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Abstract. For this paper, we studied BRICS countries’ GDP in constant prices for the period from 1980 to 2013,
including the periods of world economic crises. The data was examined as a time series and researched using the
GARCH-model technique. This empirical analysis has shown a relatively high level of interrelatedness between
countries like Brazil and India, India and South Africa, South Africa and Brazil, whereas there was no substantial
interrelation observed between Russia’s economy and other BRICS countries. Russia’s largest connections are with
its closest neighbor, China, and India, while its most minor connections are with South Africa and Brazil. As a
result, it can be concluded that business cycle synchronicity and economical integration among the BRICS countries

1s minimal.
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Introduction

Today, the global economy is undergoing a
series of transitional processes. One of the biggest
topics causing a stir in the scientific community is the
issue of stimulating growth and increasing efficiency
in the global economy; much attention has been
directed at the issue of developed and developing
countries’ economic cycles having a mutual impact
on each other [1-20], especially in terms of
overcoming gaps in production output. Before the
2009 crisis, at a time when economies of the Asia-
Pacific region were developing markedly and the
price of raw materials was climbing constantly, the
decoupling hypothesis (about the economic cycles of
developing countries becoming more separated from
those of developed countries) became very relevant
[21]. However, since the 2009 crisis, several articles
have appeared asserting a decrease or disappearance
of the decoupling effect after the crisis[22, 23],
although there still are some noting the effect’s
presence, for example [24, 25].

Also relevant are the questions concerning
the pros and cons of globalization and the
development of various unions, for example, BRICS.
These are also discussed in the literature, and here,
too, opinions diverge. Some research notes the
presence of “spillover effects” resulting from
developing countries joining such unions [25, 26],
while other researchers have expressed apprehension
regarding the positive effects of such unions [27,28]

In this article, we aim to research the extent
of synchronicity among the BRICS countries’
economic cycles, and concurrently to investigate the
possibility of “spillover effects”. The more
synchronicity exists among the economic cycles of
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developing countries engaged in trade/economic
unions (such as BRICS), the more positive effects of
globalization are noted.

On the other hand, given the current
circumstances of sluggish economic growth in
countries with developing economies, lowered prices
for raw materials, and developing countries’
economic cycles transitioning into a phase of decline,
it is important to research more thoroughly the
cyclical components of economic growth in the
BRICS countries, especially those where economic
growth is profoundly linked with raw materials
(Russia, Brazil, and South Africa) rather than with
industrial production (China, India).

Therefore, the second section of this article
inspects the mutual connectedness of the economic
cycles of the BRICS countries. The methodological
basis of our empirical analysis is based on a model of
autoregressive conditionally-heteroskedastic
processes, which allows us to reveal any mutual
connection between the GDP in constant price of
BRICS countries. The third section provides and
discusses the statistical results of the research. The
fourth section analyzes the results and the
contradictions which arose, and makes an attempt to
explain them.

Methods
1. Decoupling hypothesis for BRICS countries
The global economy has entered a new
phase of development. Countries with developed
economies have been gradually growing in strength
since the 2009 crisis. At the same time, countries
with developing economies have encountered two
problems: first, sluggish growth; second, harsher
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conditions in the global financial system resulting in
capital flowing out and national currency devaluing.
Earlier, it was possible to witness evidence that the
business cycles of developing countries were
growing independent of those of developed countries
(the decoupling phenomenon). However, that was
when the developing countries’ economic cycles
were rising, whereas today, the situation is different,
and developing countries must adapt to the current
phase of decline in their economic cycles. In such
conditions, it is unlikely to find evidence
substantiating the decoupling phenomenon, although
there still exists some research to support such an
idea [29].

Therefore, in order to eliminate the influence
of financial markets, inflation, and currency
exchange rates on the economic cycle, we chose to
use GDP in constant price as the subject of empirical
analysis in our research. Macroeconomic variables
(like inflation) are also in part based on the economic
cycle. This is the most traditional approach, and we
intentionally did not scrutinize a large set of
interrelated macroeconomic variables.
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Sources: IMF, World Economic Outlook database,
2013 [30]

Figure 1. GDP growth rates of BRICS countries
from 1981 to 2013

In figure 1, we see charts of the GDP in
constant price of BRICS countries from 1981 to 2013
roxel. Just from looking at the shapes of the graphs, it
is obvious that the data sets show different dynamics,
meaning that a complete synchronization of
economic cycles will not be observed.

