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Abstract: Undoubtedly, the concept of the business cycle has become a crucial topic of 

research, given that the business cycle reflects a nation's economic development and that 

assessing the business cycle lays the groundwork for a nation to introduce a diverse array of 

economic policies. This research study aims to evaluate Singapore's business cycles from 

1971 to 2021, a span of 41 years. The yearly real GDP and several of its components (private 

consumption, gross fixed capital formation, and government consumption spending), and CPI 

were filtered utilizing the Hodrick-Prescott method. Taking the cyclical components of real 

GDP as the reference cycle and other economic indicators as specific cycles, the author 

assessed and measured the fluctuations and co-movements between them with the application 

of standard deviation and correlation coefficient. Last, a few policy suggestions are proposed. 

There are five main conclusions in this article: (1) Singapore's real GDP is highly susceptible 

to changes in the international environment; (2) Private consumption, investment, and CPI 

have a positive and significant correlation with GDP, and investment is of greater relevance 

to economic growth in the short run; (3) Government expenditure and GDP are negatively 

correlated; (4) Private investment appears to be a possible cause of business cycle shocks due 

to the most dramatic fluctuation; and (5) The government of Singapore should encourage 

private investment so as to boost economic prosperity in the short term, and then promote 

private consumption to achieve national prosperity in the long run. 
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1. Introduction 

The process of measuring the business cycle requires the definition of the cycle, the definition of 

procedures for detecting business cycles, and the description of methodologies for measuring business 

cycles. 

According to Burns and Mitchell (1946), the business cycle is a pattern observable in any time 

series assumed to represent aggregate economic activity. Four main phases of business cycles have 

been noted: trough, expansion, peak, and contraction [1]. In other words, the business cycle or 

economic cycle refers to the transitory fluctuations of the economy around a long-run level [2].  

In order to business cycle, the writer used Singapore's yearly real GDP and several of its 

components-exports, private consumption, and gross fixed capital creation-for the period 1981 to 

1991. 
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The trending nature of these macroeconomic variables, however, obscures any potential cycles. 

Consequently, the HP filter is applied to separate the trending variables into a secular component and 

a cyclical component. 

Several steps constitute the business cycle measurement procedure: 

1. Employing the HP filter to identify the cyclical components of assorted economic variables; 

2. Calculating standard deviations; 

3. Observing the co-movement between the reference cycle and specific cycles, and then 

computing their correlation coefficient. 

The remaining part of the article is structured as shown below. The second section offers a brief 

overview of the prior literature; the third section displays the data and methodology applied in the 

study; the fourth section includes the empirical analysis's results; the final section introduces the 

author's policy implications, and the final section presents the authors' conclusions. 

2. Literature Review 

The business cycle, characterized by reoccurring periods of economic prosperity accompanied by 

times of recession, is a feature representative of the majority of developed economies. Thereafter, 

economists have long been interested in measuring and explaining business cycle fluctuations. 

Up until recently, by evaluating the cyclical components of macroeconomic time series, 

considerable academics have conducted all sorts of empirical studies of business cycles in different 

areas. To be more specific,  Joshua Brault and Hashmat Khan examined fluctuations in the lead-lag 

characteristics of the United States business cycle between 1948 and 2016 [3]. Furthermore, 

Davaajargal Luvsannyam, Khuslen Batmunkh, and Khulan Buyankhishig adopted the quarterly real 

GDP from 2000Q1 to 2017Q4 to estimate the Mongolian business cycle [4].  

Despite the growing interest in the business cycle, there have only been a small number of studies 

published that exclusively emphasize business cycles in Singapore.  

The majority of researchers have concentrated on the causes of business cycles in Singapore but 

have disregarded an in-depth investigation of the nature of the business cycle’s fluctuation during 

historical periods. 

Specifically, KM Choy investigated the causes of Singapore's macroeconomic volatility by 

adopting a six-variable structural VAR model. Choy showed that, despite the significance of demand 

shocks, supply disturbances accounted for more than half of the short-run output increase, indicating 

that the latter merits extensive research [5]. Furthermore, Hoy Keen Meng exploited a vector 

autoregressive (VAR) model to explore the supply-side drivers of economic cycles in Singapore, and 

he supports the notion that both domestic and international variables contribute to business cycles in 

Singapore [6].   

