
www.sciedu.ca/ijfr International Journal of Financial Research Vol. 4, No. 4; 2013 

Published by Sciedu Press                        38                           ISSN 1923-4023  E-ISSN 1923-4031 

A Generalized Autoregressive Conditional Heteroskedasticity Model of 
the Impact of Macroeconomic Factors on Stock Returns: Empirical 

Evidence from the Nigerian Stock Market 

Emeka Nkoro1 & Aham Kelvin Uko1 
1 Economics Department, University of Port Harcourt, Rivers State, Nigeria 

Correspondence: Emeka Nkoro, Economics Department, University of Port Harcourt, Rivers State, Nigeria. E-mail: 
nkoro23@yahoo.co.uk, ahamuko@yahoo.com 

 

Received: June 8, 2013             Accepted: July 10, 2013              Online Published: October 8, 2013 

doi:10.5430/ijfr.v4n4p38                     URL: http://dx.doi.org/10.5430/ijfr.v4n4p38 

 

Abstract 

The study examines the impact of domestic macroeconomic variables on the Nigeria’s stock market returns, using 
Generalized Autoregressive Conditional Heteroskedasticity (GARCH) model and annual data (1985-2009). We 
investigate the ability of these variables to predict the level of the stock market returns, using GARCH-M model. The 
results reveal that, out of the six macroeconomic variables employed, inflation, government expenditure, index of 
manufacturing output and, interest rate, exert strong significant influence on stock returns. Inflation and government 
expenditure have a positive significant impact, while index of manufacturing output and, interest rate have a negative 
significant impact. On the other hand, money supply and foreign exchange rate exert no significant influence on 
stock returns in Nigeria. The study observed that, there is volatility clustering in Nigerian stock market. Volatility of 
Nigeria’s stock market returns was influenced by past volatility more than the economic news from the previous 
period. The time-varying volatility of the Nigeria’s stock market returns is moderately persistent. In other words, a 
shock to the Nigeria’s stock market volatility will last moderately long. Financial regulators, policy makers and 
investors need to take these macroeconomic variables into account when formulating economic and financial policies 
and, structuring of portfolio and diversification. 

Keywords: macroeconomic factors, stock market returns, government expenditure, GARCH model 

1. Introduction 

Capital markets play an important role in the financial intermediation of any economy of the world. An efficient 
capital market can promote economic growth and prosperity by stabilizing the financial sector and providing an 
important investment channel that contributes to attract domestic and foreign capital. The stock market serves as a 
important tool in the mobilization and allocation of savings among competing uses which are critical to the growth 
and efficiency of the economy (Alile, 1984). The Capital market efficiency means the unanticipated portion of the 
return on a security is unpredictable, and over a sufficient number of observations, does not differ systematically 
from zero. The unanticipated portion is the actual return less what was expected based on some fundamental analysis 
(Buyuksalvarcı, 2010). 

The relationship between macroeconomic variables and stock return is being continuously investigated by different 
scholars over the last few decades, among them are; Chen, Roll and Ross, 1986; Mukherjee and Naka, 1995; 
Mayasmi and Koh, 2000; Kown and Shin, 1999; Cheung and Ng, 1998; Gjerde and Saettem, 1999. This is done in 
order to identify the link between macroeconomic variables and stock return. The estimation of future trends of 
macroeconomic variables can be helpful in seeing the leading direction of stock returns. It is often believed that the 
stock return is determined by a number of fundamental macroeconomic variables such as interest rate, industrial 
production and inflation rate. And a good number of studies have captured the effects of macroeconomic variables 
on stock returns for different countries. Existing theories offer different models that make available framework for 
examining the relationship between stock return and macroeconomic variables (Quadir, 2012). 

However, stock exchange in developing countries like Nigeria is generally characterized as unstable and shallow. 
These two features lead to the fact that macroeconomic dynamics still have the potential to play a very important role 
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on stock market performance. The low volume of trade combined with unstable and shallow nature of Nigerian 
Stock Exchange (NSE) result in sensitivity of stock returns to macroeconomic development. 

