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Abstract
Introduction. The article analyzes the mechanism of the economic cycle formation under
the influence of the economic agents' expectations. It is emphasized that one of the main
reasons for the economic growth termination is generation and accumulation of the
systemic risk in the economy due to unreasonable expectations.
The purpose of the research is to analyze the process of the economic cycle formation
under the influence of the economic agents' expectations in the USA in 1947 — 2016.
Methods. The researchers offer their own methodology to analyze dynamic processes by
transformation of the primary data, applying the total sliding expectations method.
Results. Based on the US data analysis, it is concluded that the peaks of economic cycles
in gross domestic product (GDP) values accurately reflect the peaks of time series of the
total sliding expectations by the GDP values. A definition of economic entropy as
synchronization of expectations level coincidence with the actual course of events in the
economic system is given.
Conclusion. The proposed conceptual approaches to explaining the economic cycle

mechanism are based on the real economic mechanism and can therefore be applied to



its forecasting.
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Iusan /1.B.

JIOKTOp E€KOHOMIYHMX Hayk, Ipodecop, kadeapa €KOHOMIKH IMiANPUEMCTBA Ta
MEHEIKMEHTY, XapKIBCbKUW HAI[lOHAbHUN EeKOHOMIYHUHN YyHiBepcuTeT iM. CemeHa
Kysnens

Yiabsanuenko H.B.

KaHJUIaT €KOHOMIYHMX HayK, CTapIIMid BHUKJIaAad Kadeapu MEHEIKMEHTY Ta
ornoaaTrkyBaHHs, HarioHanbHUI TeXHIYHUNA yHIBEpCUTET “XapKIBCHKUI MOJITEXHIYHHIMA
THCTUTYT .

Posbp o4yikyBaHb €KOHOMIYHHMX AareHTIiB B I@poueci (OpMyBaHHSH
€KOHOMIYHOT0 LMKy

AHoTauis

AHan3yl0ThCA aKTyaJdbHI TpoONeMH [1i MeXaHI3My EeKOHOMIYHOTO IHKIY C
MO3UIIIA BIUIMBY (DaKTOPY OUIKYBaHb EKOHOMIYHUX areHTiB. MeTOr0 JOCIHIJDKEHHS €
aHasi3 mpoiiecy (opMyBaHHS €KOHOMIYHOTO ITUKJTY I1Jl BIUIMUBY OUIKYBaHb €KOHOMIUHHMX
arentie. B CIHA y 1947-2016 pp. Ha miacraBi anamizy JaHUX 10 BajJOBOMY
BHyTpimHbOMY TponykTy CIIIA poOuTbcs BHCHOBOK, IO MAaKCHMyMH EKOHOMIUHHMX
LIMKIIB MalTh YITKE CHIBOAAIHHS 3 MaKCUMyMaMU JUHAMIYHUX PSAIIB CyMapHUX
KOB3HUX OUIKyBaHb. 3pOOJieHI KOHUENTyalbHI MiJXOAU 10 TMOSCHEHHS MeXaHI3My Jii
€KOHOMIYHOTO LMKy TIPYHTYIOThCS Ha peajbHOMY E€KOHOMIYHOMY MEXaHI3Ml 1 MOXe
OyTH BUKOPUCTAHUM JJIsl HOTO MTPOTHO3YBaHHS.

Kuro4oBi cjioBa: Teopiss O4iKyBaHb; €KOHOMIYHHMM ITMKJI;, BaJOBUN BHYTpPIIIHIN

MPOAYKT; EKOHOMIYHA EHTPOIIiS.



Husan /1.B.

JIOKTOP PKOHOMHUYECKHX HayK, mpodeccop, kadeapa 3KOHOMUKA MPEATPUITHS U
MEHEI)KMEHTa, XapbKOBCKUH HAIMOHAIBHBIA SKOHOMHUYECKUN YHUBEPCUTET UM. CEMHA
Kysnena

Yabsinuenko H.B.