2. Methodology of Empirical Analysis

Next, we investigated the “GDP growth
rates of BRICS countries” data set as a time series.
Based on pairings of GDP time series, generalized
autoregressive conditional heteroskedastic models
were created (GARCH(1,1)). GARCH models have
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become popular in economic literature since the end
of the 1980s and are currently widely used for
empirical evaluation of interrelatedness between
economic processes expressed in terms of time series.

The model is as follows. Let there be a
regression of time series y, on all other time series,
where all of the time series in ved fit the conditions
of a stationary process:

Ve=X:B +Us )

This means that a tendency toward
clustering can be observed in the data points of these
series with large or small deviations from the
average. In other words, periods of stability alternate
with periods of agitation.

This clustering is explained by a model in
which the variance of error u, is dependent on the
instances preceding:

Of =G +Qp Up_, +—+Upll}_, @)

A more generalized model for aligning the
variance of errors was proposed in [31-33]:

Of =0, +Q; UL |+ -+ apui_p +V 08, +- +Vp(7§_p
: A3)

Since the initial time series are not
stationary, we must use a logarithm on the GDP
indices of two countries. Let X, be the difference in
the natural logarithms of the indices of GDP growth
of two countries:

v _InGDP1, InGDP2,
'7CDP1,.;, GDP2,_, (4
where GDPI, is the GDP in constant price of

the first country at moment in time t,

GDP2, is the GDP in constant price of the
second country at moment in time t.

In this case, the model of aligning the rate of
increase in the two indices is:

A =const + UX¢ , + &
where JIﬂit = Xt —Xx_1.

©)
(6)

The variable p signifies the speed at which
the rates of increase in the two countries’ GDP
become aligned, and also indicates the level of
integration of the two time series.

Results

We evaluated the GDP in constant price for
BRICS countries in the period from 1981 to 2013.
However, since data for Russia was unavailable until
1992, we used information from 1993 to 2013 to
investigate the pairings between Russia and other
BRICS countries.

The results of the evaluation are depicted in
Table 1.
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Table 1. Results of GARCH(1,1) evaluation of time series

BRICS country i R-squared Instances Observed F-statistic
Russia - Brazil -0,36 0,24 20 5,69
Russia — India -0,56 0,30 20 7,85
Russia - China -0,43 0,29 20 7,25
Russia — South Africa -0,41 0,25 20 5,98
South Africa - India -1,24 0,63 32 50,44
South Africa — Brazil -0,80 0,50 32 29,80
South Africa — China -0,59 0,34 32 15,40
India — China -0,68 0,36 32 16,67
Brazil - China -1,00 0,50 32 30,05
Brazil - India -1,17 0,60 32 47,00
From the results of empirical analysis In this way, the minimal period of

shown in table 1, we can see that the greatest R-
squared has been observed by investigating the
relationship between the GDPs of South Africa and
India. The R-squared of the time series depicting the
GDPs of South Africa and Brazil is also high. These
results show that these countries have the most
synchronized economic cycles of all the BRICS
countries. It follows that “spillover effects” may also
result from cooperation between these countries. The
relationship between the GDPs of Brazil and India is
also quite strong.

As for Russia, the most significant
synchronization of economic cycles and integration
was observed between Russia and its neighbor China,
as well as between Russia and India. However, it is
necessary to take note of the limits in ved in such a
small quantity of data. Russia is a relatively young
state and the number of data points was limited to 20.
This may have negatively affected the authenticity of
the results. Nevertheless, the F-statistic data show
that the result can be accepted as sound.

Next, since we had achieved a stationary
process out of the data sets in question and applied a
logarithm, it was considered necessary to show the
period of lag between the two countries. The first
country’s period of lag in relation to the second
country in each pair is presented in Table 2.

