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The role of economic agents’ expectations
in the formation of economic cycle: on the example of USA

Abstract. Introduction. The authors analyse the mechanism of the economic cycle formation under the influence of economic
agents’ expectations. It is emphasised that one of the main reasons for the termination of economic growth is generation and
accumulation of systemic risk in the economy due to unreasonable expectations. The purpose of the research is to analyse the
process of the economic cycle formation under the influence of economic agents’ expectations in the USA in the period from
1947 to 2016. Methods. The authors of the article offer their own methodology to analyse dynamic processes by transforming
primary data and applying the author method of total sliding expectations for time series analysis.

Results. Based on the analysis of data related to GDP of the USA, it has been 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 GDP
values. However, there were periods when the maximum of sliding expectations time series occurred without reaching the
maximum gross domestic product.

An approach to economic entropy as synchronisation of expectations level coincidence with the actual course of events in the
economic system is given. The entropy reaches its peack under the reversal of the economic system, when business profits
are also maximised due to cheap resources and services. The phase of economic growth will last until certain economic
agents accumulate a critical amount of divergence between the expectations and the actual capital efficiency. Once the
level of economic entropy has dropped below the conventional critical limit, the crisis is inevitable because of overwhelming
economic agents> erroneous actions.

Conclusions. The proposed conceptual approaches to explaining the economic cycle mechanism are based on the real economic
mechanism and can therefore be applied to forecast it.
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Lwvsanx 4. B.

LOKTOP EKOHOMIYHIMX HayK, npodecop, kadenpa EKOHOMIKM NiANPUEMCTBA Ta MEHEIPKMEHTY,

XapKiBCbKUIA HaLioHaNbHWI eKOHOMIYHMI yHiBepcuTeT iM. CemeHa KysHeus

YnbsiHyeHko H. B.

KaHauaaT eKOHOMIYHMX HayK, CTapLUMi BUKagad, kadeapa MeHeIKMEHTY Ta onogaTKyBaHHS,

HaujioHanbHWI TEXHIYHWI YHIBEPCUTET «XapKiBCbKUA MOMITEXHIYHWNIA iIHCTUTYT»

Ponb o4iKyBaHb €EKOHOMIYHMX areHTiB Y npoueci hopmyBaHHSA €KOHOMIYHOIO LKy

AHoTaUiA

Y cTatTi po3rnsaHyTO akTyanbHi npobnemn Aii MexaHi3aMy eKOHOMIYHOro LMKy 3 ypaxyBaHHsSM BrnvBy (GakTopy O4iKyBaHb
€KOHOMIiYHMX areHTiB. MeTolo foCnigKeHHs € aHania npouecy opMyBaHHS EKOHOMIYHOIO LMKy 3 Ornsay Ha BMUB OYiKyBaHb
ekoHoMi4HKX areHTiB B CLLIA y 1947-2016 pp. Ha nigctasi aHanidy gaHux npo BanoBuid BHYTPILWHIN npogykT CLLUA pobutbcs
BNCHOBOK, LLIO MakKCMMyMW €KOHOMIYHUX LMKNIB YiTKO 36iraloTbCs 3 MakCUMymMamy OUHAMIYHUX PARIB CyMapHUX KOB3HUX
O4iKyBaHb. 3anpornoHOBaHi KOoHUenTyasbHi NigXxoan A0 MOSICHEHHA MeXaHi3Mmy Aii €KOHOMIYHOro UMKy FPYHTYIOTbCA Ha
peanbHOMY €KOHOMIYHOMY MEXaHi3Mi Ta MOXXYTb 6yTV BUKOPUCTaHI Ans Oro NporHo3yBaHHS.

Knro4voBi cnoBa: Teopist O4iKyBaHb; EKOHOMIYHWIA LKIT; BaSIOBUIA BHYTPILLHIA NPOAYKT; EKOHOMIYHA EHTPOMIS.

LwvsaHx 4. B.

OOKTOP 3KOHOMUYECKUX HayK, Npodeccop, kadeapa aKOHOMUKN NPeanpusTUst U MEHEOXKMEHTA,

XapbKOBCKUWIN HaUMOHasbHbIi SKOHOMUYECKUI yHUBepcuTeT M. CemeHa KysHeua

YnbsiH4yeHko H. B.