KaHIMJIAaT  SKOHOMHYECKHUX  HayK, CTapIIui  MpernojaBaresib  Kadeapbl
MEHE/UKMEHTAa W HaJorooOyoxeHusi, HalmoHaIbHBIA TEXHUYECKUHA YHUBEPCUTET
“XapbKOBCKUI MOTUTEXHUYECKUII UHCTUTYT .

Posb oOxkMaaHMii 3KOHOMHUYECKHX AareHToB B mnpouecce ¢GopmMupoBaHUs
IKOHOMMYECKOI0 IMUKJIa

AHHOTaN U

AHAIM3UPYIOTCSA aKTyaJbHbIE MPOOIEMBbI JEUCTBUS MEXaHU3Ma SKOHOMHUYECKOTO
IUKJIa C TO3UIUNM BIMSHUA (AKTOpa OXHUIAHUM SKOHOMHUYECKHUX areHToB. llembio
HCCIICIOBAHUS SIBISETCS aHAIM3 Tporiecca GOpMHUPOBAHUS YKOHOMHYECKOTO ITUKJIA IO/
BIIMSHUS OXXUJaHUK 3KoHOMHU4Yeckux areHToB B CIIIA B 1947-2016 rr. Ha ocHOoBanumn
aHaJIM3a JAaHHBIX MO BajoBOMY BHyTpeHHeMy mnpoaykty CIIIA nenaercss BBIBOJ, 4UTO
MAaKCUMYMbl SKOHOMHUYECKUX IHUKJIOB HMMEIOT YETKOE COBIMAJCHUE C MAaKCUMyMaMmu
JTMHAMUYECKMX  PSAJIOB  CYMMAapHBIX  CKOJB3SIUX  oxkupgaHuil.  CaenaHHbIC
KOHIICTITyaJIbHBIC TIOIXOAbI K OOBSICHECHHWIO MEXaHU3Ma JICHCTBHUS HSKOHOMHYECKOTO
[UKJa OCHOBBIBAIOTCA HA PEAIHbHOM HKOHOMHYECKOM MEXaHW3ME U MOTYT OBbITh
HCIIOJIb30BaH JJIs1 €10 MPOTrHO3UPOBAHUS.

KiroueBble cJjioBa: Teopusi OXHUIAHWM; SKOHOMHYECKUW IIMKJ; BaJIOBOU

BHYTPEHHHUU NPOAYKT; SKOHOMHUYECKAS] SHTPOIIHS.



1. Formulation of the problem

In recent decades, the problems of economic growth and the cycle have always
been the focus of attention of the economists. The achievements in Europe in 1950-60s,
in Japan in 1960-70s, in South Korea in 1970-90s were not stable, one way or another,
and included periods of recession and stagnation. However, there always emerged new
countries that achieved economic progress. The most rapid economic success patterns
changed specifically in the past few decades. Some countries promptly became leaders,
while others continue their slow growth or even reduce the gross domestic product.
According to A. Galor (Galor, 2005) [1] during the period from 1000 t01820 the average
growth rate of income in the world accounted for approximately 0.05%. In 1820-1870, it
was already 0.5%, in 1870-1950 — 1.1%, and since 1950 - it has exceeded 2% [2]. As the
authors of the PwC's “World in 2050" report predict, the average annual world economic
growth will be at 3%, which will enable to double the global GDP by 2037 and triple it
by 2050 [3].

2. Review of recent research and publications

As the history proves, the economic growth is not permanent. It is anyway
accompanied by crises. In the early twentieth century, a prominent economist M.l.
Tugan-Baranowski wrote: "This book is dedicated to the investigation of the most
mysterious and inexplicable phenomenon of the economic pattern of our times — a
phenomenon that is still not scientifically grounded- i.e. periodic industrial crises. What
force directs this amazing change in revival and stagnation of trade, expansion and
reduction of production? "[4].

