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GENERAL DESCRIPTION OF THE RESEARCH

Relevance of the topic and degree of elaboration. In the
current conditions of transition of developed and developing countries
to the sixth technological mode with simultaneous introduction of
innovations and scientific technologies of the fourth industrial
revolution, new approaches, a new paradigm in determining
investment and monetary policy, development of new forms, methods
and tools of state regulation both at the macro and micro levels are
necessary to ensure sustainable development of the economic system.
Econometric research is one of such tools.

The cycle for any economic system is a constant dynamic
characteristic. The economic cycl — is a recurring over a certain period
fluctuation of various indicators of economic activity:growth rate of
GNP, total sales, total price level, unemployment rate, capacity
utilization, the amount of investment etc.

The study of cyclical development of a country, the degree and
depth of cycles is of fundamental importance. Mathematical methods,
economic-mathematical and econometric approaches are an integral
part of any section of economic science. It is well known that the use
of mathematical description of economic systems opens new
opportunities for economic theory and practice.

Today the world has entered the VI technological mode (TM) -
a qualitatively new stage of economic development of the world
economy. Its contours can be traced in the industries of developed and
developing countries. The main branches of the VI TU are
biotechnology, nanotechnology, robotics, photoinformatics, new
medicine, high humanitarian technologies and others. According to
some experts' forecasts, the technological structural shift in the VI TU
will take place until 2035. This period is extremely important. After
all, it is now that those innovations are being selected and processed,
under the flag of which the modern development of the world will take
place until 2040-2050. It is in the transitional moments that the country
can break out among the advanced developed countries. Determination
of such a time is extremely important and gives Azerbaijan an
opportunity to become not only a regional but also a world leader.
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The relevance of the conducted research is conditioned by the
following points:

1. the theory of medium-term and large cycles have a deep
prognostic potential;

2. despite the huge number of publications, a general
systematic theoretical and practical approach to the concept of
economic cyclicality has not yet been formed, as the publications
concerning the cycles of conjuncture are mainly of a local, one-sided
nature;

3. certain complexity of the economic system itself, as well as
its functions and tasks contribute to a more detailed and qualitative
study of the practical side of this issue, using for this purpose the
results of quantitative and qualitative analyses of the relevant
processes;

4. in economic theory and practice, despite the progress in the
development of the concept of economic cycles at the present stage,
there are still a number of unresolved problems, which include
ignoring the fact of existence of large cycles. It should also be noted
that none of the available hypotheses can provide an accurate
explanation of the mechanism of formation and development of cycles.
The question of explaining long waves, as well as the characterisation
of the alternation of high and low rates of economic development in
the long run also requires attention;

5. existence of gaps in the study of medium- and long-term
cyclical development of the economy of Azerbaijan.

In the last 20 years, research on economic dynamics has
underpinned all economic processes. Thus, in 2004, the Norwegian
economist Finn Erling Kydland and the US economist Edward Prescott
were awarded the Nobel Prize for their contribution to the study and
development of the influence of the time indicator on economic policy
and research into the driving forces and factors of business cycles. This
once again proves the relevance of the study of economic cyclicality
in the modern world and for the economy of Azerbaijan.

The cyclical development of economy was officially established
in 1801, when astronomer William Herschel proved the dependence of
crop prices on the appearance of sunspots. At the same time, the
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Rothschilds discovered three different cycles in British interest rates
and, without disclosing them, used the results of their research to
enrich themselves for more than a hundred years, until in 1912
investors in New York began to study this phenomenon, and in 1923
W. Kram and J. Kitchen officially discovered short-term cycles in the
economy. Later on, the development of the problems of cyclical
fluctuations in the economy and the issues of fluctuations was dealt
with by famous scientists-economists and econometricians: C. Veblen,
J. M. Keynes, J. M. Clark, N. Kondratiev, K. Marx, W. Mitchell, P.
Samuelson, M. Tu. Samuelson, M. Tugan-Baranovsky, J. Hicks, A.
Spitgoff, J. Schumpeter, C. Dougherty, F. Kidland, E. Prescott, W.
Green, S. Kitchena, T. Anderson, D. Gujarati, K. Douglas, J.
Timbergen, V. Valentinov, A. Gladilin, L. Yanovsky, V. Utkin, and
many others.

