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Abstract

This paper examined the dynamic interaction among business cycle, macroeconomic variables
and economic growth in Nigeria between 1986 and 2014. The paper employed the vector
autoregression technique (VAR) with a view to investigate the effect of business cycle on
economic growth and its interaction with government expenditure and money supply in
Nigeria during the study period. Quarterly time series data between 1986 and 2014 is used for
the study. Data on real gross domestic product (RGDP), nominal gross domestic product
(NGDP), broad money supply (M2) and government expenditure (gexp) were sourced from
the Central Bank of Nigeria (CBN) Statistical Bulletin. The Impulse Response and Variance
Decomposition analysis from the VAR model showed that there is a dynamic relationship
among business cycle, macroeconomic variables and economic growth in Nigeria i.e. shocks to
any of the variables affected all other variables used in the study. Particularly, business cycle
affects growth and the performance of macroeconomic variables in the study period although
its effect lacked persistence throughout the study period. Therefore, the paper concludes that
business cycle and growth affects each other as against the view of earlier macroeconomists
who posits that they are unrelated. Thus, the paper proffers the use of stabilization policies
for macroeconomic variables as well as ensuring that the effect of business cycle is not
trivialized in Nigeria.

Index terms— business cycle, government expenditure, money supply, hodrick prescott, time series and
vector autoregression.

1 Introduction

raditional macroeconomists are of the view that business cycle and growth are unrelated areas of macroeconomics,
that is, business cycle does not affect economic growth, and both should be remain separate. However, modern
macroeconomists are of the view that business cycle and growth cannot be treated independently because cyclical
fluctuations in an economy play a significant role in the growth of such an economy. Kydland and Prescott (1982)
were the first to analyze macroeconomic variations in a manner that integrates growth and business cycle theories.
Also, Rafferty 772003) argued that if business cycle affects productivity, it might as well influence growth. These
arguments have spurred researchers over time, into investigating the relationship between business cycle and
growth in developed and developing countries of the world.

Business cycles otherwise called economic cycles are fluctuations in macroeconomic variables, particularly the
Gross Domestic Product (GDP).It is defined as the regular ups and downs in a nation’s output. It can also
becharacterizedas movements in macroeconomic variables measured byups and downs in overall macroeconomic
performance (Alimi and Atanda, 2011). These fluctuations typically involve shifts over time between periods of
relatively rapid economic growth (booms) and periods of relative stagnation or decline (recessions).The Great
Depression of the 1930’s in the United States of America and the fluctuations in macroeconomic variables around
the time led tothe emergence of the business cycle phenomena.
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3 LITERATURE REVIEW

Nigeria over the years has witnessed periods of booms and recessions. In the 1970s, the economy was expanding
due to the large inflow of crude oil income, and between 1981-1985 (when there was a fallin oil revenue), the
economy declined, causing a rapid deterioration in the living standard of Nigerians ??Chukwuemeka, 2014).
This, in turn,led to a decline in the performance of the economy as government revenue fell, the standard of
living worsened, debts (both domestic and external) rose followed by a decreasein the GDP.

The Central Bank of Nigeria (CBN) in its effort to manage the effects of the falling oil revenue and dwindling
international reserves engaged in currency devaluations. The series of devaluations created transaction losses for
local firms and multinational corporations exposed to dollar-denominated debt. Businesses in Nigeria are faced
with new and rising cost of doing business due to the business cycle phenomena generated by dwindling foreign
reserves, declining oil price, increased government borrowing, political instability coupled with tight monetary
and fiscal policy framework. These makes it difficult for the economy to grow as expected.

Macroeconomic variables such as the GDP, inflation rate, government expenditure, exchange rates, money
supply and oil price are important indicators of economic performance. Shocks to any of these variables can
distort the workings of the economy, particularly economic growth. Empirical evidence in the literature over
time posit that shocks to some of these variables are key sources of fluctuations to the economy and as such
contribute to the business cycle phenomena (Akinleye and Ekpo, 2013). The empirical relationship that exists
between these macroeconomic variables, business cycle and economic growth remains a concern to economists,
researchers and policy makers especially in a developing country like Nigeria.