KaHamnaaT 3KOHOMUYECKUX HayK, CTapLuni npenofasaTtesb, Kadenpa MeHeIKMEHTa N HANoroo6/1I0KeHUS,

HauunoHanbHbIN TEXHNYECKNI YHUBEPCUTET «XapbKOBCKUI MOIMTEXHNYECKUIA UHCTUTYT»

Ponb oXxnpgaHuin 3KOHOMUYECKUX areHToB B npouecce hopmMupoBaHUs 9KOHOMUYECKOIo LKA

AHHOTauus

B ctaTbe paccMmoTpeHbl akTyanbHble Npobnembl OENCTBUSA MeXaHn3mMa 3KOHOMUYECKOro LMKia ¢ no3uuuin BnmsiHus dakrtopa
OXMNOAHMIN 3KOHOMUYECKMX areHToB. Llenbio uccnepgoBaHus siBRsSieTCs aHanu3 npouecca (GopMUMPOBaHUSA 3KOHOMUYECKOro
uuKna nop BAMSIHUS OXWAaHWA 3KoHoMu4deckux areHToB B CLUA B 1947-2016 rr. Ha ocHoBaHuM aHanm3a paHHbIX Mo
BanoBoMy BHyTpeHHeMy npogykTy CLLIA caenaH BbIBOA, YTO MakCUMyMbl SKOHOMUYECKMX LMKIIOB MMEIOT YETKOEe COBMNageHne
C MakCUMymamun OVHaMUYECKMX PALOB CYMMAapHbIX CKOMb3SAWMX OXuaaHui. MpeanoXxeHHble KOHLUENTyanbHble MOAXOAbl
K OOBSACHEHUID MexaHu3ma [OeNCTBUSI 3KOHOMUYECKOrO LMKSla OCHOBbLIBAOTCA HA AENCTBUM pPeasibHOro 3KOHOMMWYECKOro
MexaHn3ma 1 MoryT 6biTb MCMOMB30BaHbl AN ero NMPOrHO3MPOBaHKS.

KnroueBble cnoBa: TEOPUS OXXUAAHUA; SKOHOMUYECKUI LWKJIT; BAJIOBON BHYTPEHHUI NPOAYKT; 9KOHOMUYECKAsA SHTPOMNKUS.
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1. Introduction

In recent decades, problems of economic growth and
economic cycle have been the focus of attention of eco-
nomists. The achievements of the 1950s-1960s in Europe,
of the 1960s-1970s in Japan, of the 1970s-1990s in South
Korea were not stable and included periods of recession
and stagnation. However, there have always been fast-gro-
wing economies. The patterns of economic success have
been changing most rapidly in the past few decades. Some
countries become leaders, while others continue their
slow growth or even reduce GDP. According to A. Galor
(Galor, 2005) [1], the average growth rate of income in the
world accounted for approximately 0.05% during the pe-
riod from 1000 to1820. It was already 0.5% in 1820-1870,
1.1% in 1870-1950 and has been over 2% since 1950 [2].
The authors of the «World in 2050» report by PwC predict
that the average annual world economic growth will be 3%,
which will enable to double the global GDP by 2037 and
triple it by 2050 [3].

2. Brief Literature Review

As history shows, economic growth is not permanent. It is
anyway compounded by crises. In the early twentieth century,
M. I. Tugan-Baranowski, a prominent economist, wrote: «The
capitalist world is subject to its own special laws, the sponta-
neous force of which is revealed during crises; hence the cri-
ses are not understood. The modern man feels his helpless-
ness before the action of forces created by him, but whose
control he has lost» [4].