Among the fundamental research works on the study of
cyclicality using econometric methods we can highlight the works of
the following scientists: S. Jevons, C. Juglar, J. Kitchin, S. Smith, R.
Lucas, T. Malthus, R. Mogi, P. Samuelson, J. Sismondi, J. Say, A.
Toffler, D. Ricardo, J. Hansen, R. Harrod, R. Khautry, J. Schwager and
others.

A significant contribution to the development of econometric
methods for modelling economic cycles was made by A. Akaev, T.
Anderson, A. Burns, E. Dementieva, A. Granberg, K. Granger, V.
Gubanov, S. Kapitsa, M. Kendel, A. Stewart, M. Hanataki, V.
Tsvetkov and others.

The works of domestic scientists A.B.Aliyev, Y.Hasanli, articles
by Sh.Adygezalov, V.Ahmedov, S.Huseynov, F.Mammadov,
N.Ismailov, F.Hasanov and others consider these problems quite
extensively.

The studies, the authors of which since the mid-1980s of the last
XX century rehabilitated the theoretical heritage of N.D. Kondratiev's
long waves, deserve special attention. These are mainly the works of
L. Abalkin, I. Abramov, E. Ageyev, V. Bessonov, Y. Davydov, V.
Korolkov, L. Klimenko, V. Lapkin, G. Malinetsky, S. Menshikov, V.
Pantin, Y. Yakovets, Y. Hasanli and others.



The analysis of the studied scientific economic literature on the
causes, peculiarities, influence and identification of economic cycles
has shown that despite the presence of a large amount of theoretical
literature on this topic, it has shown the existence of gaps, insufficient
coverage of this concept, due to differences of interpretation up to
denial and lack of a single, generally accepted theory. In the present
period of economic development, in the conditions of the 6th
technological mode and the 4th industrial revolution, when mankind
has actually entered a new digital reality, a new paradigm of
development with its own approaches, theories of comprehension and
modelling is required, in which the modified cyclical approach is seen
as fundamental. In addition, the market economy, which is constantly
evolving through the change of phases, creates the need for a constant
dynamic study of this problem.

The object and subject of the study. The object of the study is
economic cycles in the socio-economic development of Azerbaijan.
The subject of the study is the socio-economic development of
Azerbaijan, arising as a result of the functioning of economic cycles of
different duration.

Aims and objectives of the research. The aim of this
dissertation is to systematise and reveal econometric methods and
models to identify cyclical dynamics in the socio-economic
development of Azerbaijan, to develop a systematic scientific
approach to assess the cyclical development of the economy of our
country.

The main tasks of this study are:

1) system-complex scientific econometric study of the problem of
analysing the cyclical nature of the development of quantitative
characteristics of economic cycles in the short, medium and long
term;

2) to determine the place and position of Azerbaijan economy in the
system of economic cycles;

3) study of trends, dynamics and depth of development and main
characteristics of different types and kinds of economic cycles;

4) comparative analysis of leading indicators of economic cycles of
Azerbaijan and other countries. Determination of “indicators
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inherent directly to the economy of Azerbaijan, capable of
predicting, regulating the phases of the beginning and end of the
economic cycle;

5) synchronisation of economic cycles, conducting singular spectral
analysis (SSA) and other methods in the study of macroeconomic
fluctuations on the example of Azerbaijan

6) development of "Programme - proposal for the development of
economic system in terms of cyclical paradigm of socio-economic
development of Azerbaijan” and determine its characteristic
features;

7) diagnose the sustainability of the country's economy in the
conditions of cyclical development and determine the main
indicators and inhibitors of sustainability;

8) to develop the possibility of forecasting economic cycles for the
economy of Azerbaijan;

9) to determine the specifics of cyclicality of economic development
of the Republic of Azerbaijan.