Remarkably, with the application of band-pass filters and unobserved component models, Keen 

Meng Choy analyzed economic oscillations in Singapore over the period 1975–2005 and then 

compared them to business cycles in Hong Kong [7]. To explain further, the scholar analyzed the 

cross-correlations of some macroeconomic variables with Singapore’s cyclical GDP, variables 

including real interest rate, consumer price index (CPI), private consumption, private investment, 

government expenditures, and net exports ratio. Based on the empirical evidence and comparison 

results, Keen Meng Choy asserted that aggregate demand shocks act as the primary determinant of 

Singapore's business cycles [7]. 

Nonetheless, no recent paper explores the nature of oscillations in Singapore's business cycle over 

the past decade. 

Thereafter, this study contributes to the business cycle literature in several ways. First, the author 

analyzed the most recent data from 1981 to 2021 to investigate Singapore's business cycle. In contrast 

to Keen Meng Choy's use of band-pass filters to detrend economic time series, the authors utilized a 
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different technique—the HP filter—to detrend economic time series [7]. Finally, the author presented 

policy recommendations for Singapore's economic growth, which were absent in the preceding 

literature relating to the business cycle. 

3. Data and Methodology 

This section discusses the statistical techniques utilized in the rest of the paper to investigate business 

cycles. 

All the data necessary for the analysis is accessible on the website of the Singapore department of 

statistics. The author utilized data on Singapore's yearly real GDP and several of its components, 

including exports, private consumption, and gross fixed capital formation, as well as CPI from 1981 

to 1991. Remarkably, all the data has been seasonally adjusted. 

The process of measuring the business cycle takes place in several steps.  

1. Adopting the HP filter to determine the cyclical components of various economic variables; 

2. Calculating standard deviations; 

3. Observing the co-movement between the reference cycle and specific cycles, and then 

computing their correlation coefficient. 

Two prominent characteristics of macroeconomic data are the trend of long-run growth in 

aggregate economic activity and the cyclical component, known as business cycles, which depicts 

oscillations in this activity over shorter periods. To study business cycles in observable data, the 

cyclical component is necessary to be separated from the trend. 

Plentiful approaches are employed by researchers to determine business cycles, such as the linear 

detrending method and the Hodrick–Prescott (1997) filter. The HP filter is still recognized as a 

landmark in the study of business cycles and is used to extract cyclical components from a variety of 

macroeconomic time series. The Hodrick-Prescott (1997) method decomposes a seasonally adjusted 

time series (Yt) into a growth component (Tt) and a cyclical component (Ct) in such a way that [8]: 

 Yt = Tt + Ct , 𝑡 = 1, 2 , 3 , … , 𝑇      (1) 

The original series Yt may be non-stationary and exhibit both deterministic and stochastic trends. 

The smoothness of the Tt is equal to the sum of the squares of its second difference, and the Ct 

represents deviations from the Tt. 

The method determines a stochastic series (Ct) by minimizing the sum of squared deviations of 

the original time series (Yt) from its trend (Tt).     

 min
[Tt]t=1

T
 [∑ (Yt − Tt)2  + λ ∑ [(Tt+1 − Tt) − (Tt − Tt−1)]2T

t=2   T
t=1 ] , λ >  0     (2) 

The value of λ reflects a trade-off between the degree of smoothness and the level of fit. To explain 

further, the larger the value λ, the smoother the solution series. In other words, when the value of λ 

→ 0, Tt corresponds to the time series Yt, whereas if λ → ∞, Tt would correspond to a regression on 

a linear time trend (that is, a series whose second difference is 0). Commonly, the value of the 

smoothing parameter, is fixed to 100 (1600) for annual (quarterly) frequency data. 

In this paper, the filter is computed by adopting the HP technique with λ equal to 100 on annual 

real GDP data from 1981 to 2021. 

However, Hamilton pointed out several defects in the HP filter. His primary arguments are as 

follows [9]:  

(1) The HP filter generates series with spurious dynamic relations that lack validity in the 

underlying data generation process;  
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(2) Filtered values at the end of the sample deviate significantly from those in the middle and 

exhibit misleading dynamics. 

