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ABSTRACT: Economic cycle or business cycle is a cycle of economic activity usually consisting 
of recession, recovery, growth, and decline. Recently, this topic has attracted researchers from 
broader fields; economics, mathematics, econophysics are among others. The study of 
business/economic cycle attempts to explain why economies grow and contract, experiencing 
periods of prosperity and pain. Understanding the economic cycle is in the need of 
the government and business players to avoid the downturn and to minimize 
the economic pain. In this paper economic cycle of three countries, i.e. China, Indonesia and 
Malaysia is considered from quantitative aspects point of view. The data of Gross Domestic 
Product (GDP) of each countries are considered, they are spanned from 1960 to 2017 which 
are available from World Bank. The analysis was based on the signal processing approach. The 
GDP long-term growth trends were analyzed based on 2010 United States dollar (US$) fixed 
value and US$ current value. Based on 2010 US$, the economic cycle of the three countries 
were hardly noticeable. However, based on current US$ value the cycles were observed and the 
three countries showed some cyclic similarities.  
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1. INTRODUCTION 

 
Business cycle or economic cycle is a cycle of economic activity usually consisting of 

recession, recovery, growth, and decline (miriam-webster, 2017). The definition may be 
adjusted by researcher(s) based on the focus of their study. For a nation, the business cycle or 
economic cycle is defined as the downward and upward movement of gross domestic product 
(GDP) around its long-term growth trend (Madhani, 2010). The study of business cycles 
attempts to explain why economies grow and contract, experiencing periods of prosperity and 
pain Knoop (2004). Understanding the economic cycle is necessary for 
the government, business players and the people to avoid the downturn and to minimize 
the economic pain. 

Because the importance of understanding business cycle, it has attracted many researchers 
from many scientific disciplines to study on this area. Some finding  in economics, business, and 
related topics can be found among others in (Mendoza, 1991), (King et al., 1998), (Agenor et 
al., 2000), (Knoop, 2004), (Neumeyer, and Perri, 2005), (Kaminsky et al., 2005), and (Aguiar and 
Gopinath, 2007). Business cycle also initiates nonlinear mathematical model in the form of 
dynamical system. It was started by Kaldor (1940). The model is based on the variables: 
production and capital stock, and two other variables: saving and investment. Saving and 
investment are functions of production and capital stock. At least one saving or investment 
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must be nonlinear function. Some results on this topic are Szydlowski dan Krawiec (2001, 
2005), Mircea et al. (2011), Matsumoto and Ferenc-Szidarovszky (2016), Bashkirtseva et al. 
(2016, 2018). 

Some analysis business cycle or economic cycle has been based on the data of production 
or capital stock. The data is in the form of time series, take an example in (Beveridge and 
Nelson, 1981). Billstam et al. (2017) exploited time series data in the form of quasi-real-time 
data to analyze Sweden economic cycle. Alimi and Rebai (2016) used time series data to study 
fluctuations of Tunisian industrial cycle. Moreover, they exploited the data to observe the 
emergence of Hopf bifurcation, a fundamental change of system due to a very sensitive 
parameter. Moreover, Korotayev and Tsirel (2010) went further by applying spectral analysis to 
the time series data, by treating the data of economic cycle as data of waves. Hence, researchers 
observed similarity between waves and economic cycle. 
 
2. DATA AND METHODS  
 

The data of GDP of China, Indonesia and Malaysia in United States dollar (US$), both in 
current (value) of US$ and in US$ 2010 has been considered. The data was annually recorded, 
spanned from 1960 to 2017. The data was available in www.worldbank.org, and also available 
upon request. The data are graphically presented in Fig. 1 for the case of US$ 2010, and in Fig. 
2 for the case of current US$. 
 

 
Fig. 1 GDP of China, Indonesia and Malaysia in US$ 2010. 
 

https://en.wikipedia.org/wiki/Korotayev
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Fig. 2 GDP of China, Indonesia and Malaysia in current US$. 
 

The analysis of the time series data has been conducted by seeking the long-term growth 
trends of the GDPs of every country. The trends are assumed in the form of polynomial 
functions. This assumption based on the fact that every continuous function mathematically 
can be approximated by polynomial functions. The proof can be found in many standard 
textbooks on analysis, for example an introduction one by Bartle and Sherbert (1982). 
 