Research methods. The methodological basis of the research
includes fundamental research in the field of mathematical and
statistical tools and econometric modeling of economic cycles. Basic
research methods:

1. The method of smoothing by a moving polynomial (simple
and centered moving average);

2. The method of structural analysis with the implementation of
the index method,

3. Adaptive methods: Box-Jenkins models - Autoregression and
moving average models and the Tail-Wage model,

4. SSA method (Singular spectrum analysis or Singular spectrum
analysis)

5. The method of production dependencies;

6. The time series decomposition and the dummy variable
method.

The main provisions of the defense. The research work puts
forward the following as the main points for defence:

1. The main statistical and econometric approaches of complex
assessment of the onset of short-term, medium-term and long-term
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economic cycles have been systematised and the chronology of short-
term, medium-term and long-term economic cycles of the economy of
Azerbaijan has been revealed.

2.A block diagram of the methodology for analysing structural
shifts (SS) on the basis of empirical data of socio-economic
development of the economic system, reflecting fluctuations in the
GDP structure of Azerbaijan has been developed.

3.The methodology of step-by-step construction of the
production function (PF) of the Azerbaijan economy (MPPPF) is
given, which in its turn is reduced to the successive complication of
the used PFs with subsequent identification of cyclicity based on
production dependencies.

4.Application of adaptive econometric methods and models in
analysing cyclical dynamics of economic development.

5.Development of the foundations (base) of indicator
methodology in the study of economic cycles in Azerbaijan.

6.The place of Azerbaijan's economy in the system of long-term
technological cycles - N. Kondratiev's patterns was determined.

7.Application of singular spectrum analysis (SSA or SSA)
algorithm with implementation of time series decomposition for the
economy of Azerbaijan.

The scientific novelty of the research. The scientific novelty of
the dissertation research is:

. The methodology of the structural shift (SS) analysis scheme on the
basis of empirical data of socio-economic development of the economic
system, reflecting fluctuations in the GDP structure of Azerbaijan has
been developed. By the method of experiment the Chain Structural
Index of structural shift dating determination was systematised and
methodologically refined. The directions of structural shifts allowing to
ensure effective economic structure of Azerbaijan's GDP are
established. At this stage qualitative indicators of accumulated
quantitative changes are analysed.

. The basics of indicator methodology of cyclical development of the
economy based on a group of leading, acyclical, pro-cyclical and
counter-cyclical indicators for the economy of Azerbaijan, which are
markers of the onset of the next phase of the economic cycle. The

8



indicator research methodology proposed by the author on the basis of
20 indicators will allow to carry out diagnostics of cyclical development
of Azerbaijan's economy as a current observation. The introduction of a
new approach based on the developed indicator method can prevent
undesirable losses and improve crisis management, which allows
assessing the effectiveness of the management process at different levels
of socio-economic management.

. The basic statistical and econometric approaches (conceptual, statistical
indicator, adaptive) of complex assessment of the onset of short-term,
medium-term and long-term economic cycles have been systematised
and investigated and the chronology of short-term and medium-term
economic cycles of the economy of Azerbaijan of the corresponding
phases of cycles has been revealed, which are based mainly on the use
of economic-mathematical and statistical methods, with the subsequent
use of modern computer processing technologies e On the basis of the
conducted researches the distinctive specific features of cyclic
development of the economy of Azerbaijan were revealed, which allows
to develop theoretical and practical bases for the construction of the
basic system of information support of effective anti-crisis management
both at the macro level and at the micro level of the economic system;

. The econometric model of synchronisation of short- and medium-term
economic cycles with a focus on seasonality, with the implementation
of singular spectrum analysis (SSA) and other methods in the study of
macroeconomic fluctuations in the economy of Azerbaijan has been
developed.

Theoretical and practical significance of the research results.
Theoretical and methodological basis of the research includes
fundamental studies in the field of mathematical and statistical tools
and econometric modelling of economic cycles, monographs and
articles of Azerbaijani and foreign scientists on methodological,
theoretical and applied problems related to cyclical fluctuations in the
economy.