Theories which explain the reasons of the cyclical economic development
existence are quite diverse, even within economic schools. In this paper, our aim was not
to analyze the approaches and views on this issue. Let us just note that modern
economists hardly have any doubts about the inevitability of the next economic cycle. It
Is important, according to Nobel laureate E. Phelps [Phelps, 2015], that to consider the

possibility of collapse in the economy as its drawback is similar to calling a drawback



the tendency to rapid changes in mood — from mania to depression, which frequently
occurs among creative people. [5. S. 415].

The desire to predict the future has always been one of the most cherished human
dreams. Moreover, predicting events is a human characteristic. Based on the
accumulated data and experience, people are able to predict the future. In modern
society, it is one of the most important aspects of life. We are daily surrounded by lots of
various forecasts regarding the future, including the economic future. Accepting it or
not, the society creates expectations for the future, which are then accompanied by
specific actions. The latter tends to minimize the negative effects of the events that, as
expected, may lead to losses.

However, it is questionable whether it is possible to predict the future in terms of
economic events. In the view of J. Keynes it is impossible. He explains it by the lack of
coordination in modern business projects. As J. Keynes believed, [Keynes, 1936], "we
just do not know" the future, although it would be "best to know it" [6].

A similar view, albeit from a different angle, is supported by Jestis Huerta de Soto
[Huerta de Soto 2009]. He believes that an unsolvable logical contradiction occurs when
conducting the business analysis: the demand for entrepreneurial resources, based on the
expected costs and benefits, involves the belief that some information can be received
immediately today (about the possible future value of costs and benefits), and before this
information is created by entrepreneurial efforts [7].

After all, the simple practice of human activity shows that in today's society
people, including the investors, constantly have to make decisions relying on the
potential future income. The companies that intend to invest are to know the sequence of
future income from the invested capital. However, in this case the problem of
uncertainty and risk evolves. The question is how economic agents form their future
expectations. Modern economic theory formulates two approaches to this matter:
generally adaptive expectations hypothesis and rational expectations hypothesis.



Koyck [Koyck, 1954] and Cagan [Cagan, 1956] are considered the founders of
the theory of adaptive expectations [8.9]. The basis of this theory is a simple principle
that people form their future expectations depending on the extent to which their
expectations were wrong in the past as related to the present. In this case, a simple
principle operates: the events of the past shape the future human economic expectations.
For instance, if the inflation rate in the country by years is 3%, 4%, 5%, then we can
expect 6% inflation in the next period. At the same time, it can be different than the
forecasted inflation rate due to urgent government's or central bank's actions. It is the
unpredictable events that can significantly distort the importance of the previous events.

The founders of the rational expectations theory are Muth [Muth, 1961] and
Simon [Simon, 1958] [10,11]. They believe that people use more sophisticated methods
while forming their expectations, especially when it comes to investing substantial
capital. These economists claim that, while forming their expectations about the future
economic variables' behavior, both companies, and individuals use all the information
available at their disposal, combining it with their own ideas.

The principles of the rational expectations theory widely spread when discussing
the impact of expectations' factor on the inflation rate. The impetus for this was the
difference between the Keynesian theory and the actual results of governmental policy
in the economy of the developed countries in early 70's. The fact is that in 1958
A. Phillips [Phillips, 1958] published his famous article highlighting the relationship
between inflation and unemployment [12]. This relationship is called the Phillips' curve
and today it is included into all textbooks on macroeconomics. One of its critics, a Nobel
laureate (1995) Robert Lucas noted that this theory ignores the optimal behavior of the
economic agents, including formation of rational expectations [13]. As the economic
agents use obvious accessible information optimally (efficiently) when forming their
expectations, their predictions, claims R.-E. Lucas [Lucas, 1976], should be seen as
rational ones. In fact, it meant that economic agents made the most precise future

predictions and may foresee governmental actions in their plans.