Theories which explain the cyclical nature of econo-
mic development are quite diverse, even within econo-
mic schools. In this paper, we do not aim to analyse dif-
ferent 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. According to Nobel
laureate E. Phelps (Phelps, 2015), to consider the possibility
of economic collapse to be a drawback is similar to calling
a drawback the tendency to rapid changes in the mood -
from mania to depression, which frequently occurs among
creative people [5, 415]. The desire to predict the future
has always been one of the most cherished human dreams.
Moreover, predicting events is among human characteris-
tics. Based on the accumulated data and experience, peo-
ple are able to predict the future. In modern society, it is
one of the most important aspects of life. Daily, we are sur-
rounded by lots of various forecasts regarding the future,
including the economic future. Accepting it or not, socie-
ty creates expectations for the future, which are then ac-
companied by specific actions. The latter tends to minimise
negative effects of the events that, as expected, may lead
to losses.

However, it is questionable whether it is possible to
predict future in terms of economic events. In the view of
J. Keynes, it is impossible. He explains it by the lack of coor-
dination in modern business projects. J. Keynes believed
(Keynes, 1936), we do not know the future, although it would
be better to know it [6].

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

After all, the simple practice of human activity shows that
in today’s society people, including investors, have to con-
stantly make decisions relying on the potential future income.
Companies that intend to invest are to know the sequence
of their 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 expecta-
tions. Modern economic theory formulates two approaches
to this matter: the hypothesis of generally adaptive expecta-
tions and the hypothesis of rational expectations.
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L. Koyck (Koyck, 1954) and P. Cagan (Cagan, 1956) are
considered to be the founders of the theory of adaptive ex-
pectations [8-9]. The basis of this theory is a simple prin-
ciple the essence of which is that people form their future
expectations depending on the extent to which their ex-
pectations were wrong in the past as related to the pre-
sent. 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% and 5%, then we can expect a 6% inflation rate in
the next period. At the same time, it can be different from
the forecasted inflation rate due to urgent measures taken
by the government or the central bank. It is unpredictable
events that can significantly distort the importance of the
previous events.

The founders of the theory of rational expectations are
J. Muth (Muth, 1961) and H. 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 behaviour of eco-
nomic variables, both companies and individuals use all the
information available at their disposal, combining it with their
own ideas.

The principles of the theory of rational expectations are
widely spread when discussing the impact of expectations
on the inflation rate. The impetus for this was the diffe-
rence between the Keynesian theory and the actual results
of governmental policy in the economy of the developed
countries in early 1970s. The fact is that in 1958 A. Phillips
(Phillips, 1958) [12] published his famous article highligh-
ting the relationship between inflation and unemployment.
This relationship is called the Phillips curve; it is included
in all textbooks on macroeconomics today. One of its cri-
tics, Robert Lucas, a Nobel laureate, notes that this theory
ignores the optimal behaviour of the economic agents, in-
cluding formation of rational expectations [13]. As econo-
mic agents use obvious accessible information optimally
(efficiently) when forming their expectations, R.-E. Lucas
(Lucas, 1976) [13] claims that their predictions should be
seen as rational. In fact, he meant that economic agents
make the most precise future predictions and may foresee
governmental actions in their plans.

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

On this occasion, |. M. Kirzner (Kirzner, 2001) [16] no-
ted that if a person definitely knows what to expect, his or
her plans can be fully explained based on the sound eco-
nomic activity, optimal allocation of resources and their
maximising. In other words, people’s plans can be princi-
pally 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 know-
ledge. However, the researcher believes that it makes us to
emphasise the importance of vigilance people demonstrate
while treating new information [16].

3. Purpose

The objective of the research is to analyse the process
of the economic cycle formation under the influence of eco-
nomic agents’ expectations in the USA in the period from
1947 to 2016.
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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 at-
tention to the fact that, according to the theory of ratio-
nal or adaptive expectations, economic agents will invest,
expand their consumption only when they are confident in
their future. In turn, confidence arises as a result of the fac-
tors that cause these expectations. These can be classified
as positive in time economic statistics or decisive govern-
mental action program. One way or another, people should
receive positive signals, otherwise economic decisions will
not be taken. On the other hand, one of the main reasons
for the termination of economic growth and, therefore, the
early phase of the economic crisis, is that during the re-
covery period systemic risk is automatically generated and
accumulated, and false economic decisions are spread
among the entrepreneurs. This is a psychological human
trait of prolonging expectations for a longer period during
the good times. This position is often wrong. In this case,
economic agents’ expectations match even more. It is pos-
sible to claim that the level of economic entropy decrea-
ses. This creates social pressure on all participants of eco-
nomic relations. People start thinking that rising real estate
prices, stock indexes and other assets will continue to grow
further. Therefore, one should continue to invest, apply for
loans or buy property. Back in the 1920s, 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 thermo-
meter and feeling cold» are quite misleading and can lead
to a serious mistake because there is a long lag period bet-
ween the first steps for getting more heat and the moment
when finally more heat is received [17,158]. At this stage,
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 ac-
tivity is higher.

