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he issue of reducing negative effects of the global
economic crisis is on the agenda in professional
sphere of the world community and a matter of
concern of governments all over the world. Under con-
ditions of financial integration and globalization, timely
analysis of the patterns of financial cycles at both global
and local levels is required. It is intended for early detec-
tion of signals of possible imbalances and early warning of
crisis phenomena in the economy, a long recession, with
regard to the cyclical influence of the behavior of financial
indicators on these phenomena. Examining the relation-
ship between key financial and economic macroeconomic
indicators that reflect cyclical development is crucial for
ensuring both global and local financial equilibrium.
Theoretical aspects of the essence of the financial
cycle and its role in shaping the cyclical patterns of eco-
nomic development are formulated by a number of for-
eign scientists including C. Borio, H. Rey, N. Kennedy,
S. Prowse, P. Disyatat, etc. A significant contribution to
the methodology of analysis and research of financial
cycles is made by M. Drehmann, C. Borio and K. Tsat-
saronis [1], who use in their research two approaches
to measuring the financial cycle: turning point analy-
sis and bandpass filter developed by L. Christiano and
T. Fitzgerald [2]. The aforementioned scientists created
a theoretical and methodological basis for studying fi-
nancial cycles, but there is a need for a more thorough
investigation of the characteristics of financial cycles of
countries with different levels of economic development.
The issue of analyzing the patterns of the financial cycle
of Ukraine and investigating the causal relationship of
certain changes at the local level with the situation at the
global level remains relevant.
The aim of the article is to analyze the patterns of
cyclical fluctuations of local financial cycles of countries
with different economic development including Ukraine
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and to study their relationship with the global financial
cycle.

The periodicity and nature of fluctuations in do-
mestic and global financial cycles are inherent signs of
cyclicality. The dynamic patterns and trends in cycles are
determined by the influence of changes in a number of
economic and financial indicators that are directly relat-
ed to the occurrence of cyclical shifts in local and global
financial cycles.

o study financial cycles, many scientists formed

an appropriate system of indicators to assess the

nature of cyclicality. In particular, H. Rey [3] in
her research associates frequency of financial cycles with
movement of asset prices and gross capital flows. G. Gor-
ton and G. Ordonez [4] substantiate the effectiveness of
asset prices and loans as financial indicators to investi-
gate financial cycles. On the other hand, P. Giordani with
his co-authors [5] identify indicators that characterize
the dynamic patterns of financial cycle in the early stages:
the credit-to-GDP gap, house prices, and the ratio of un-
stable over stable sources of funding of the banking sec-
tor. At the same time, in [6] O. Jorda and the co-authors
highlight the vision of analyzing financial cycles by the
comovement of internal financial variables, namely: real
credit (measured by total loans), real house prices, and
real equity prices. Indicators identified by the scientists
are directly related to the main economic phenomena
in the functioning of both individual countries and the
global economic system.

The study and analysis of the periodicity of financial
cycles has received sufficient attention at the global level.
However, today it is important to study the relationship
between domestic and global financial cycles by the ap-
propriate division of countries into groups according to
economic development: developed countries and devel-
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oping ones. The issue of analyzing the nature of the impact
of global financial cycle on the financial cycle in Ukraine is
also relevant. Thus, the main tasks are as follows:

+ investigating certain financial indicators for their
cyclicality during 2008-2019;

+ checking the cyclicality of indicators of financial
cycles in groups of countries and Ukraine by cal-
culating the Durbin — Watson statistic;

+ determining the relationship between cyclical
fluctuations of local and global financial cycles.

The methodology of this study includes the follow-
ing steps:

1. Construction of a trend line for the time series of
the relevant financial indicator and selection of
the best variant of the trend line, focusing on the
value of the coefficient of determination.

2. Test the hypothesis for the presence of autocorre-
lation in the residuals by calculating the Durbin —
Watson statistic.

3. If there is autocorrelation between the data, the
analysis should be continued to identify peri-
odicity. In the absence of autocorrelation — it is
necessary to hypothesize the random nature of
fluctuations and lack of periodicity.

4. Calculation of the autocorrelation coefficient of
deviations of the residuals for each data series.

5. Verification of the pre-calculated coefficient for
significance according to the Student’s t-test.

6. Reiteration of Steps 4 and 5 for lags 2, 3, ..., n
until in Step 5 the autocorrelation coefficient of
deviations becomes significant.