Simultaneously, the economists engaged in analyzing the relationship between
economics and psychology prove that, while making objective decisions regarding the
received information, several factors caused by human psychological characteristics may
occur. [14]. These include believes, social pressure and emotions. Only a limited number
of people can overcome all the three obstacles. In our opinion, public pressure, or crowd
psychology, has a particularly strong impact on making managerial decisions. Most
clearly these trends are demonstrated in the stock markets where the rapid growth in
asset values often exceeds the cost-effective limits because of the psychological factors.
Also expectations have significant impact during the formation of prices for energy,
particularly oil. Ultimately, all these factors lead to formation of real efficacy at the level
of specific enterprises [15].

On this occasion Israel Meir Kirzner [Israel Meir Kirzner, 2001] noted that, if a
person definitely knows what to expect, his or her plans can be fully explained based on
the sound economic activity, optimal resources allocation and their maximizing. In other
words, people’s plans can be principally viewed as those that accumulate the total
knowledge of all the current and future circumstances, related to his or her situation and
acting in the world of perfect knowledge. However, the author believes that it is this that
makes us to emphasize the importance of vigilance people demonstrate while treating
the new information [16].

3. The Purpose of the research is to analyze the process of the economic cycle
formation under the influence of the economic agents' expectations in the USA in 1947 —
2016.

4. Results

How may the expectation factor be taken into account to explain the reasons for
the economic crisis or collapse? In order to answer this question it is necessary to draw
attention to the fact that, according to the theory of rational or adaptive expectations, the
economic agents will invest, expand their consumption only when they are confident in

their future. In turn, confidence arises as a result of the factors that cause these



expectations. These can be classified as positive in time economic statistics or decisive
governmental action program. Anyway, people should receive positive signals,
otherwise the economic decisions will not be taken. On the other hand, one of the main
reasons for the economic growth termination and, therefore, the early phase of the
economic crisis, is that during the recovery period systemic risk is automatically
generated and accumulated, and false economic decisions are spread among the
entrepreneurs. This is, first of all, a psychological human trait of prolonging expectations
for a longer period during the good times. This position is often wrong. Secondly, in this
case, the economic agents' expectations match even more. It is possible to claim that the
economic entropy level decreases. This creates a kind of social pressure on all the
participants of economic relations. People start thinking that rising real estate prices,
stock indexes and other assets will continue growing further. Therefore, one should
continue investing, applying for loans, buying property. Back in the 20's of the last
century A. Aftolion cited a stove as an analogue to this situation. He believed that,
guided by a sense of cold and the thermometer value, the room may get overheated; it
may take some time before the fuel flares and disperses heat in the room. "The
thermometer and feeling cold" are quite misleading and can lead to a serious mistake,
because there is a long lag period between the first steps for getting more heat and the
moment when finally more heat is received [17, S.158]. At this stage the entrepreneurs
who are unable to make proper calculations and predictions about the effectiveness of
their business are involved into the economic activity. These are the so-called “second
wave” innovators. Their efficiency in terms of economic system is lower, and the risk
level in their activity is higher.

All these events lead to the fact that some inconsistencies in the economic system
create a rather precarious situation. One minor economic shock is enough to turn the
whole system into the opposite direction — the economic crisis. To illustrate, in 2008 the
bankruptcy of the Lehman Brothers' investment bank became such a shock. This was a

kind of “black swan” that appeared when no one expected. In 1927 A. Pigou [Pigou,



1927] wrote about such impulses as factors pushing the start of the new economic cycles
[18].

Getting back to the economic concept of entropy, it should be noted that it was
introduced by Clausius [Clausius] in 1865 [19]. According to the second law of
thermodynamics, the level of entropy of any system must increase with time. It is
characterized by the state of the system components. For example, if one adds milk to
coffee, it will gradually distribute on the cup, increasing the overall entropy of the
system. The probability that all milk will be distributed by some clear principles,
creating a circular or rectangular shape, virtually equals zero. If this happened, it could
be assumed that the entropy of the system might decrease.