The empirical and information base of the study was made up of
monthly, quarterly and annual statistical data of the State Committee
of the Republic of Azerbaijan from 1997 to 2022, statistical bulletins
of the Central Bank of Azerbaijan, data of the Bureau of Economic
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Analysis (USA), data of reports of the Global Innovation Index, UN,
OECD, UNIDO and the World Bank and others. More than 24
economic indicators and their derivatives were studied. The dialectical
method was used as a methodological basis. The implementation of
the system approach was carried out in the form of structural-logical
and economic-statistical analysis, as well as using graphical methods
of information presentation.

The methods of system, economic, statistical and econometric
analyses were used to solve the tasks set in the thesis.

For data processing the following applied software packages
were used: “Excel”, “Statistica”, “R”, “Gretl”.

The practical significance of the dissertation research is
determined by the possibility of using the models of short-term,
medium-term economic cycle and long-term K-wave in improving the
mechanism of state anti-cyclical policy. The proposed developed
econometric methods and models can be used to forecast the dynamics
of a number of important macroeconomic indicators in the long and
short term. The knowledge obtained in the study can also be used to
monitor economic dynamics in the short, medium and long term and
be taken into account in the investment, budgetary and monetary
policy of the country

Approval and application. The main provisions of the
dissertation research were presented at international scientific
conferences, scientific seminars and published in scientific journals of
the Higher Attestation Commission of the Republic of Azerbaijan,
Turkey, Germany, Spain, Belarus and the Russian Federation.

Name of the organisation in which the dissertation work is
carried out. The dissertation work is carried out at the chair of
“Mathematics and Statistics” of Azerbaijan State Economic
University.

Structure and volume of the dissertation. The dissertation
work consists of introduction, three chapters, conclusion, appendices,
19 figures and 22 tables. The work contains 219 pages of typewritten
text and the list of used literature from 213 names of literary sources.
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MAIN PROVISIONS OF THE THESIS RESEARCH

The research work puts forward the following as the main points
for defence:

1. The main statistical and econometric approaches of
complex assessment of the onset of short-term, medium-term and
long-term economic cycles have been systematised and the
chronology of short-term, medium-term and long-term economic
cycles of the economy of Azerbaijan has been revealed.

The economic cycle is the volatility or fluctuations in the level
of employment, price levels and output. The price level includes the
price level of producers, consumers and the GDP deflator. To identify
the cyclical dynamics, the dynamics of the consumer price index, the
dynamics of the producer price index of Azerbaijan, the dynamics of
the Paasche index (GDP deflator) and the moving average of the actual
growth rate of officially registered unemployed in Azerbaijan were
initially studied.

By smoothing the macroeconomic time series, using moving
average (a=5), the short-term economic cycles in the dynamics of
Azerbaijan's GDP were dated.

Table 1. Chronology of short-term economic cycles in the
economy of Azerbaijan

No. cycle Business cycle Deep tough Cycle duration
1 Up to now March 1999 Up to now
2 November 2000 March 2002 36 months
3 December 2002 January 2005 34 months
4 April 2006 January 2009 48 months
5 November 2009 January 2012 36 months
6 November 2013 March 2014 26 months
7 July 2015 November 2016 34 months
8 March 2019 November 2020 48 months
9 March 2022 November 2023 * 36 months*
10 March 2024 * Up to now Up to now

Up to now — no data, * forecast data

Source: complied by the author
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2. A block diagram of the methodology for analysing
structural shifts (SS) on the basis of empirical data of socio-
economic development of the economic system, reflecting
fluctuations in the GDP structure of Azerbaijan has been
developed. The problem of interindustry structural shifts is most
interestingly reflected in the works of Kantorovich V. Kantorovich,
Nemchinov V.S., Clark J.B., Marx K., Leontiev V. and others. Using
mathematical methods, scientists have been able to construct multi-
sectoral models of economic growth and inter-sectoral balance to
depict structural shifts in the economy. The problem of the relationship
between structural shifts and cyclical development of the economy is
presented in the works of Y. Hasanly, S. M. Menshikov, R. Solow, N.
D. Kondratiev, G. Mensch, Y. V. Yakovets, J. Schumpeter, A. Carter,
and others.