7. The last significant autocorrelation coefficient
determines the frequency lag.

and global financial cycles aims to study the na-
ture of fluctuations in the relevant financial indi-
cators during 2008-2019 in the two groups of countries
and Ukraine. Financial indicators directly related to the
analysis of the nature of cyclical shifts in local and global
financial cycles are the following: the level of real GDP
growth, total loans to the non-financial sector, the ratio
of total loans to GDP, and the real estate price index.
The key element in determining the nature and fre-
quency of fluctuations in the financial cycle is the level of
real GDP growth. This indicator allows to determine the
periods of booms and busts of both local and global finan-
cial cycle. First of all, trend lines to describe the behavior
of this economic indicator in two groups of countries and
Ukraine (Fig. 1) were constructed. The second step was to
calculate the Durbin — Watson (DW) statistic to detect
the autocorrelation of first-order residuals. This statistic is
most often used to check the presence of autocorrelation
of residuals and is calculated by the following formula:

Zz (e et

2

T he process of analyzing the cyclical nature of local

DW = , DW €[0; 4], (1)

t l

254

where e, is random deviations from the trend or regres-
sion model: e, = y, - y (x).

The algorithm for detecting autocorrelation of re-
siduals based on the Durbin — Watson test implies identi-
fying the appropriate hypothesis: positive or negative au-
tocorrelation in residuals or no autocorrelation of residu-
als. With the positive autocorrelation DW < 2, and with
the negative — DW > 2. The actual values of the statistic
are compared with the critical (tabular) for a different
number of observations 7 and the number of indepen-
dent variables m for the selected level of significance a.
The tabular values have a lower limit 4, and an upper
limit — d, [8]. According to these values, the numerical
interval [0; 4] is divided into five segments. Acceptance
or rejection of each of the hypothesis is as follows (Fig. 2).

'I'he calculation of the Durbin — Watson statistic

for the level of real GDP growth in the group of
developed countries (7bl. 1) showed that accord-
ing to the tabular values at m = 1 the critical points for the
significance level of 0.01 and the number of observations
12 are as follows: d; = 0.697 and d2 = 1.023, respectively.
The obtained critical values are the general limits for the
analysis of the following financial indicators. As a result,
the Durbin — Watson (DW) statistic is equal to 3.006, i. e.
2.977 < DW < 3.033 (4 — d, < DW < 4 — d,), this suggests
the need to further verify the presence of autocorrelation
with other lags of delay, as the value obtained is in zone
of uncertainty.

Thus, the next stage of the analysis will be the cal-
culation of the autocorrelation coefficient of deviations
of the residuals of this indicator according to the follow-
ing formula:

n—1
_ Zt 1 €161 (2)
-1 2
2 + Ztn 26 T

The value of the coefﬁc1ent ranges from -1to +1,

eery]

in the absence of autocorrelation R =0. Inthe case

e 1]
of a group of countries with developed economies, the
autocorrelation coeflicient of deviations of the residuals
is equal to (—0.52). This result must also be checked for
statistical significance of the presence of autocorrelation
with a certain lag of delay using the Student’s t-test:

_|Rl|\/n—l—2

1-R}

3)

Using the tables of t-distribution, we found the tab-
ular value of the criterion (£,) with the number of degrees
of freedom m = n — 1 — 2 and a given level of statistical
significance a. According to the analysis with the avail-
able number of degrees of freedom m = 9 and the level
of statistical significance of 5%, ¢, = 2.262. Thus, ¢, with
the value of 1.827 was obtained. Therefore, ¢ <t , which
indicates the insignificance of this parameter, so there is
a need to repeat the previous steps for subsequent lags.
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Fig. 1. Real GDP growth rate (annual percentage change compared to the previous year) for developed countries,

== Developed countries

Source: compiled by [7].