The economy is also a kind of system that consists of millions of different entities.
The majority is represented by consumers, the minority — Dby investors and
entrepreneurs. During the economic growth period, the entropy of the system is
gradually decreasing because all the expectations and actions of the system entities are
predictable and identical. On the contrary, it is difficult to predict future events during
the economic crisis. In fact, most investors minimize their investments, waiting for the
good news. Therefore, decisive actions are to be taken by any government in order to
overcome the crisis.

Based on this concept, we believe that economic entropy can be regarded as the
synchronization level of expectations matching the actual course of events in the
economic system. The entropy reaches its pick during the economic system reversal.
Under these conditions, business entities' profits are also maximized due to cheap
resources and services. The economic growth phase starts. It will last until a certain
economic segment or segments accumulate a critical amount of divergence between the
expectations and the actual capital efficiency.

Once the level of economic entropy drops below the conventional critical limit,
which is defined by the objective conditions, it will actually mean that the crisis is

inevitable because of overwhelming economic agents' erroneous actions. At this time,



various resources and investments are actively offered but cannot be demanded by the
market for numerous reasons. Also, the prices for a range of goods, primarily, raw
materials and real estate, start exceeding their real value.

The economic system has a relatively fixed margin for the erroneous decisions
taken by its entities. However, if the number and the cost of errors exceed a certain limit,
it pushes the system out of stability. These errors primarily occur when making
investment decisions, both by businesses and consumers.

For the sake of testing our theoretical assumptions, a corresponding methodical
approach has been developed. It is based on our method of calculating the total sliding
expectations [20]. The essence of this method is briefly as follows. The first stage is
defining an interval of time series, according to which alignment should be performed.
This trend line differs depending on the situations.

In the second stage, according to the obtained equation, the value is predicted one

period ahead. The third stage is associated with comparison between the predictive value

(X") with the actual value (X) by finding the difference between them AX =X -X' The
purpose of this comparison is that, if the trend has changed, the difference is quite
substantial. Conversely, if the trend is preserved, the value AX cannot significantly
vary X . A mathematical sign is vital here AX . If the sign is negative it means that the
predictive value exceeded the factual, and therefore, the real growth rate was lower than
the expected one, based on the previous data. If the difference is positive, the conclusion
Is opposite. In the fourth stage, the entire described process is shifted one period forward
and repeated. As a result, the original time series is converted into a series showing the
deviation between the actual and the forecasted data.

In the fifth stage, all values AX for a certain time period are summed up (the
period may be equal to 5-10 periods, or some other value). Subsequently, the resulting

¢ 9

value can have either a “+” or a sign. If the value is positive, it would indicate that,
during the selected time period the actual values prevailed over the expectations, and,

therefore, the economic situation was slightly better than the expected one, based on the



previous events. If the value is negative, the conclusion should be the opposite. It has
been decided to name the resulting value “the total sliding expectation”.

In terms of the expectations' level, these calculations are also important because
the economy is difficult to predict in uncertain times. The total value of the sliding mode
(AX ) will significantly differ from 0, or at least from the average. It will give grounds to
speak about the increasing risk and economic agents' uncertainty. Therefore, according
to our concept, when the critical level is reached, mass panic in the relevant markets will
start, as well as the removal and the transfer of assets into the liquid form.

It was decided to conduct the validation of the proposed conceptual approach to
the explanation of the economic cycle based on the US data. This country has been
chosen because it represents one of the world's largest economies, and actually generates
the current economic trends in the world. In addition, the National Bureau of Economic
Research has considerable experience related to formal definition of the beginning and
the end of the economic crisis.

Online Bureau of Economic Analysis website of this country provides a great
number of data on the gross domestic product since 1929 [21]. However, GDP data
sorted by quarters is available since 1947. For the proposed method, this fact is
Important because a one-year period is not optimal when assessing the changes in
expectations. The purpose is best achieved when the quarterly or even monthly data are
analyzed. It has been decided to take the quarterly data on changes in real gross
domestic product (in 2009 US dollars) for 1947-2016. The width of the sliding window
in determining the sliding expectations equals ten periods (quarters), in order to
eliminate the influence of random fluctuations. The sliding window when summing the
expectations equals five periods. In this case, it is important to consider the current
fluctuations, simultaneously eliminating the influence of random variation.

