makes it possible to increase
the purchasing power of the population, which increases purchasing demand, enables
enterprises to actively take out loans, and promotes the influx of domestic investment
into the economy. Reducing the budget deficit improves financial stability and promotes
economic development.

According to statistics for the period from 2015 to 2022, the average quarterly interest
rate is 0.12% per annum, and in the fourth quarter of 2022, the interest rate was 2.5% per
annum [40]. High inflation risks due to a significant increase in geopolitical instability are
forcing the interest rate to be increased. It is reasonable to assume that, in the medium term,
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the monetary authorities will strive to return the interest rate to the pre-crisis level in order
to normalize the economy. In this regard, let us consider a scenario of a short-term increase
in the interest rate followed by its reduction to the average statistical level. This scenario is
formed using the following formula:

r(t) = c1 + a1(t− t0)eb1(t−t0); t0 ≤ t ≤ t1 (10)

where a1 = 0.01951; b1 = −0.5; c1 = 0.00019; t0 is the 1st quarter of 2023, t1 is the 4th
quarter of 2027. For the average annual interest rate, the actual and scenario values are
presented in Figure 7.
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Assuming an exponential law for the growth rate of the money supply, µ = aebt, by

virtue of the formula µ =
.

M
M , we obtain a scenario for the growth of the monetary base:

M = M0e
∫ t

t0
aebtdt

= M0e
a
b (e

bt−ebt0 ) (11)

where a = 0.00012, b = 0.016, M0 = 11,214,922 is the monetary base at the beginning of the
1st quarter of 2023, and where t0 is the 1st quarter of 2023.

According to the statistics for the period from 2015 to 2022, the average quarterly
budget deficit in the Eurozone was 2.59% of GDP, and in the fourth quarter of 2022, the
budget deficit equaled 3.61% of GDP. This level of deficit is quite acceptable for economic
development. The current geopolitical situation requires Eurozone countries to increase
military, industrial, and social spending. In this regard, the budget deficit in the Eurozone
most probably cannot decrease in the coming years. In this regard, choosing a scenario of a
permanent deficit at the level of 3% of GDP is quite appropriate.

For the considered scenario, the results of the forecast simulation of the dynamics of
the inflation and economic (growth/recession) rates, obtained using Formulas (1) and (2),
are shown in Figure 8.
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Table 2 shows the results of the scenario modeling.

Table 2. Main indicators for scenario modeling for the period of 2023–2027 (developed by authors).

Main Indicators 2023 2024 2025 2026 2027

Money supply growth (%) 0.06 0.05 0.05 0.06 0.06
Interest rate (%) 4.00 2.93 0.78 0.21 0.10

Budget deficit (% of GDP) 3.00 3.00 3.00 3.00 3.00
Inflation (%) 6.11 5.13 5.12 4.77 3.88

GDP growth (%) 0.34 1.32 1.34 1.69 2.58

According to official statistics, for the period of 2015–2022 in the Eurozone, the average
annual inflation was 2.09%, and the average annual GDP growth was 1.49% [40]. It is
obvious that the sharp rise in energy prices will contribute to inflationary pressure in the
coming years.

The modeled processes show that economic growth and a reduction in inflation in
the short term requires aggressive ECB policies. This assumes a significant increase in
the interest rate over a horizon of 12–14 months, followed by a decrease in 2025. The
scenario obtained as a result of modeling low growth rates of the money supply indicates
the saturation of the Eurozone financial system with cash, which was due to the pumping
of the money supply during the COVID-19 pandemic (money supply growth was 13.4% in
2020 and 10.6% in 2021) [40].

4. Conclusions

The models proposed in this paper make it possible to predict and analyze the eco-
nomic consequences of various scenarios in the monetary and budgetary policies of
monetary authorities, but require the careful selection of parameters based on actual
statistical data.

In the context of high inflation rates in the Eurozone, the ECB is forced to switch to
a policy of increasing the interest rate. In this regard, in the current agenda, there are
two key questions, namely (1) how long this trend can continue and (2) whether such a
monetary policy will solve the problem of inflation before an economic recession could
become Europe’s new reality.

It is unlikely that anyone will take it upon themselves to give precise answers, first of
all, because there is a complex interweaving of various factors. Obviously, one of the reasons
for high inflation is the rise in prices for available energy resources [32]. These prices are
not under the control of the ECB and depend on many geopolitical factors. Disruptions
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in the supply chain are another reason for rising prices, for example, for food [35]. The
politically motivated decisions of individual countries, such as Germany’s refusal of nuclear
energy and Russian gas, also contribute to inflation. Economic and military support for
Ukraine also diverts resources that could be directed towards structural reforms of the
Eurozone economy. Furthermore, of course, high interest rates do not stimulate investment
growth, which suggests that the ECB is not inclined to support the growth of supply in the
market [42]. The latest data on the German economy show that the number of corporate
bankruptcies in July 2023 was 23.8% higher than in the same month in 2022, and that the
number of bankruptcies has been steadily increasing since August 2022. In France, business
failures rose by 35% in the second quarter of this year compared with the same period
last year, leaving 55,000 jobs at risk [43]. These economic facts indicate that the threat of
economic recession is real.

The originality of this study lies not only in the proposed model itself, which provides
a mathematical solution that is better adapted to the conditions of high inflation and non-
stationary processes, but also in its most complete description of the current situation in
the Eurozone. The Eurozone is still in a period of economic turbulence, mainly due to
major geopolitical tensions between countries and regions. In this regard, the main causes
are exogenous in nature. In such situations, it is the actions of regulators that are key to
maintain macroeconomic and economic balance. The key factor in such cases is the time
factor. We assumed that the period of turbulence would last 12–14 months, after which the
Eurozone economy would return to a steady state. If this does not happen, then beyond this
time horizon, there are two possible scenarios: (a) the ECB will increase the rate of growth
of the money supply in order to increase the rate of economic growth, yet such a strategy
cannot be a long-term one; (b) if the ECB rejects such a strategy, an economic recession is
quite possible, which is indirectly confirmed by the above data on some negative trends in
the German and French private business sectors.

In the presented model, we assume that the period of geopolitical turbulence will end
on a horizon of 12–14 months. If this is so, the Eurozone will avoid a recession and return
to pre-crisis levels within 2–3 years. If the period of geopolitical strife lasts for years, then
Europe and the world as a whole will face difficult times.
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