(3) A statistical formalization generally yields values for the smoothing parameter that are highly 

inconsistent [9].  

It is worth noting that Peter C. B. Phillips and Zhentao Shi presented comprehensive responses to 

Hamilton's criticism of the HP filter and evaluated the performance of Hamilton's regression 

technique in comparison to their improved HP filter (bHP) [9,13]. Their findings indicate a strong 

preference for the bHP filter over the Hamilton regression, and they believe that the HP filter is still 

a useful empirical tool for the assessment of trends and cycles [10]. 

Once the cyclical component of an indicator for macroeconomic performance has been isolated 

from the secular trend using the HP filter, the second phase can be conducted—calculating standard 

deviations of cyclical components of different variables over a window of 41 years, which is a 

straightforward method for measuring fluctuations. 

The third stage is observing and evaluating the co-movement of the reference cycle with specific 

cycles. Co-movement is measured by the degree of correlation between referential series and time 

series of cyclical indicators, and the correlation coefficients reveal the direction and extent of an 

economic variable’s co-movements with the reference cycle. 

4. Empirical Results 

4.1. Analysis of the Reference Cycle (Real GDP) 

For the sake of assessing variations in cyclical fluctuations, there is still no alternative to the reference 

cycle method, which compares "specific cycles" in individual time series with the "reference cycle" 

in aggregate economic activity [11].  

In the article, Singapore’s reference cycle will be determined by filtering the cyclical element from 

the annual GDP (Gross Domestic Product). Gross domestic product (GDP) is the market value of all 

final goods and services produced within a country within a certain period, and GDP is composed of 

consumption, investment, and government spending components as well as net exports [12]. Real 

GDP is a high-quality economic indicator that best characterizes the cyclical behavior of the economy 

[13], and is typically regarded as the most comprehensive indicator of economic activity.    

Figure 1 depicts the cyclical components of Singapore's GDP over 41 years. 

 

Figure 1: Cyclical components of Singapore’s real GDP. 

As stated previously, business cycles include four distinct phases: trough, expansion, peak, and 

contraction [1]. Therefore, Singapore’s cyclical time series from 1981 to 2021 can be approximately 
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divided into five business cycles: 1985–1992, 1993–1998, 1999–2003, 2004–2009, and 2010–2020. 

(Since a business cycle begins with an expansion, the author did not account for the first contraction 

between 1981 and 1984).  

These five business cycles are associated with a deep recession that originated from a sharp fall 

in global demand in 1985, the early 1990s recession, the Asian financial crisis of 1997–1998, the 

global recession stemming from the dot-com crash in 2000, the 2008–2009 global financial crisis, 

and the emergence of coronavirus disease in 2020. 

The foregoing study revealed that Singapore's real GDP is highly susceptible to exogenous shocks. 

It is attributable to the peculiarities of Singapore's economy, namely its lack of natural resources, 

reliance on entrepot trade, and dependency on foreign investment. Consequently, any considerable 

instability in the external environment could exert a detrimental impact on Singapore’s economy. 

4.2. Analysis of Specific Cycles 

Furthermore, a complete comprehension of the business cycle necessitates knowledge of the 

characteristics of specific cycles and the relationship between specific cycles and the reference cycle.  

Therefore, assessing the co-movement and the correlation of plentiful cycles is indispensable. In 

this regard, cycles pertinent to Singapore's economic growth, such as private consumption spending, 

gross fixed capital formation (private investment), government consumption expenditures, and 

customer pricing index, merit thorough consideration. 

Private consumption expenditure is the spending by households on goods and services, excluding 

new housing purchases. 

The investment consists of expenditures on business capital, residential capital, as well as 

inventories. 

Government consumption expenditures refer to expenses incurred by the general government on 

consumption of products and services provided to the general public [14]. 

The consumer price index (CPI) estimates the total cost of the goods and services purchased by 

customers [12].  

The standard deviations of economic variables and correlation coefficient between real GDP and 

other indicators are computed in table 1.  

Table 1:  Standard deviation and correlation of Singapore economic indicators. 