Analysing structural cross-

sections of macro-industries
using mutual insurance society
Value BSS and. relative value comparison

Chain
. Determination of macro-
CPSU, Dating structural sector development vectors,
graphical shifts, establishing S5 assessment of their

boundaries and

: ) qualitative and quantitative
lengths, turning points

changes

method

Interpretation of results and
forecasting

Flowchart 1. Methodology for determining the SS of socio-
economic development of Azerbaijan's economy

The developed methodology for determining the SS and its turning
points is based on statistical sequential analysis, which is a section of
mathematical statistics that studies statistical methods based on a
sequential sample formed during a statistical experiment.
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Figure 1. Coefficient of consistency of structural shift (CPSS) of
Azerbaijan's GDP from 1997 to 2022.

The studies of economic cycles by V.A. Tsvetkov show three
indicators of structural shift of macroindustries, which describe
structural cyclical fluctuations of macroeconomic dynamics of the
country as a whole quite well. These are:

Structural chain shift

n t_ . t-1
S_ttl 1 |xi X |
=3 -1
i=1

t
where St-1 — an indicator of structural change per year. This indicator
shows the intensity or frequency of quantitative structural inversions:
when rapid structural transformations or distortions are observed, the
value of the indicator increases.

S
1 i~
2k xft
i=1
The indicator shows the intensity of structural changes visually
more accurately: the faster the structural changes occur, the higher the
value of the indicator. The >k, the more precise is the transformation
point. At k>=3 the changes become constant
K =1,2,3. The maximum value of the denominator can be 8. In

this case, the standard deviation decreases from 8.3t0 2.3, i.e. 3.6 times
(Fig.2).

t
St—l =
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Basic structural shift

n .ot
LA |xl-—xl.°|
StO = - T
2 xio
i=0
t

The baseline structural shift indicator Sto presents an
accumulated quantitative frequency measure of the accumulated
structural shift over the observed time period (t-t0).

e Structural shift sequence factor

tot=1
sto—s to
t = t_
st—1
Where Q. — structural shift consistency coefficient, a structural
indicator that is used to measure and reveal the nature of the direction

of movement of the structure vector.
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Figure 2. Visualisation of the improvement of the developed
Chained Structural Shift of Azerbaijan GDP, 1997-2022.

A key condition for analysing css 1in index of structural shifts
is the clear identification of time intervals and turning points.
3. The methodology of step-by-step construction of the production
function (PF) of the Azerbaijan economy (MPPPF) is given, which
inits turn is reduced to the successive complication of the used PFs
with subsequent identification of cyclicity based on production
15



dependencies. The purpose of the methodology is to analyse socio-
economic development and dating of medium-term Juglar cycles.
Methodology is a set of methods and techniques of research, the order
of their application and interpretation of the results obtained with their
help. This methodology is capable of solving the problems of
estimating the parameters of more complex classes of PFs, which most
fully represent complex economic processes. The methods of Cobb
and Douglas, Cobb-Douglas-Tinbergen production functions and the
following techniques are used as research methods:

dependance of average labour productivity in Azerbaijan on
average capital intensity

dependance of average labour productivity in Azerbaijan on
average labour productivity

dependance of average labour intensity in Azerbaijan on average
stock intensity

dependance of average labour productivity and average stock return
in Azerbaijan

The following results were obtained from the application of the
MPPPF of production dependencies.

Table 2. Chronology of turning points of medium-term Juglar
cycles of the economy of Azerbaijan based on the results of the
analysis of production dependencies

Z
o

Turning points (year) Duration (years)

2002 6
2008
2014
2020
2005
2009
2015

O INO|OTBAWIN P
D OO |O|O

2021

9* 2027*

(o]
*

* forecasted values of turning points

source: author's calculations
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4. Application of adaptive econometric methods and models in
analysing cyclical dynamics of economic development. Among the
adaptive methods of statistical and econometric analysis and
forecasting of time series are highlighted:
= exponential smoothing, moving average;
= Autoregressive integrated moving average (ARIMA (p,d,q),

ARIMA(p,d,q,)(Ps,Ds,Qs),and others, where p — ist the order of

autoregression, d — is the order of difference, q — is the order of

moving average, Ps — is the order of seasonal difference, Ds — ist

he order of seasonal difference, Qs — is the seasonal moving

average parameter;;
= The Theil-Wage method and Theil-Wage model decomposition.