Furthermore, it has also been decided to compare the obtained results with the
officially established economic cycle minimum values. The National Bureau of
Economic Research publishes the latest values on its website. [22] For the period



chosen, the maximum values of economic cycles occurred in the fourth quarter of 1948,
the second quarter of 1953, the third quarter of 1957, the second quarter of 1960, the
fourth quarter of 1969, the fourth quarter of 1973, the first quarter of 1980, the first
quarter of 1981, the third quarter of 1990, the first quarter of 2001, and the fourth
quarter of 2007.
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Fig. 1. The dynamics of the real US GDP changing rate in 1947-2016 (%)

Source: Calculated by the author [21, 22]

Fig. 1 shows the dynamics of the real US GDP changing rate in 1947-2016 in
terms of quarterly data. The vertical lines show the economic cycles' maximum values
according to the National Bureau of Economic Research. This time series is
characterized by fairly substantial variations and fluctuations that makes data analysis
far more complicated.

The results of processing data by applying the total sliding expectations method is
shown in Fig. 2. The width of the sliding window in determining the sliding expectations

equals ten periods (quarters), in order to eliminate the influence of random fluctuations.



The sliding window when summing the expectations equals to five periods. Such

transformation of the initial data allowed us to present the hidden patterns in gross
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Fig.2. The dynamics of the real US GDP total sliding expectations in 1947-
2016 (%)

Source: Calculated by the author [21, 22].
product changes, specifically in the light of expectations. It should be noted that almost
every peak period of sliding expectations time series is preceded by the economic cycle
maximum value. Although, there were some periods when the maximum of dynamic
sliding expectations time series occured without reaching the maximum gross domestic
product.

Let us summarize the results for the periods presented in Tab. 1. The difference
between the actual and the maximum total sliding expectations values averaged 65
quarters. Although, it was the largest in the last cycle and equaled 22 quarters. We will

not go deeper into explaining the reasons for this discrepancy. This is a complex issue,



which requires independent research. The main result is the establishment of the pattern.

Our aim was also to answer the question to what extent the total sliding

expectations values correlate with the actual economic cycle values. In order to answer

Tab. 1: The dates of the US GDP economic cycle maximum values and the

sliding expectations time series maximum values in 1952-2016

The economic cycle maximum values The sliding expectations time series maximum values
195311 1952 —1II
1957 —1III 195511
1960 —1I 1959 —III
1969 - IV 1968 —III
1973 -1V 197211
1980 | 1978 I
1981 -1 19811
1990 —III 1987 -1V
20011 1999 -1V
2009 - IV 2003 11

Source: Calculated by the author [21, 22].
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this question, the following calculations were carried out. In the first phase, according to
the linear trend the model values for the last time series value were determined. Next,
we applied the method of sliding window to calculate the subsequent data. The last stage
was to determine the correlation coefficients between the model and the sliding
expectations. The width of the sliding window was equal to ten periods (quarters).

The aim of this calculation was also to test the assumption that the peaks of
economic cycles comply with the expectation maxima. This can be proved by the high
values of correlation coefficients between the model and the actual sliding expectations
values. The resulting data are shown in Fig. 3. It can be inferred from the figure that the
economic cycle maximum values coincide quite clearly with the correlation coefficient
high values. This confirms our assumption.

5. Conclusions

Thus, the conducted research allowed us to claim that there is a fairly close
relationship between the actual dynamics of the US gross domestic product and
economic agents' expectations relative to its possible changes. In addition, there is a
coincidence of expectations with the economic cycle maxima. The results clearly

encourage the possibility to increase the economic dynamics' predictability.
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