 

Variables 

 

Standard deviation 

 

SD/GDP 

 

Correlation coefficient with GDP 

Real GDP 0.0414   

Private Consumption 0.0378 0.9108 0.5725 

Private investment 0.1070 2.5816 0.7105 

Government Expenditure 0.0486 1.1720 – 0.2759 

CPI 0.0204 0.4918 0.5159 

 

Figure 2 and figure 3 illustrate the cycles of consumption and investment in Singapore, and the 

co-movement with the reference cycle. 
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Figure 2: Co-movement between Singapore GDP and consumption cyclical components. 

 

Figure 3: Co-movement between Singapore GDP and investment cyclical components. 

Private consumption and investment expenditures are cyclical and, in most circumstances, move 

in the same direction as the reference cycle, meaning that an increase in consumption or investment 

results in a rise in GDP. 

As shown in table 1, the correlation coefficients for consumption and investment with GDP are 

0.5725 and 0.7105 respectively, suggesting correlations with GDP that are relatively significant. 

Then, it is reasonable to assert that investment is of stronger relevance to economic growth than 

consumption, at least in the short run. 

Regarding volatility, the standard deviations of private consumption expenditures and investment 

expenditures are 0.0378 and 0.107 respectively. Therefore, private investment expenditures, with the 

most dramatic fluctuation, appear to be a potential source of business cycle shocks, in the filtered 

time series.  Private consumption, conversely, might play a minor role in inducing business shocks 

owing to the slight fluctuation.  

Next, with the purpose to quantify amplitudes compared with GDP, the following calculation can 

be accomplished: 

-25.0%

-20.0%

-15.0%

-10.0%

-5.0%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

20
09

20
11

20
13

20
15

20
17

20
19

20
21

Co-movement of Singapore GDP and consumption cyclical 
components(1981-2021)

Source: Singapore Department of Statistics

GDP cyclical component Consumption cyclical component

-25.0%

-20.0%

-15.0%

-10.0%

-5.0%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

20
09

20
11

20
13

20
15

20
17

20
19

20
21

Co-movement of Singapore GDP and investment cyclical 
components(1981-2021)

Source: Singapore Department of Statistics

GDP cyclical component Investment cyclical component

Proceedings of the 2nd International Conference on Business and Policy Studies
DOI: 10.54254/2754-1169/7/20230248

310



 Consumption standard deviation / GDP standard deviation = 0.91 (3) 

 Investment standard deviation / GDP standard deviation = 2.58   (4) 

These results demonstrate that the amplitude of the cyclical components of consumption is 0.91 

times higher than that of GDP. In addition, the amplitude of the cyclical components of investment 

is 2.58 times higher than that of GDP. Accordingly, the cyclical components of investment fluctuate 

more severely than those of consumption. That is mainly due to the fact that consumer goods are 

necessities with inelastic demand, so the quantity demanded of these commodities is not sensitive to 

the changes in the economic environment. Contrarily, investment has a negligible effect on consumers’ 

daily lives and is of elastic demand, and thus quantity demanded for these products decreases rapidly 

during the economic recession.  

 

Figure 4: Co-movement between Singapore GDP and government expenditure cyclical components. 

When it comes to government spending, cyclical components of government expenditure have a 

standard deviation of 0.0486 (as shown in table 1), implying a more dramatic variation than those of 

private investment and less drastic fluctuation than those of private consumption. 

Notably, investment expenditures are cyclical and are moving with the reference cycle in the 

opposite direction. Besides, the correlation coefficient between government expenditure and GDP is 

-0.2759, indicating the presence of a negative correlation.  

This is a common scenario, which occurs in a majority of countries, involves several reasons. 

Firstly, it is the collection of taxes that allows the government to obtain a considerable income and 

then invest in public utilities and infrastructure. Therefore, it is conceivable that the heavier the tax 

burden the authorities impose, the higher the price of goods or services would be.  In such a 

circumstance, consumers are less willing to purchase, and producers are less willing to produce, 

diminishing the well-being of society and retarding economic growth. Secondly, it is government 

subsidies that undermine the motivation of individuals to work diligently. To illustrate, 

unemployment insurance institutes provide citizens with an incentive to stay unemployed, and social 

welfare encourages individuals to choose leisure over heavy workloads. Most importantly, it is well-

acknowledged that total government spending, a measure formed by combining public consumption 

and investment expenditures, works as a fiscal and monetary policy buffer against financial shocks 

and is hence countercyclical with GDP. 
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However, it is imperative for government to interfere and take immediate action when market 

failures and externalities occur. Hence, before introducing policies, the government is bound to have 

a clear picture of the current economic situation and take into account the impact of government 

expenditure on the business cycle. 