Adaptive methods belong to one of the modern directions of
statistical analysis and forecasting of time series. The beginning of the
development of adaptive forecasting methods was laid by the work of
C. Holt. This issue has been studied most fully by R.G. Brown, Y.P.
Lukashin, S. Fan, R. Hinden and others, autoregression - moving
average models developed by J. Box and G. Jenkins, models of the
ARCH, GARCH, ETS, ETS, SARIMA family and others. Among
these publications, the most in-depth consideration of this topic is in
the works of Enders (2004) and Tsay (2005). The results of Amemiya
(1985), Mann (Mann), Wald (1943), Makarov D., Saprykin K. and
Anderson (1971) cover most of the known structures of autocorrelation
models.
The econometric modelling results in the following adaptive
Theil-Wage model:
A1t =02 % (xg — Ger) + 0,8 X (A1p-1 + Qz6-1),
Gy = 0,01 X (G p—@yp_q) +099 X dyy_q,
g:=025% (x; —@y.) + 0,75 X gy_y,

5. Development of the foundations (base) of indicator methodology
in the study of economic cycles in Azerbaijan. The method is based
on the development of a system for recognising cyclical signals on the
basis of clustering of 22 indicators - precursors of economic cycles:
acyclical, counter-cyclical, pro-cyclical and others. By researching the
best group of indicators that adequately describe business
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Table 3. Results of determining the impact of the indicators
on the economy of Azerbaijan

Interest rates on
loans for legal
entities with terms
from 1 to 3 months,
from 5 to 10 years

entities for more
than 10 years

Counter-cyclical Acyclical Pro-cyclical
\ CPI GDP
Oil PPI P
Crime Interest rates on Monetary aggregates
Unempl loans to legal C

|
Interest rates on
loans for legal
entities with terms
from 3 to 5 years

Interest rates on
loans for legal
entities with
maturity up to 1
month

Lags Leads Coincident
TX CPI -
EX PPI
M3
Bud
MO

source: author’s calculation

As a result of the study, the indicators under consideration were

divided into three categories: 1. Indicators that have an impact on
cyclical fluctuations in the economy of Azerbaijan. These include:
retail turnover, monetary aggregates M0, M2, M3 and the level of
monetization of the economy. 2. Indicators that have an ambiguous
effect on cyclical fluctuations in the Azerbaijani economy. These
include: the M1 monetary aggregate, taxes, the volume of industrial
production, the speed of money circulation in the economy. 3.
Indicators that do not affect cyclical fluctuations in the Azerbaijani
economy. These are investments, exports, imports, consumer price
index, crime rate and deflator.
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6. The place of Azerbaijan's economy in the system of long-
term technological cycles - N. Kondratiev's patterns was
determined. The problem of studying the essence of technological
patterns and technological dynamics is the subject of a significant
number of works, in which the causes of long waves are highlighted in
different ways: Mandel E., Forrester J. U., W. Gleisman H, Walter F,
Akaev A.A. and others.

The explanation of long waves linking K - cycles with cycles of
technological innovation became popular at the turn of the XX-XXI
centuries.

vVTY

mnTy

ity i

0,00% 5,00% 10,006 15,00% 20,00% 25,00% 30,00% 35,00% 40,00%

Figure 3. Technological structure of Azerbaijan industry
in 1985, in % of industry
source: author's calculation
Technological waves are widely developed in the studies of Schumpeter
J.A., Mensch N., Dixon F., Glazyev M., Hiroko and others.