—4&— Developing countries

m— Ukraine

developing countries and Ukraine (2008-2019)

Positive Uncertainty Autocorrelation is absent Uncertainty Negative
autocorrelation zone N zone autocorrelation
— - -
0 d dy 4-d, 4 —d, 4
Fig. 2. Algorithm for testing the hypothesis of the presence of autocorrelation of residuals
Source: compiled by [8].
Table 1
Calculation of the Durbin - Watson statistic for the level of real GDP growth in developed countries

Year y y(x) e, e’ (e,-e,,)? Dw
2008 0.20 -0.77 0.97 0.95 0

2009 -3.30 -0.05 -3.25 1.56 17.85

2010 3.10 0.58 2.52 6.37 3333

2011 1.70 1.10 0.60 0.35 3.72

2012 1.20 1.53 -0.33 0.11 0.86

2013 1.40 1.87 -0.47 0.22 0.02

2014 2.10 2.10 0 0 0.22

2015 2.30 2.24 0.06 0 0

2016 1.70 2.27 -0.57 0.33 0.41

2017 250 221 0.29 0.08 0.74

2018 230 2.05 0.25 0.06 0

2019 1.70 1.79 -0.09 0.01 0.12

Total 19.05 52.27 3.006

The calculation of the autocorrelation coefficient of de-
viations for lag 2, 3, 4 also confirmed the lack of signifi-
cance, which eliminates the need for further analysis of
this financial indicator. Thus, the changes in the real GDP
growth for developed countries during 2008—2019 are
random and reflect the lack of cyclicality. That is, changes
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in this indicator are due to fluctuations in the global fi-
nancial cycle.

The next object of the analysis of the cyclical na-
ture of the level of real GDP growth in 2008-2019 is a
group of developing countries. According to the selected
equation of the trend shown in Figure 3, the residuals and
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the Durbin — Watson statistic were calculated with the
value 2.565, which falls within the range of 1.023 < 2.565
<2.977 (d, < DW < 4 - d,), i. e,, there is no autocorrela-
tion. Thus, for this group of countries, there is a random
nature of fluctuations caused by both individual internal
factors and external shifts in the global financial cycle, or
certain countries, which are most influential.

Further, a methodological analysis of cyclical fluc-
tuations in the level of real GDP growth for Ukraine was
carried out. As a result, the Durbin — Watson statistic of
2.161 was obtained to verify the presence of autocorrela-
tion for available data. This value confirmed the absence of
autocorrelation (1.023 < 2.161 < 2.977;d, < DW < 4 - d,),
which indicates the acyclic behavior of the analyzed indi-
cator to identify the nature of the periodicity of the local
financial cycle of Ukraine during the period 2008—2019.

'I‘ he next financial indicator to study cyclicality,
which helps to identify cyclical fluctuations in lo-
cal and global financial cycles, is the total amount
of loans to the non-financial sector of the economy. The
non-financial sector of the economy is a key element of
economic growth and financial balance of any country, as
it includes economic agents responsible for the economic
development of the country and regular quality support
of domestic and international economic relations. There-
fore, it is necessary to take into account the performance of
the non-financial sector of the economy in order to study
the cyclical nature of local and global financial cycles. The
changes in the total volume of loans granted to the non-
financial sector for 2 groups of countries and Ukraine, as
well as the selected trend equation, are shown in Fig. 3.
The first group of countries to analyze the periodic-
ity of this indicator includes developed countries. As a
result of calculating the Durbin — Watson statistic for the
analyzed financial indicator, the obtained value of 1.003
(0.697 < 1.003 < 1.023; d; < DW < d,) suggests the need to
continue the study by going through the next step of the
methodological approach to detect cyclicality.

hecking the significance of the autocorrelation

coefficient of first-order residuals for the total

volume of loans to the nonfinancial sector based
on Student's test showed statistical insignificance of the
autocorrelation coefficient for lag 1 (1.368 < 2.262; t,< t).
In this case, it is necessary to recalculate the autocorrela-
tion coefficient of deviations of the residuals and check
it for subsequent lags of the available time series. The re-
peated analysis of the autocorrelation coefficients of 2, 3
and 4 lags allowed us to conclude that the dynamics of
the financial indicator for developed countries is random
fluctuations and the hypothesis of absence of cyclicality.

For the group of developing countries, the Durbin —
Watson statistic with a value of 1.333 (1.023 < 1.333
< 2.977; d, < DW < —d,) confirmed the hypothesis of no
autocorrelation of residuals for the total amount of loans
granted to nonfinancial sector of the economy. This in-
dicates the absence of cyclicality in the local financial
cycle of this group of countries during the period under
analysis.