All these events lead to the fact that some inconsisten-
cies in the economic system create a rather precarious situa-
tion. 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 Lehman Brothers was
quite a shock. This was a kind of «black swan» that appeared
when no one expected. In 1927, A. Pigou (Pigou, 1927) [18]
wrote about such impulses as factors pushing the start of
new economic cycles.

Getting back to the economic concept of entropy, it
should be noted that it was introduced by Clausius in 1865
[19]. According to the second law of thermodynamics, the
level of entropy of any system must increase with time. It is
characterised 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 the 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 - by investors and entrepreneurs.
During the period of economic growth, the entropy of the
system is gradually decreasing because all the expectations
and actions of the system entities are predictable and iden-
tical. On the contrary, it is difficult to predict future events
during the economic crisis. In fact, most investors minimise
their investments, waiting for good news. Therefore, deci-
sive actions are to be taken by any government in order to
overcome the crisis.

Based on this concept, we believe that economic entro-
py can be regarded as the level of synchronisation of expec-
tations matching the actual course of events in the economic
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system. The entropy reaches its peack during the reversal
of the economic system. Under these conditions, profits of
business entities are also maximised due to cheap resources
and services. The phase of economic growth starts. It will
last until a certain economic segment (or segments) accu-
mulate a critical amount of divergence between the expecta-
tions and the actual capital efficiency.

Once the level of economic entropy has dropped below
the conventional critical limit, which is defined by the objec-
tive conditions, it means that the crisis is inevitable because
of overwhelming economic agents’ erroneous actions. At
this time, various resources and investments are actively of-
fered but cannot be demanded by the market for numerous
reasons. Also, prices for a range of goods, primarily raw ma-
terials 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 oc-
cur when making investment decisions, both by businesses
and consumers.

For the sake of testing our theoretical assumptions, a cor-
responding methodical approach has been developed. It is
based on our method of calculating the total sliding expec-
tations [20]. The essence of this method is 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 situation.

In the second stage, according to the obtained equation,
the value is predicted one period ahead. The third stage is
associated with a comparison between the predictive value
(X') and the actual value (X) by finding the difference bet-
ween them AX=X-X'. The essence of this comparison is
that if the trend has changed, the difference is quite sub-
stantial. Conversely, if the trend is preserved, the value AX
cannot significantly vary from X If the value of AX is nega-
tive, it means that the predictive value exceeded the factual,
and therefore the real growth rate was lower than the ex-
pected one, based on the previous data. If the value is posi-
tive, the conclusion is opposite. In the fourth stage, the en-
tire described process is shifted one period forward and re-
peated. 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 the certain time pe-
riods are summed up (the period may be equal to 5-10 pe-
riods, or some other value). Subsequently, the resulting va-
lue can have either the «+» or the «-» symbol. If the value is
positive, this indicates that the actual values prevailed over
the expectations during the selected time period, and there-
fore the economic situation was slightly better than the ex-
pected one, based on the previous events. If the value is
negative, the economic situation was worse than the ex-
pected one. It has been decided to name the resulting value
«the total sliding expectation».

In terms of the level of expectations, these calculations
are also important because the economy is difficult to pre-
dict in uncertain times. The total value of the sliding mode
(AX) will significantly differ from 0, or from the average at
least. 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 liquidity.