In Azerbaijan, the theoretical development of the theory of long
waves received in the studies of Y.H. Hasanli, A. Aliyev, A
Huseynova, E.E. Alekbarov, G.1. Abbasov, A. Aliyev, A. Shekeraliyev
and others. At the same time, practical issues related to the study of the
development and formation of technological patterns in the economy
of Azerbaijan remain insufficiently studied. The insufficient level of
development of this problem determined the significance and
relevance of the research topic.
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Figure 4. Technological structure of Azerbaijan industry in 1985,
in % of industry
source: author's calculation
The results of diagnostics of the innovative development of the
Azerbaijani industry. As a result of multi-stage econometric
modelling using regression linear analysis, ANC method with robust
standard errors and adjustments for heteroscedasticity, the following
3 models were obtained, the econometric characteristics of which are
presented in the table:
Model 1
GDP = 4,49e+03 + 0,2597* Develop_4 + 0,1566* Design_4 +
0,0947* Technologies + 0,8551* Software_3
Model 2
Prof = 2,27e+03 + 0,608*Research + 9,05*Software_3 +
0,374*Technologies
Model 3
Total = 2,11e+03 + 0,618*Research + 7,49*Software_3 +
0,378*Technologies
Source: author's calculation
7. Application of singular spectrum analysis (SSA or SSA)
algorithm with implementation of time series decomposition for
the economy of Azerbaijan.
The purpose of spectral analysis is to recognise seasonal and
cyclic components with specific wavelengths, detecting somewhat
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repetitive cycles of different lengths in a time series that at first glance
may look like random noise. Spectral analysis techniques include
periodogram construction, spectral density estimation and are
important for detecting hidden periodicities in the data.

Thus, it can be concluded that the above three groups of factors
directly affect the levels of time series dynamics, which can be
described as the following function:

Y(@t)=f(T,R, S, E),

where Y — dependent variable is GDP of Azerbaijan;

T — independent variable, GDP trend,;

R - independent variable, representing cyclicality;

S - independent variable, certain seasonal fluctuations;

E - random fluctuations.

Thus, the model of Azerbaijan's GDP with separation of the
cyclical component has the following form:
for 1997-2004:
Y1 = 0,1846 xt — 6385,1 +
—67,3,if I quarter
—31,7,if II quarter
34,6,if 11l quarter
64,4,if IV quarter

+71,7 % (0,3693 * Ly + 0,2167 * Lys_4q +

0,0015);
for 2005-2014:
Y2 = 1,2555«t — 47150 +
—67,3,if I quarter
—31,7,if Il quarter
34,6,if 111 quarter
64,4, if IV quarter

+630,1  (0,3693 * Ly + 0,2167 * Lys_qy +

0,0015);
for 2014-2022:

—315,99,if I quarter
—270,45,if Il quarter
67,93,if 11 quarter
599,77 if IV quarter
965,8 * (0,3693 * Ly + 0,2167 * Lyz_44 + 0,0015);
21
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As a result of the study of the application of econometric
methods in the study of cyclical development of the economy of the
Azerbaijan Republic, the author proposes the following programme of
management and forecasting of cyclical development, including the
management of crisis phases in the economic system at the present
stage.

The program is an application for the development of the
economic system from the point of view of the cyclical paradigm of
socio-economic development:

1. The implementation of the identified important and relevant
cycling algorithms should be carried out at the micro, meso and macro
levels;

2. Investment and fiscal policy, as well as projects that need to
be analyzed and monitored from the point of view of cyclicity for a
period of at least 4 years, with subsequent adjustments if necessary;

3. It is necessary to clearly separate short-term, medium-term
and long-term planning and forecasting;

4. Monitoring of indicators of economic stability to ensure the
smoothing of volatility and diagnostics of the main indicators of the
cyclical development of the economic system;

5. Consideration of seasonal factors with subsequent regulation
of the appropriate pricing policy;

6. Increasing the monetization of the economy to the level of
developed countries;

7. Assessment of indicators of diversification and import
substitution depending on the location of the Azerbaijani economy in
the system of cycles;

8. Implementation of the Innovation model — Education and
science — Labor market — Investments — The State.
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MAIN SCIENTIFIC RESULTS OF THE WORK

The results of the study gave grounds to conclude that it is
possible to carry out diagnostics and forecasting of Azerbaijan's GDP
in the short, medium and long term with scientifically grounded
reliability. All the tasks set for the research gave grounds to come to
the following scientifically grounded conclusions:

1. The dissertation study presents theoretical and practical
econometric approaches in modelling the cyclical perspective of the
development of the economy of Azerbaijan. The identical results
obtained by comparative methods confirm the scientific validity and
adequacy of the application of scientific approaches in solving this
problem.