In modern portfolio theory, the most common approach of linking macroeconomic variables with stock return is 
through Arbitrage Pricing Theory (APT) developed by Ross (1976) where multiple risk factor can describe stock 
return. The APT was proposed as an alternative to Capital Asset Pricing Model (CAPM) developed by Sharpe (1964). 
The APT is similar to the CAPM in that it is also an equilibrium model. However, the APT is more general than the 
CAPM since it allows the equilibrium returns of assets to be dependent on many factors, not just one (Tunah, 2010). 
The APT assumes that the return on asset is a linear function of various macroeconomic factors or theoretical market 
indices, where sensitivity to changes in each factor is represented by a factor-specific beta coefficient. 

Given the above background, the aim of this study is to examine the effects of macroeconomic variables on Stock 
market returns in Nigeria, using the APT framework. The findings of this study will enable investors to make 
optimal decision in their business investments. It is also expected that the findings of this study would provide 
meaningful insights to the body of literature, the views of policy makers as well as the practitioners. The rest of this 
study is structured as follows; Section 2 provides reviews of the related literature; Section 3 explains the data and 
methodology; Section four focuses on the empirical results and discussion and, section 5 presents the summary and 
conclusions. 

2. Literature Review 

Extensive empirical research has been undertaken to identify the impact of key macroeconomic variables on stock 
returns in developed, emerging and developing economies based on the Arbitrage Pricing Theory (APT). A brief 
review of the studies is presented in this section. 