Also, there are controversies in the literature by several authors as regards the effects business cycle on
economic growth some of which are Lucas(1977), Kydland and Prescott (1982), ??anova and Fabio (1994) and
Celsa ??achado (2001). Some argued that longterm growth and short term fluctuations in output must be
explained by the same theory and some others believed it should not be so. However, it has been agreed by most
scholars that the effect of business cycle on economic growth may be examined using the Real Business Cycle
framework, with emphasis made on short-term fluctuations in both empirical and theoretical studies, and the
adoption of the neoclassical growth model ??Celsa Magado, 2001).

The crucial point to note here is that Nigeria was and is still experiencing periods of booms and recession
and these spurs fluctuations in her macroeconomic variables which generates cyclical variations in the GDP.
Nigeria needs to understand how business cycle affects output, the extent to which fluctuations in macroeconomic
variables influence economic performance and ways to achieve the desired level of growth in the economy. The
scope (period of study) chosen is to cover the eras of structurally driven policies and the attendant cyclical
movements in aggregate macroeconomic variables.

2 1II

3 Literature Review

Different types of business cycles have been discovered over time in the literature and the major ones are the Kitch
in inventory cycle of 3-5 years identified by Joseph Kitch in in 1923, Kuznets infrastructural investment cycles
of 15-25 years proposed by Simon Kuznets (1958), Kondratiev wave cycle of 45-60 years identified by Nikolai
Kondratiev (1922) and the Jugular fixed investment cycle of 7-11 years popularised in the 1860s by Clement
Jugular. The Jugular cycle is the most recognized cycle of all others as it relates to the modern concept of
business cycle. The global economic meltdown of 2007, the great depression of the 1930s and the events of the
1920s (to mention a few) depicts business cycles, but the great misery is of a higher magnitude and this event
triggered off a new wave of intellectual economic thinking.

The great depression describes the economic crisis of the 1930s in the USA that precedes the existence of the
Keynesian school of thought. It was a situation when in the face of weak fiscal performance, authorities continued
with the laissez-faire policies of the era.Several authors have proffered various explanations to help elucidate the
causes of business cycles and in particular the great depression. According to the Austrian School led by Ludwig
von Mises, business cycle is caused by the intervention of monetary authorities in the money market. They posit
that interest rate is a major factor that guides investment decisions. Gusmorino (1996) stated that the causes
of the great depression include inequality in wealth distribution, poor and short-sighted government policies,
mass speculation in the US stock market, etc. Some empirical studies over time have examined the relationship
between business cycle and growth in developed and developing countries of the world. Kydland and Prescott
(1982) analyzed the extent to which movements in aggregate economic variables affect output in the US under
some imposed assumptions. The model formulated was applied to quarterly data of the US economy, and the
result showed that the business cycle component, display a moderately high degree of resistance. Consumption is
strongly pro-cyclical and fluctuated about a third as much as output in percentage terms; investment is strongly
pro-cyclical and oscillated about a third as output.

Similarly, in an attempt to examine what accounts for business cycle fluctuations and long-run movement of
output and prices using quarterly data for the period 1951:2 to 1987:2 of the US economy. Shapiro and Watson
(1988) adopted a Structural Vector Autoregressive (SVAR) specification to estimate the model and analyze the
time series properties of the data. The results show that aggregate demand shocks account for about twenty to
thirty percent of output fluctuations, technology shocks account for roughly one-quarter of cyclical movements
and shocks that permanently affect labor input account for the balance of fluctuations in output.
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Lee et al. 772003)applied a VAR model to analyze the role of US and Japanese business cycles on the Australian
economy and found that the fluctuations of output in the US and Japan affected the Australian business cycle in
addition to oil price shocks. Furthermore, they found that the linkage between the US and Australian business
cycles became stronger since the early 1980s, while the relationship between Australia and Japan became weaker
after 1990s.

Peiris and Sax egaard (2007), evaluates monetary policy trade-offs in low-income countries using a DSGE
model for Mozambique The study used the Bayesian method to estimate the model covering the period 1996:1
to 2005:4 on 18 macroeconomic variables. The result of the study suggests that exchange rate peg is significantly
less effective than inflation targeting at stabilizing the real economy due to higher interest rate volatility. This
researchis seemingly one of the few ones to date in macroeconomic modeling in Sub-Sahara Africa with exception
of South Africa for which DSGE models have been developed to simulate the economy.