The situation is similar with the determination of
the cyclical indicator of the total volume of loans granted
to the non-financial sector of the economy in Ukraine.
This is confirmed by the value of the Durbin — Watson
statistic — 1.348 (1.023 < 1.348 < 2.977;d, < DW < 4 - d,).
The lack of autocorrelation of residuals in this case indi-
cates the random nature of fluctuations in the analyzed
indicator during 2008-2019, so some changes in the
dynamics are associated with fluctuations in the global
economic cycle.

Finally, the financial indicator that needs to be
examined for cyclicality is characterized by the ratio of
total loans to the non-financial sector of the economy
to nominal GDP. This indicator characterizes the com-
parison of the total debt of the non-financial sector to
the annual volume of nominal GDP, which to a greater
extent includes the results of activity of all enterprises for
1 year. Thus, this indicator expresses the share of domes-
tic debt of non-financial sector entities in their total an-

140000y =—59.642x2 + 3010.4x + 98369 1000000
120000

800000 ¢

S 100000 - S

B 80000 g y=-3971.7x2 + 90297x + 303434 —— 600000 §

[a)] I | =

o

5 60000 —# 400000 =

40000
20000 y=-30.857x2 + 4025.4x + 13496 _ 200000
0 0

2008 2009 2010 2011

=O— Developed countries

—4&— Developing countries L

2012 2013 2014 2015 2016 2017 2018 2019 Year

Ukraine

Fig. 3. Changes in total volume of loans to the non-financial sector of the economy in developed countries, developing
countries and Ukraine (2008-2019)

Source: compiled by [9; 10].

256

BIBHECIHOOPM N2 6 2020

www.business-inform.net




nual income. The behavior of this financial indicator for 2
groups of countries and Ukraine with the trend equations
given for further research is presented in Fig. 4.

The calculation of the Durbin — Watson statistic for
the data series of each group of countries and Ukraine
showed that there is no autocorrelation between the
available residuals. For developed economies, the statis-
tic is 2.224 (1.023 < 2.224 < 2.977; d, < DW < 4 - d,),
for developing countries — 1.195 (1.023 < 1.195 < 2.977;
d, < DW < 4 - d,) and for Ukraine - 2.608 (1.023 < 2.608
<2.977;d, < DW < 4 — d,). This confirms the hypothesis
of the random nature of the cyclicality of the analyzed
financial indicator during 2008-2019 and also explains
the lack of periodicity. This conclusion suggests the de-
pendence of changes in local financial cycles on cyclical
shifts in the global financial cycle.

Ratio, times

300

clical nature of the local financial cycle is the real
estate price index. This factor is the root cause of
the financial crisis of 2007-2009 and has a rather com-
plex forecasting mechanism, as it can cause sudden crises,
which will have a negative impact on activities of econom-
ic entities and the world economy as a whole. Therefore,
the analysis of real estate prices among the selected cat-
egories of countries is a very important factor in identify-
ing the cyclical nature of the economy of a country and
the global economy. The behavior of the real estate price
index for 2 groups of countries and Ukraine during the
period 2008-2019 with the trend equations used during
the assessment of cyclicality is shown in Fig. 5.
For the group of developed countries, the result of
calculating the Durbin — Watson statistic with the value

The final financial indicator for identifying the cy-

y=-0.314x2 + 5.0693x + 230.07 i
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Fig. 4. The ratio of total loans to the non-financial sector of the economy to nominal GDP for developed countries,
developing countries and Ukraine (2008-2019)

Source: compiled by [9-11].
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of 0.976 (0.697 < 0.976 < 1.023; d; < DW < d,) indicates
the need for a further more careful study of the autocor-
relation of the residuals of the data series of the analyzed
indicator.

owever, the obtained autocorrelation coefficient
Hof first-order residuals based on Student’s test was
insignificant. Subsequent recalculation of the au-
tocorrelation coefficient for 2, 3, 4 lags showed the same
result. Thus, we can confirm the hypothesis of the random
nature of fluctuations in the real estate index for developed
countries, which indicates the dependence of the local fi-
nancial cycle on any changes in the global financial cycle.
For developing countries and Ukraine, the study of
autocorrelation of residuals based on the Durbin — Wat-
son statistic with values of 1.859 and 1.932, respective-
ly, confirmed the hypothesis of no autocorrelation, i.e.
non-periodicity of data. The non-cyclical nature of local
financial cycles relative to the analyzed financial indica-
tor confirmed the previous results of the analysis, based
on which it can be concluded that local financial cycles
tend to change under the influence of cyclical shifts in
the global financial cycle, i.e., there is a direct relationship
between fluctuations in local and global financial cycles.