 

Figure 5: Co-movement between Singapore GDP and CPI cyclical components. 

As far as the consumer price index goes, the standard deviations of 0.0204 indicate CPI fluctuates 

less than private consumption, private investment, and government spending.  

Figure 5 displays that the CPI and GDP move in the same direction in most circumstances, 

implying an increase in CPI results in economic growth. Besides, the correlation coefficient of 

Singapore’s CPI (relative to GDP) is 0.5159, revealing a positive and relatively significant correlation 

with GDP. This phenomenon occurs when rapid economic growth is coincident with high inflation. 

To elaborate, as a result of the rapid economic expansion, both national income and social demand 

have surged tremendously. Under such circumstances, the price of goods or services is prone to rise, 

leading to high inflation. Even if inflationary tendencies are strong at this time, the pressure on society 

as a whole is not intense because of economic advancement.  

Interestingly, Monir Ahmmed and Md. Nezum Uddin discovered that the correlation between 

inflation and economic growth in Malaysia, Thailand, Singapore, Japan, and Bangladesh is positive, 

while the United States, Pakistan, the United Kingdom, and India are showing a negative relationship 

[15]. 

The positive correlation between GDP and inflation in Singapore is partly attributable to the 

monetary policies in Singapore. As Wilson explained, Singapore’s monetary policy since 1981 has 

not adopted conventional interest rate control due to the extreme openness of the economy. Instead, 

the policy is designed to manage the exchange rate against an undisclosed basket of currencies, with 

the prime objective of containing inflation. Over time, this policy has contributed to a stable currency 

and low inflation without sacrificing economic growth [16]. 

5. Policy Suggestion 

Clearly defining Singapore’s business cycle enables policymakers to come to informed decisions. 

Therefore, it is essential for the government to possess a clear picture of the national business cycle, 
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analyzing the cyclical fluctuations of assorted variables and the correlation between them on a 

continuous basis. 

Considering the aforementioned empirical results, the following policy recommendations to the 

Singaporean government can be presented. 

Initially, in an effort to boost economic prosperity in the short term, governors could implement 

policies designed to stimulate private investment owing to the severe cyclical fluctuations of private 

investment and its strong relevance to economic growth. 

Secondly, hardly should we ignore the significance of promoting private consumption to achieving 

Singapore’s national prosperity in the long term on account of the tiny cyclical fluctuation of private 

consumption. Consequently, officials ought to prioritize the implementation of a broad range of 

regulations and legislation so as to stimulate domestic demand. 

Thirdly, with the negative correlation between government spending and economic growth, the 

Singaporean government should continuously enforce rules and maintain competitive markets in 

good order, in order to take advantage of the market economy. Nonetheless, in the presence of market 

failures and externalities, the government should immediately step in and improve market outcomes. 

6. Conclusion  

This study examines the business cycle of Singapore from 1981 to 2021. The analysis is carried out 

by applying the Hodrick-Prescott approach to detrend economic time series, such as real GDP, private 

consumption, private investment, government expenditure, and CPI. Next, the author used standard 

deviation and correlation coefficient to measure the variations and co-movements between the 

reference cycle and specific cycles. In the end, the writer put forward policy suggestions for 

enhancing economic growth in Singapore. The article draws several conclusions. Firstly, Singapore's 

real GDP is highly vulnerable to external factors. Secondly, private consumption, investment, and 

CPI have positive and significant correlations with GDP, and investment is of greater relevance to 

short-term economic growth. Thirdly, government expenditure and GDP are negatively correlated. 

Fourthly, private investment spending seems to be a potential cause of business cycle shocks due to 

its dramatic fluctuations. Lastly, the government of Singapore should stimulate private investment so 

as to boost short-term economic prosperity, and then promote private consumption to achieve national 

prosperity in the long run. 
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