In Nigeria, Olekah and Oyaromade (2007) estimated a DSGE model for the Nigerian economy. This model
appears to be one of the earliest DSGEMs on Nigeria. The study presents a small-scale DSGE model of the
Nigerian economy with the aim of aiding monetary policy decisions. The authors employ Vector Autoregressive
(VAR) method of estimation. The results show that changes in prices are influenced mainly by volatility in real
output while exchange rate and inflation account for significant proportion of the variability in the interest rate.

Following the study of Olekah and Oyaromade (2007), a small business cycle model in the spirit of Dynamic
Stochastic General Equilibrium (DSGE) model was developed for Nigeria by Alege (2009). The aim was to
examine the sources of business cycle and draw implications for policy analysis using the Bayesian method and
the Vector Auto regression analysis, between 1970 and 2004. The results obtained in this study showed that the
Nigerian business cycle is determinedby both real and nominal shocks.

Fredrick et al (2014) employed VAR and Granger Causality Tests to analyze the effect of business cycle on
economic growth in Nigeria and the direction of causality between them, using annual data between1970-2012.
The result showed that money supply shocks affect the economy more than all other shocks and a bi-directional
causality running between money supply and government expenditure and a unidirectional causality between
exchange rate and government revenue.

4 III.
5 Methodology a) Model Specification

This paper adapts the econometric model adopted by Alimi and Atanda (2011) and ??redrick et al. (2014) to
investigate business cycle and economic growth in Nigeria. Government expenditure (GEXP)and money supply
(M2) are used as the proxy for macroeconomic variables because they are major indicators of output performance
in the economy. They are also important sources of business cycle in Nigeria. Real gross domestic product
(RGDP) is used as the proxy for economic growth and the business cycle (BCY) component will be generated
from Nominal GDP (NGDP) using the Hodrick-Prescott (HP) filter. The reason for this is that nominal GDP
has not been corrected for inflation or any smoothening process and the cyclical part of GDPcan be accurately
accounted for. The HP filter is used to decompose nominal GDP into its trend and cyclical components. The
cyclical component is used as the proxy for business cycle in this paper. Thus, the vector (Z t ) of endogenous

Where RGDPis the gross domestic product, BCY is business cycle generated by the HP filter, M2 is money
supply,and GEXP is government expenditure. M2 and GEXP are used as the proxy for macroeconomic variables
in this study because they are important macroeconomic variables in Nigeria and they are used by studies such
as Agenor et al.(2000) and ??redrick et al.(2014). In this model, all variables are assumed to be endogenous,
affecting each other contemporaneously as well as with lags. In vector form, the equation is specified as:1 2 3 1
.......... ttititiptptZkZZZZ?2?2?27p?7777=4+4+4+++ +(2)

Equation ( 2) can be expressed clearly as follows:0211112pqrstitiitiitiititiiii RGDP GDP
BCYGEXPM??7?2?77?2n??7?7?7====7=4+74+74+74+74+7277270311112gprstitiitii
tiititiiiiBCYBCYGDPGEXPM??2 7?7?72 72n?7?77?2====7=4?72+?724+74+74727272777

Also, Alimi and Atanda (2011) investigated the relationship among globalization, business cycle and economic
growth in Nigeria between 1970-2010 amidst cyclical fluctuations in foreign investments used an autoregressive
model on annual data between this periods. The result showed that globalization has a positive and significant
effect on economic growth while the effect of business cycle on economic growth in Nigeria was positive but
insignificant.0411112pqrstitiitiitiititiiii GEXPGEXPGDPBCYM??7??2?2n??777=
===7=4+74+74+74+74+772772705111122pqgsrtitiitiitiititiiii M M GDP BCY
GEXP?7?77?7772nu??7?77====7=4+74724+7474+777723)

6 b) Time Series Properties and Diagnostics Test

To investigate the time-series property of the variables to avoid spurious results, the Phillip-Peron (PP) testwith
constant and linear trend is conducted to test for the order or integration of all series. The ADF test is based
on the Null Hypothesis that a unit root exists in the autoregressive representation of the time series. However,
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9 B) VARIANCE DECOMPOSITION

to adhere strictly to the underlying assumptions for an autoregressive model, both the Breusch-Pagan test for
serial correlation and the ARCH test for hetero sced as city are employed as diagnostics test.
Iv.