It has been decided to conduct the validation of the pro-
posed conceptual approach to the explanation of the eco-
nomic cycle on the basis of data related to GDP of the USA.
This country has been chosen because it represents one
of the world’s largest economies and generates the current
economic trends in the world. In addition, the National Bu-
reau of Economic Research has considerable experience re-
lated to a formal definition of the beginning and the end of
the economic crisis.

The website of the Bureau of Economic Analysis of the
abovementioned country provides a great number of data



on GDP since 1929 [21]. Howe-
ver, GDP data sorted by quarters
is available starting with the year
1947. As for the proposed me-
thod, this fact is important be-
cause a one-year period is not
optimal when assessing the chan-
ges in expectations. The purpose
is best achieved when quarter-
ly or even monthly data are ana-
lysed. It has been decided to take
quarterly data on changes in real
gross domestic product (in USD
as of 2009) for the period bet-
ween 1947 and 2016. The width
of the sliding window in determi-
ning 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 cur-
rent fluctuations, simultaneously
eliminating the influence of ran-
dom variation.

Furthermore, it has also been
decided to compare the obtained
results with the officially estab-
lished minimum values of the
economic cycle. The National
Bureau of Economic Research
publishes the latest values on
its website [22]. For the chosen
period, the maximum values of
economic cycles occurred in the
fourth quarter of 1948, the se-
cond quarter of 1953, the third
quarter of 1957, the second
quarter of 1960, the fourth quar-
ter 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.

Figure 1 shows the dynamics
of real GDP growth rate of the
USA changing in the period bet-
ween 1947 and 2016 in terms of
quarterly data. The vertical lines
show the maximum values of
economic cycles according to the National Bureau of Eco-
nomic Research. This time series is characterised by fair-
ly substantial variations and fluctuations, which makes data
analysis far more complicated.

The results of processing data by applying the method of
total sliding expectations are shown in Figure 2. The width of
the sliding window in determining 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 allows us to present the hidden patterns in
the changes in GDP, specifically in the light of expectations.

It should be noted that almost every peak period of sliding
expectations time series is preceded by the maximum value
of the economic cycle. Nevertheless, there were periods when
the maximum of sliding expectations time series occurred
without reaching the maximum gross domestic product.

Let us summarise the results for the periods presented
in Table 1. The difference between the actual and the maxi-
mum total sliding expectations values averaged 65 quarters.
Although, it was the largest in the last cycle and equalled
22 quarters. We will not go deeper into explaining the reasons
for such a discrepancy. This is a complex issue which requires
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Fig. 1: The dynamics of the real US GDP changing rate in 1947-2016 (%)
Source: Calculated by the authors based on [21-22]

Fig. 2: The dynamics of the real GDP total sliding expectations in USA in the period between

1947 and 2016 (%)

Source: Calculated by the authors based on [21-22]

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

Our aim is also to answer the question to what extent the
total sliding expectations values correlate with the actual va-
lues of the economic cycle. In order to answer this question,
the following calculations were carried out.

Tab. 1: Date of the maximum values of economic cycle
and the maximum values of the sliding expectations
time series relevant to GDP in the USA
in the period between 1952 and 2016

Source: Calculated by the authors based on [21-22]
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Fig. 3: Dynamics of correlation coefficients between the model and the real
sliding expectations relevant to GDP in the USA in the period between 1947 and 2016 (%)
Source: Calculated by the authors based on [21-22]

In the first phase, the model values for the last time se-
ries value were determined according to the linear trend.
Further, we applied the method of sliding window to cal-
culate the subsequent data. The last stage was to deter-
mine 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 assump-
tion that the peaks of economic cycles comply with the ex-
pectation maxima. This can be proved by the high values of
correlation coefficients between the values of the model and
actual sliding expectations. The resulting data are shown in

Figure 3. It can be inferred from the figure that the maximum
values of the economic cycle coincide quite clearly with high
values of the correlation coefficient. This confirms our as-
sumption.

5. Conclusions

The conducted research allows us to claim that there is a
fairly close relationship between the actual dynamics of the
US gross domestic product and economic agents’ expecta-
tions relative to possible changes in it. In addition, there is a
coincidence of expectations with the economic cycle maxi-
ma. The results clearly encourage the possibility to increase
the predictability of economic performance.
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