CONCLUSIONS

As a result of the study of the cyclical nature of lo-
cal financial cycles and their relationship with the global
financial cycle, the following patterns were identified: 1)
assessment of the periodicity of local financial cycles ac-
cording to the relevant financial indicators indicates the
absence of autocorrelation of the residuals of available
data series, this contributes to the hypothesis of random
fluctuations of cycles and their non-periodicity during
2008-2019; 2) changes that occur in the process of move-
ment of the relevant financial indicators of local financial
cycles depend on the cyclical shifts of the global finan-
cial cycle. Thus, it is possible to hypothesize the direct
dependence of the occurrence of the respective phases
in the local financial cycle on any recessions and booms
during the cyclical fluctuations of the global financial
cycle. However, the study was based on the analysis of
aggregate indicators for 2 groups of countries. Thus, to
confirm the cyclical nature of financial cycles, it is neces-
sary to examine the changes in the analyzed indicators
over the past 15-20 years since there is a high probability
of the next financial crisis in 2020, given the average du-
ration of global financial cycle of 8-10 years. ]
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benu J1. ., Konsapa T. A, baii A. O. DyHKLiOHYBaHHA PUHKY BHYTPILUHIX AepXaBHUX 3ano3nyeHb B YKpaiHi

Memoto cmammi € po3kpumms ocobnueocmeli hyHKUiOHYBAHHA PUHKY BHYMPIWHIX OepXaBHUX MO3UK 8 YKpaiHi; BU3HAYEHHA 0CHOBHUX meHOeHyili ioeo
po38UMKyY ma po3pobKa npono3uuiti ujodo 800CKOHANEHHA CUCMEMU BHYMPIWHIX OepHaBHUX 3am03uYeHs. Po3kpumo cymHicmb ma ocobausocmi 30ilicHeHHs
BHYMPIWHIX OepHABHUX 3aM03u4eHb 8 YKPaiHi; Ha8e0eHO OUIHKY (yHKUIOHYBAHHA CUCMEMU BHYMPIWHIX OEPHABHUX 3aMO3UYeHb; BUABAEHO OCHOBHI MeH-
OeHyjili po38UMKY PUHKY 8HYMPIWHIX OePHABHUX MO3UK HA OCHOBI GHAI3Y OUHAMKU NMAGMEX8 3a 8HYMpIWHIM depxcasHuM 6opeom, 0bcsA2ie po3milyeHHs
obnizayili sHympiwHix depxcasHux nosuk (OBAIM) Ha nepsuHHOMY puHKy Ma 2paHU4HO20 pieHs doxioHocmi obnizayili npomszom 2013-2019 pp. focnioreHo
echeKmusHicMb (hyHKUIOHYBAHHA PUHKY BHYMPpILHIX OepxcasHuUX Mo3uK 6 Ykpaiki 3a domomozoto aHanizy cmpokosocmi OB/, obcazie po3miujeHHA Kopomko-
cmpokosux OBAI, HomiHaneHoi ma peasnsHoi doxioHocmi Kopomkocmpokosux OB/ 3a nepiod 2013-2019 pp. 3'Ac08aHO 0CHOBHI MPO6AEMU (yHKYIOHYBAHHS