Table 2. Periods of lag between the time series

BRICS Countries n Period of Lag
Years Months
Russia - Brazil -0,36 0,70 8,37
Russia - India -0,56 0,57 6,85
Russia - China -0,43 0,65 7,80
Russia - South Africa -0,41 0,66 7,96
South Africa — India -1,24 0,29 3,47
South Africa — Brazil -0,80 0,45 5,39
South Africa — China -0,59 0,55 6,65
India — China -0,68 0,51 6,08
Brazil - China -1,00 0,37 441
Brazil - India -1,17 0,31 3,72
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synchronization of economic cycles can be observed
between South Africa and Brazil, as well as South
Africa and India. This indicates that their economies
are linked the most of all the BRICS countries. At the
same time, Russia has the largest periods of lag with
the other BRICS countries, which raises doubts
regarding the possibility of Russia taking a leading
role in integrating the BRICS countries in an
economic sense, though not a political one.

Discussion

This research shows that, in addition to
having common characteristics and problems (in
vement in developing markets, having unstable
exchange rates, depending on global capital flow,
depending heavily on the price of goods, having
unstable financial systems), the BRICS countries are
also inadequately integrated with each other. As a
result, we can hardly support the decoupling
hypothesis.

In this way, our research indirectly supports
the range of studies that have demonstrated a
significant decrease in the decoupling effect since the
2009 crisis [22,23].

Conclusion

We researched the level of synchronization
in the economic cycles of BRICS countries. We
attempted to define how synchronized the BRICS
countries’ economic cycles are and whether or not
the “decoupling effect” could be observed after the
2009 crisis. The results of our analysis showed that
there is an insignificant level of synchronization
among the BRICS countries’ economic cycles and
that a relatively higher level of interrelatedness was
demonstrated between Brazil and India, India and
South Africa, and South Africa and Brazil. Therefore,
we can not in confidence confirm the existence of the
“decoupling hypothesis” in the BRICS countries.
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In the future, we plan to study the cyclic

components of the economies of BRICS countries
using different methods: optimal band-pass filtering,
Hodrick-Prescott filtering and spectral analysis. We
also intend to investigate the BRICS countries’
interactions using different macroeconomic variables.

Corresponding Author:

Dr.Mezentceva Olga V.

The Ural Federal University named after the first
president of the Russia B.N.Eltsin

Mira Street, 28, Ekaterinburg, 620002, Russian
Federation

References

1.

10.

11.

Imbs, J., 2004. Trade, finance, specialization,
and synchronization. Review of Economics and
Statistics, 86 ( 3): 723-734.

Rose, AK. and C. Engel, 2002. Currency
unions and international integration. Journal of
Money, Credit and Banking, 34 (4): 1067—1089
Béurle, G. and D. Burren, 2011. Business cycle
accounting with model consistent expectations
Economics Letters, 110: 18—19.

Boldrin, M., L. J. Lawrence and J. D. M. Fisher,
2001. Habit persistence, asset returns, and the
business cycle. American Economic Review,
91: 149-166.

Coudert, V., C. Couharde and V. Mignon, 2011.
Exchange rate volatility across financial crises.
Journal of Banking and Finance, 35 (11): 3010—
3018.

Erdorf S. and N. Heinrichs, 2011. Co-
movement of revenue: structural changes in the
business cycle. European Economic Review,
41:761-770.

Felices, G. and T.Wieladek, 2012. Are
emerging market indicators of vulnerability to
financial crises decoupling from global factors?
Journal of Banking and Finance, 36 (2): 321-
331

Frankel, J., and A. Rose, 1998. The endogeneity
of the optimum currency area criteria. The
Economic Journal, 108: 1009—-1025.

Kawai, M. and P. Petri, 2014. Asia's role in the
global economic architecture. Contemporary
Economic Policy, 32( 1) : 230-245

Kizys R. and C. Pierdzioch, 2010. The business
cycle and the equity risk premium in real time.
International Review of Economics and
Finance, 19 (4): 711-722.