7 Data Source

The quarterly time series data on the real gross domestic product, nominal gross domestic product, government
expenditure and money supply were sourced from the Central Bank of Nigeria (CBN) statistical bulletin 2014.
V.

8 Results and Discusion

This section of the study presents the empirical results of the unit root test and regression analysis. Before the
discussion of the estimated autoregressive model, the Phillip Peron unit root result is shown in table 4.1: The
result of the unit root test shown in Table ?? revealed that among the considered time series variables, real
gross domestic product, government expenditure, and money supply reject the null hypothesis at first difference.
This implies that these variables are not stationary at level. However, business cycle, represented by the cyclical
component of the nominal gross domestic product rejected the null hypothesis of non-stationarity at level. This
indicates that it is non-mean reverting, converges towards its long-run equilibrium and its variance is constant
over time. This means that the business cycle component is found to be stationary at level.

The results of the impulse response analysis of the vector auto regression model, are displayed in figuresl, 2,
3 and four, while the variance decomposition analyses are presented in Tables 7?7, 3 77008). It also shows the
effects of disturbances on the adjustment path of the variables. It shows the size of the impact of the shock, plus
the rate at which it dissolves. It also shows how each variable reacts dynamically to shocks from other variables.
Furthermore, the impulse response function shows the dynamic response of one variable to a one-period standard
deviation innovation shock to the other variables.

From figure ??, RGDP has a positive response to innovations from business cycle (BCY), government
expenditure (GEXP) and money supply (M2) in the first period. It responded negatively in the second phase but
became positive by the third period. BCY remained positive between the third period and the seventh period.
Its response became negative in the eighth period and had no response in the ninth and tenth periods. This
implies that the effect of shocks to the other variables on RGDP lacked persistence in Nigeria as it faded away
in the last two periods. This is contrary to the findings of Chris and Anyingang (2012) who argued that shocks
affect output only in the short run. These findings show that BCY affects RGDP in most of the periods and
does not support the view of traditional macroeconomics that there is no relationship between business cycle and
growth.

Figure 7?7, BCY responded positively to a one standard deviation shock in RGDP, GEXP, and M2 in the
first period. However, it responded negatively to shocks in RGDP, GEXP and M2 between the second and sixth
period but became positive in the sixth and seventh period. BCY did not respond to shocks to these variables
in the subsequent periods. The implication of this is that the effect of the shocks to RGDP, M2 and GEXP on
BCY lacks persistence in all the periods as it faded away in the last three periods. This also means that BCY’s
response to shocks in RGDP, M2 and GEXP is observed majorly in the short run and quite negligible in the
long run in Nigeria. This supports the findings of Chris and Anyingang (2012) but is contrary to the findings of
Bouzid (2012) and the general traditional macroeconomic argument that posits that business cycle and growth
are unrelated areas of macroeconomics.

In Figure 7?7, GEXP responded positively to a standard deviation shock to RGDP, BCY and M2 in the first
period. It became negative in the second period but responded positively to the shock in RGDP, BCY, and M2
in the third period. GEXP further responded positively to shocks to these variables between the third and fifth
period. However, its response was negative in the sixth period but showed no response in the subsequent periods.
This means that fluctuations in GEXP in Nigeria may be attributed to shocks affecting RGDP, BCY, and M2
in the short run. This is because the effect of the shock is not persistent in all the periods as it faded away in
the long run (ninth and tenth periods). This finding supports the findings of ??ergoeing and Soto (2000).

In figure 7?7, M2 reacted positively to a standard deviation shock to RGDP, BCY, and GEXP in the first two
periods. Its response is negative in the third period but became positive in the fourth period. M2’s response is
negative in the fifth and sixth periods but became positive in the seventh period. However, it had no response
to shocks to RGDP, BCY and GEXP in the subsequent periods because shocks to these variables did not persist
throughout the periods as it faded away in the latter periods. This is similar to the findings of Ibrahim et al.
(2014).

9 b) Variance Decomposition

Variance decomposition analysis provides a means of determining the relative importance of shocks in explaining
variations in the variable of interest 7?7 Andren, 2007). It offers information about the importance of each random
innovation to the variables in the VAR model.