PUHKY 8HYMPIWHiX 0epxasHux 3ano3udeHsb 8 YKpaiki. 06rpyHmosaHo npono3uyii wjodo noKpaweHHs nodansuwio2o (hyHKUIOHY8AHHS PUHKY 8HYMpilHiX dep-
JABHUX 3a03U4eHb. [Tepcnekmugoto nodanewux 0ocnioxeHs y daHomy Hanpami € dosedeHHs HeobxiOHocmi Mpu po3pobui (iHaHCoBoi MoAiMuKu depxasu
aKueHmysamu yeaey Ha dugepeHyiayii iHcmpymeHmie GiHaHCO08020 PUHKY Ma MOCUNEHHI iX BUKOPUCMAHHA AK Oxcepena iHeecmuuiliHux pecypcie Oepxcasu.
Kntouoei cnoea: sHympiwHi depxasHi 3ano3udeHHs, sHympiwHili depxeasHuli 6ope, 0bnieayii BHympilHix Oep#asHUX N03uK, 0xepena (iHaHcysaHHs oedi-
yumy 6to0xcemy, iHaHcosi iHCmMpymeHmu oHA0B020 PUHKY.
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Y/IK 336.273.2
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Benu /1. ., Konada T. A., Baii A. A. ®yHKYUOHUPOBAHUE PbIHKA 8HYMPEHHUX 20Cy0apCmeeHHbIX 3auMcmeosaHuli 8 YKkpauHe
Llenbto cmameu aensemca packpsimue ocobeHHocmel (hyHKUUOHUPOBAHUA PbIHKA BHYMPEHHUX 20Cy0apcmeeHHbIX 3aiimos 8 YkpauHe; onpedesneHue 0CHO8-
HbIX meHOeHyull e2o passumus u pa3pabomka npedsnoxeHuli OMHOCUMeNbHO COBEPUIEHCMBOBAHUA CUCMeMb] BHYMPEHHUX 20CyAapCMBEHHbIX 3aUMCMEo-
8aHUL. Packpeima cywHOCMb U 0CO6EHHOCMU OCyWecmeneHus 8HympeHHUX 20Cy0apCcMeeHHbIX 3aUMCMB0B8aHUL 8 YKpauHe; npueedeHa OUeHKa (hyHKUUO-
HUPOBAHUSA CUCMeMbl 8HYMPEHHUX 20CY0apCMBeHHbIX 3aUMCMB08aHUL; 8biAB/IEHbI OCHOBHbIE MEHOEHUUU PA3BUMUS PbIHKA 8HYMPeHHUX 20Cy0apcmeeHHbIX
30liM08 Ha 0CHOBe aHANU3A: OUHAMKU naamexceli no 8HympeHHemy 20cyoapcmeeHHoMy 0072y, 06bemos pasmeweHus 06au2ayuli 8HympeHHUX 2o0cyoap-
cmaeHHbIx 3alimos (OBI3) Ha mepsu4HOM pbiHKe U MpedenbHo20 yposHs 0oxo0Hocmu obauzayuli 8 meveHue 2013-2019 2e. MccnedosaHa aghghekmusHoCmMb
(DYHKUUOHUPOBAHUA PbIHKA 8BHYMPEHHUX 20Cy0apcmeeHHbIX 3alimos 8 YKpauHe ¢ MoMOowbio GHaMU3a cpoKos 3aumcmsosaHus OBI3, 06bemos pasmewjeHus
KpamkocpoyHbix OBI3, HomuHaneHol u peansHoli 0oxo0HOCMU KpamkocpoyHeix OBI3 3a nepuod 2013-2019 22. BuiAcHeHbl OCHOBHbIE MPobaemMbl (yHKYU-
OHUPOBAHUA PbIHKA 8HYMPEHHUX 20Cy0apcmeeHHbIX 3aumcmeosaHuli 8 YkpauHe. OBOCHOBAHbI MPeOsIoHeHUs OMHOCUMENLHO ynyqweHus danbHeliezo
(bYHKYUOHUPOBAHUS PbIHKA 8HYMPEHHUX 20CY0apCmeeHHbIX 3aumcmeosaHull. Mepcnekmusoli dansHeliwux uccnedosaHuli 8 0aHHOM HaMpasaeHuu Aensem-
s dogedeHue Heobxodumocmu npu pazpabomke huHAHCOBOU MOAUMUKU 20Cy0apCMBa aKLeHMUpPos8ams 8HUMAHUE Ha OUpdepeHyuayuU UHCMPYMeHMO8
(PUHAHCOB020 PBIHKA U YCUNEHUU UX UCMO/b308AHUSA KAK UCMOYHUKA UHBECMULUOHHbIX pecypcos 20cydapcmed.
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