2. The dissertation developed a scheme of application of
econometric models and methods designed to calculate specific
turning points of a particular economic cycle, which allows making
correct conclusions on the choice of means and directions of monetary,
investment, monetary policy both at the macro level and at the micro
level of the economy.

3. On the basis of research in the dynamics of GDP fluctuations
in Azerbaijan from 1997 to 2022, seven complete short-term economic
cycles and two incomplete ones, due to the interruption of the time
series, which are defined as Kitchen cycles; three complete and two
incomplete medium-term Jouglar cycles; the position of Azerbaijan's
economy in the system of long-term K-waves is determined; the dates
of the future phases of cycles are predicted and the characteristics of
each economic cycle are analysed.

4. The scientific research conducted during the 25 years under
consideration has shown that the economy of Azerbaijan has
undergone three structural shifts, three structural levels of socio-
economic development and is on the fourth. The nature of structural
shifts has been revealed, which are both the cause and consequence of
cyclical fluctuations. With the help of indicators of improved structural
shifts of macroindustries, structural cyclical fluctuations of
macroeconomic dynamics of the country as a whole have been
described, which gives grounds to assert that shifts in the structure of
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Azerbaijan's economy are not only an effective result of economic
development, but also a very important factor in the steady
development and progress of the economy.

5. In the dissertation study, using econometric methods, a system
of macroeconomic indicators was formed, which provide an
opportunity to monitor economic fluctuations in the economic sphere
of Azerbaijan. According to the results of qualitative analysis,
hypotheses were formulated, which were tested in the course of
subsequent research using econometric and statistical methods. Within
the framework of scientific research, a system of indicators directly
affecting economic development was proposed.

6. The link between the signs of economic sustainability and
cyclicality is shown and proposed for application. The optimal
structure of the Gross Domestic Product (GDP) is the foundation on
which the economic sustainability of the country is formed. The
introduction and use of a set of econometric methods and approaches
is shown as an aid to scientific and technical justification, creation and
development of favourable domestic opportunities of the country .
Such a scientific approach as knowledge of the place of Azerbaijan's
economy in the system of economic cycles will reduce the level of
uncertainty and increase the sustainability of the economic system as
a whole.

7. The study of production dependencies revealed turning points
in the dynamics of economic development of Azerbaijan, medium-
term cycles, phases, periods of expansion and contraction of the
economy, which alternate with the same time intervals-6 years. The
level of influence of production factors on output was determined.
Such scientific results provide an information base for forecasting
turning points in the economic development of Azerbaijan. The nature
of the dynamics of dependencies of such important qualitative
indicators - measures of the economy as average labour productivity,
average labour intensity, average fund intensity, production efficiency
and average fund efficiency of production factors in the economy of
Azerbaijan is revealed as cyclical. The new knowledge of economic
and technical indicators obtained as a result of the dissertation research
allows to determine the time of the onset of contraction and expansion
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of the economic system, accounting in fiscal policy, planning,
regulation of financial policy of medium and large enterprises.

The results obtained in the dissertation research are relevant
and of great importance in scientific and practical application in the
economy of the country and can be used both for monitoring the
development of the economy of Azerbaijan as a whole and as a tool
for forecasting and planning. The obtained results are of particular
importance in the application of anti-cyclical regulation,
diversification and import substitution policy.

Materials of the dissertation can be applied in educational
process at reading of special course on preparation of national
personnel on anti-crisis management and management, in statistics,
econometrics in higher educational institutions of the country and at
working out of the state programmes of social and economic
development, investment policy and be taken into account at working
out of economic plans of development in the liberated territories of
Karabakh.
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