Sujic, L, M. Milosev and S. Brkanlic, 2011.
Global Investments and strategies of recovery
from the recession. Procedia - Social and
Behavioral Sciences, 24: 147-158

http://www.lifesciencesite.com

497

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Lee, K., 1996. Long-term output growth as a
predictor of stock returns. Applied Financial
Economics, 16: 421-432

McKinnon, R., 1963. Optimum currency areas.
American Economic Review, 53(4): 717-725.
Mundell, R., 1961. A theory of optimum
currency areas. American Economic Review,
51(4): 657-665.

Papageorgiou T., P. G. Michaelides and J. G.
Milios, 2010. Business cycles synchronization
and clustering in Europe(1960-2009). Journal
of Economics and Business, 62: 419-470.
Schwert, G. W., 1989. Why does stock market
atility change over time? Journal of Finance,
44: 1115-1153.

Schwert, G. W., 1990. Stock returns and real
activity: A century of evidence. Journal of
Finance, 45: 1237-1257.

Sharma, S.D., 2011. Not an exceptional
country: Russia and the global financial crisis
of 2008-2009. Mediterranean Quarterly, 22 (2):
31-44.

Yetman  J.,2011.  Exporting recessions:
International links and the business cycle.
Economics Letters, 110: 12—14.

Yeyati, E.L. and T.Williams, 2012. Emerging
economies in the 2000s: Real decoupling and
financial recoupling. Journal of International
Money and Finance, 31(8): 2102-2126

Kose, M.A., C. Otrok and E. Prasad, 2008. How
much decoupling? How much converging?
Finance and Development, 45(2): 36-40. Date

Views 01.02.2014
www.imf.org/external/pubs/ft/fandd/2008/06/pd
f/kose.pdf.

Dimitriou, D., D. Kenourgios and T.Simos,
2013. Global financial crisis and emerging
stock market contagion: A multivariate
FIAPARCH-DCC  approach. International
Review of Financial Analysis, 30: 46-56.

Wilti, S., 2012. The myth of decoupling.
Applied Economics, 44 (26), September: 3407—
3419

Gilenko, E. and E. Fedorova, 2014. Internal
and external spillover effects for the BRIC
countries: ~ Multivariate =~ GARCH-in-mean
approach. Research in International Business
and Finance, 31: 32-45.

Dooley, M. and M. Hutchison, 2009.
Transmission of the U.S. subprime crisis to
emerging markets: Evidence on the decoupling-
recoupling hypothesis. Journal of International
Money and Finance, 28( 8):1331-1349

Das, D.K., 2010. Another perspective on
globalization. Journal of International Trade
Law and Policy, 9 (1): 46-63.

lifesciencej@gmail.com




Life Science Journal 2014;11(11s)

http://www.lifesciencesite.com

27.

28.

29.

30.

Tsheola, J., 2002. South Africa's form of
globalisation: A continental posture paradox for
insertion and dependence Political Geography,
21(6): 789-811.

Tsheola, J., 2002. South Africa in Gear: 'A
better life for all' or a zero-sum game of
globalization? GeoJournal, 57(1-2): 79-92.
Chkili, W. and D.K. Nguyen, 2014. Exchange
rate movements and stock market returns in a
regime-switching environment: Evidence for
BRICS countries Research in International
Business and Finance, 31: 46-56.

World Economic Outlook. 2013. IMF,
September, International Monetary Fund,
Washington, DC. Date Views 10.02.2014.

7/7/2014

http://www.lifesciencesite.com

498

31.

32.

33.

34.

www.imf.org/external/pubs/ft/weo/2013/02/ind
ex.htm.

Bollerslev, T., 1986. Generalized autoregressive
conditional  heteroskedasticity. Journal of
Econometrics, 31 (3): 307-327.

Bollerslev, T., 1990. Modeling the coherence
in short-run nominal exchange rates: A
multivariate generalized arch model. The
Review of Economics and Statistics, 72(3):
498-505.

Engle, R., 2002. Dynamic conditional
correlation: A simple class of multivariate
generalized autoregressive conditional

heteroskedasticity models. Journal of Business
and Economic Statistics, 20(3): 339-350.

lifesciencej@gmail.com