In Table ??, BCY, GEXP, and M2 did not give explanation to the variation in RGDP. In the third period,
1.12%, 2.10% and 24.93% of the variations in RGDP are explained by shocks to BCY, GEXP, and M2 respectively.
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The effect of the shocks to these variables increased in the subsequent periods. As at the seventh period, 2.60%,
2.77% and 24.61% of the variations in RGDP were explained by BCY, GEXP, and M2 respectively. This implies
that M2 has the highest power and BCY has the lowest power to explain the variations in RGDP in Nigeria.
This supports the findings of ??redrick et al, (2014).

In Table 7?7, 8.5% of the variation in BCY is explained by RGDP while GEXP and M2 did not contribute to
the variation in BCY in the first period. GEXP and M2’s contribution to variations in BCY increased in the
third period by explaining 0.81% and 5.67% of the variations in BCY respectively. The contribution of RGDP,
GEXP and M2 continued to increase in the subsequent periods as 8.43%, 0.94% and 5.84% of the variation in
BCY is explained by these variables. It is observed that RGDP affects BCY in Nigeria more than M2 and GEXP
respectively. This supports the findings of Rafferty ?772003).

In Table 4, RGDP and BCY explained 6.92% and 3.44% of the variation in GEXP respectively in the first
period, but M2 does not affect GEXP in this period. The influence of RGDP and M2 in explaining the variations
in GEXP increased in the third period while the influence of BCY reduced. However, in the subsequent periods,
the influence of RGDP, BCY and M2 continued to increase (though slightly) till the tenth period as 13.59%,
4.69% and 13.06% of the variation in GEXP were explained respectively. Hence, RGDP and M2 have more power
to explain variations in GEXP than BCY in Nigeria. This is similar to the findings of ??genor, Mc Dermort, and
Presad (2000) and ??redrick et al. (2014).

In Table 7?7, 13.91%, 0.09% and 0.69% of the variation in M2 is explained by RGDP, BCY, and GEXP
respectively in the first period. By the third period, BCY, and GEXP’s contribution to variation in M2 drastically
increased by explaining 7.22% and 7.01% of the variation in M2 while RGDP explained 17.22% of the variation in
M2. The effects of RGDP, BCY and GEXP on the variations in M2 did not noticeably increase in the subsequent
periods. The largest share of the variations in M2 is absorbed by RGDP, and this implies that the variations in
M2 are best explained by RGDP in Nigeria. This is similar to the findings of ??redrick et al. (2014) and Alege
(2009).

10 VI. Conclusion and Recommendations

This research paper analyzed the relationship among business cycle, macroeconomic variables (proxied by
government expenditure and inflation) and economic growth in Nigeria between 1986 and 2014. The ve.ctor
auto regression (VAR) models employed revealed that business cycle affects growth and the macroeconomic
variables used in this paper through the variance decomposition and impulse response analysis. This implies that
business cycle shocks affect economic growth and other macroeconomic in Nigeria, although its effect on growth
lacked persistence throughout the period of study as it faded away in the latter period. Also, shocks to each
of the variables affected other variables in the VAR model which establishes a dynamic interaction among the
variables.

This study thus concludes that business cycle fluctuations affect growth and the macroeconomic variables
used in this study in Nigeria in the last three decades. This explains to some extent the slow growth, high
level of poverty and the economic recession experienced over time especially in the recent years. The business
cycle-growth debate has always been inconclusive among scholars as some believe it hinders growth while some
believe its effect on growth is negligible. The overall challenge to policymakers is to ensure that policies enhances
the stability of macroeconomic variables are put in place as shocks to these variables affects the growth process
in Nigeria. The effects of business cycle on the performance of the economy should not be trivialized as it has
far-reaching effects on the economy as a whole. ! “

41
Phillip-Peron (PP) Test

Variables Level 1st Difference Status

RGDP -2.3456 -10.3151 I(1)
(0.0000)**

GEXP -3.0776 12 1(1)
(0.0000)**

M2 -0.7796 -69.8088 I(1)
(0.0000)**

BCY -4.4767 1(0)

(-0.0025)**
Note: ** represents 5% level of significance

Figure 1: Table 4 . 1 :
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Figure 2: Table 4 .
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workipers”.
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