3. RESULTS AND DISCUSSIONS 
 

The main results are on the analysis of the GDPs and the corresponding long-term growth 
trends, both for US$ 2010 fixed value and the current US$ value for the three countries; China, 
Indonesia and Malaysia. Fig. 3 shows GDP of China and its trend based on US$ 2010 fixed 
value. And, for the current US$ value the GDP and its trend is presented in Fig. 4. Similarly for 
Indonesia, the GDPs and the corresponding long-term growth trends of US$ 2010 fixed value 
and current US$ value are presented in Fig. 5 and Fig. 6, respectively. For Malaysia the GDPs 
and the trends are shown in Fig. 7 and Fig. 8.  
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Fig. 3 GDP of China in US$ 2010 and its long term trend. 
 

 
Fig. 4 GDP of China in current US$ and its long term trend. 
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Fig. 5 GDP of Indonesia in US$ 2010 and its long term trend. 
 

 
Fig. 6 GDP of Indonesia in current US$ and its long term trend. 
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Fig. 7 GDP of Malaysia in US$ 2010 and its long term trend. 
 

 
Fig. 8 GDP of Malaysia in current US$ and its long term trend. 

 
Firstly observe for the GDP data based on US$ 2010. The GDP and the trend of China 

almost coincide. This indicates that the GDP grew as its long-term growth trend, and the 
economic cycle is hardly observed. The GDPs slightly oscillates from the trends for the case of 
Indonesia and Malaysia. In the period of 1993 – 1997, the GDPs are above the trends for both 
countries. It was in the period before economic crisis occurred in both countries and several 
others. In 1997/1998 the GDP growth of Malaysia was on its long-term growth trend, but for 
Indonesia the GDP below its long-term growth trend. More details related this economic crisis 
of some Asian countries, including Indonesia and Malaysia can be found in the study of the 
exchange rate change and inflation in post-crisis Asian economies by Ito and Sato, (2008). Note 
that, the oscillations of the GDPs from their trends for the three countries based on US$ 2010 
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were very slightly. Hence, the analysis of the economic cycles of those countries is hardly 
obtained clearly. 

Secondly, the analysis based on current US$ value. The three countries show some 
similarities. In the period of 1993 – 1997 the GDPs grew above their long-term trends; it was 
slightly for China whereas they were more significant for Indonesia and Malaysia. During 1998 
– 2007 the GDPs grew under their long-term growth trends. This period was related to the 
economic crisis mostly experienced by many Asian countries. However, in 2010 – 2014 the 
economy was better again, and their GDPs grew above their long-terms growth trends. Again, 
the growth was slowing down in 2015 – 2017, the GDPs grew below their long-terms growth 
trends. The only difference among the three is that in the year of 2008 – 2010 an oscillation of 
GDP around the trend of Malaysia was observed. Similar oscillation in this period is hardly 
noticeable for China and Indonesia. This finding agrees with the previous study conducted by 
Syarif et al (2018) for the case Indonesia. 

 
4. CONCLUSIONS 

 
Economic cycles of three countries; China, Indonesia and Malaysia have been studied. The 

data of GDPs based on 2010 United States dollar (US$) fixed value and current US$ value were 
considered. The analysis has been conducted by applying signal processing approach. The long-
term growth trends of GDPs were approximated by polynomial functions. The results show 
that the cycles were hardly noticed for the analysis based on 2010 US$ fixed value. However, 
the cycles clearly observed for the analysis based on current US$ value. This finding confirms 
the previous studies. Moreover, this also generalized the previous results for China and Malaysia. 
The three countries had similarities of the economic cycles, i.e. in the three periods of 1993 – 
1997, 1998 – 2008, 2010 – 2014, and 2015 – 2017. Malaysian GDP, however, showed oscillation 
in 2008 -2010 whereas GDPs of China and Indonesia were on their long-term growth trends. 

The implication of the study is that the analysis of economic cycles should be based on 
current value of the exchange rate, instead of the fixed value. Evidence shows that this can 
capture the cycles more clearly. This study may be a stepping stone to combine a dynamical 
model of business cycle with the time series study to understand deeper of the phenomenon. It 
is because the dynamical model may yield in-depth study of the cycles including the equilibrium 
points and the stability. Hence, it may be increased control to the economic crisis or minimizing 
the economic pain. 
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