Chen, Roll and Ross (1986) were the first to study selected macroeconomic variables in relation to the US stock 
market returns using the APT model (multifactor model). That is, they studied the impact of macroeconomic forces 
on stock returns using APT. They examined seven macroeconomic variables, such as: term structure, industrial 
production, risk premium, inflation, market return, consumption and, oil prices. They revealed a strong relationship 
between the macroeconomic variables and the expected stock returns during the study period. They observed that 
industrial production, changes in risk premium, twists in the yield curve, measure of unanticipated inflation of 
changes in expected inflation during periods when these variables are highly volatile, are found significantly 
explaining expected stock returns (Burmeister and Wall, 1986, Clare and Thomas, 1994). Chen (1991) in a study on 
the USA stock market suggests that future market stock return could be forecasted by interpreting some 
macroeconomic variables such as default spread, term spread, one month t-bill rate, industrial production growth rate, 
and the dividend–price ratio. Replicating the Chen, Roll and Ross (1986), Hamao (1988) in his study of the Japanese 
stock market, using the multi-factor APT framework, revealed that the stock returns are significantly influenced by 
the changes in expected inflation and the unexpected changes in both the risk premium and the slope of the term 
structure of interest rates. In the same vein, Mukherjee and Naka (1995) used vector error correction approach to 
model to examine the relationship between Japanese stock return and macroeconomic variables. They found 
cointegration relation among stock prices and the six macroeconomic variables, namely exchange rate, inflation rate, 
money supply, real economic activity, long-term government bond rate and call money rate (Brown and Otsuki, 
1990). Also, Diacogiannis (1986) and, Poon and Taylor (1991) replicated the Chen, Roll and Ross (1986) study on 
the United Kingdom market, contrarily, their results show that macroeconomic variables do not appear to affect 
share returns (Tursoy, Gunsel and Rjoub, 2008) in the United Kingdom as they do in the U.S. Hence, they were of 
the opinion that either different macroeconomic factor have an influence on share returns in the United Kingdom or 
the methodology employed by Chen, Roll and Ross (1986) is inefficient in detecting the relationship. However, 
Clare and Thomas (1994) were of different opinion, that a number of factors have been important in the UK stock 
market returns and are; oil prices, default risk and the retail price index, UK private sector bank lending, the current 
account balance and the redemption yield on an index of UK corporate debentures and loans. They revealed that oil 
prices, retail price index, bank lending and corporate default risk to be important risk factors for the U.K. stock 
returns. Furthermore, Priestley (1996) identified seven macroeconomic and financial factors, such as; default risk, 
industrial production exchange rate, retail sales, money supply, unexpected inflation, change in expected inflation, 
term structure of interest rate, commodity prices and market portfolio. He observed from the APT model that, with 
the factor generating from the rate of change approach, all factors are significant in the U.K stock market returns. 
The researchers’ divergent views in U.K stock market analysis could be as a result of methodological issues order 
than macroeconomic factors introduced in the system. 
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Maysami and Koh (2000) investigated the relationships between the Singapore stock index and selected 
macroeconomic variables over a seven-year period and they observed that there exists a positive relationship 
between stock returns and changes in money supply but negative relationships between stock returns with changes in 
price levels, short- and long-term interest rates and exchange rates. In the same vein, Wongbangpo and Sharma 
(2002) examine the relationship between stock markets and fundamental macroeconomic factors in the five South 
East Asian countries (Indonesia, Malaysia, Philippines, Singapore, and Thailand). Monthly data of GNP, the 
consumer price index, the money supply, the interest rate, and the exchange rate for the five countries were used. 
Their results showed that high inflation in Indonesia and Philippines influences the long-run negative relation 
between stock prices and the money supply, while the money growth in Malaysia, Singapore and, Thailand induces 
the positive effect for their stock markets. The exchange rate variable is positively related to stock prices in Indonesia, 
Malaysia, and Philippines, yet negatively related in Singapore and Thailand. Islam and Watanapalachaikul (2003) 
investigated the short-run dynamic adjustment and the long-run equilibrium relationships between four 
macroeconomic variables (interest rate, inflation rate, exchange rate, and the industrial productivity) and the Kuala 
Lumpur Stock Exchange (KLSE) Composite Index. In his study he concluded that, there was a significant short-run 
(dynamic) and long-run (equilibrium) relationships among the macroeconomic variables and the KLSE stock returns. 
Kandir (2008) examined the relationship macroeconomic factors and stock returns in Turkish. Macroeconomic 
variables used were growth rate of industrial production index, change in consumer price index, growth rate of 
narrowly defined money supply, change in exchange rate, interest rate, growth rate of international crude oil price 
and return on the MSCI World Equity Index and the analysis is based on stock portfolios rather than single stocks. 
He observed that exchange rate, interest rate and world market return seem to affect all of the portfolio returns, while 
inflation rate was significant for only three of the twelve portfolios. On the other hand, industrial production, money 
supply and oil prices had no significant effect on stock returns. Gazi and Hisham (2010) examined the relationship 
between macroeconomic variables and stock market returns in the Jordan Stock Market, using cointegration analysis, 
and affirmed that the trade surplus, foreign exchange reserves, the money supply and oil prices are important 
macroeconomic variables have long run effects on the Jordanian stock market returns. Also, that a negative 
relationship exists between crude oil price and stock market returns. This is also expected as increase in the price of 
oil will depress real economic activity, so a negative sign is justified and that interest rate does not affect the stock 
market returns. Also, Robert (2008) examined the effect of macroeconomic variables on stock market returns for 
four emerging economies of Brazil, Russia, India and China, contrarily, he concluded that, there was no significant 
relationship between present and past market returns with macroeconomic variables, suggesting that the markets of 
Brazil, Russia, India and China exhibit weak form of market efficiency (Poon and Taylor, 1991). Also, no significant 
relationship was found between respective exchange rate and oil price on the stock market index prices of the four 
countries studied. 

Anokye and Tweneboah (2008) analyze the role of macroeconomic variables on stock returns in Ghana. They used 
the Databank stock index to proxy Ghana Stock market and the macroeconomic variables used are; inward foreign 
direct investment, Treasury bill rate (as a measure of interest rate), consumer price index (as a measure of inflation) 
and exchange rate. They examined both long-run and short-run relationships between the stock market index and the 
economic variables with quarterly data. They found that there is cointegration between macroeconomic variables 
identified and stock prices in Ghana, indicating long run relationship. Result of impulse Response Function (IRF) 
and Forecast Error Variance decomposition (FEVD) indicate that interest rate and foreign Direct Investment (FDI) 
are the key determinants of the share price movements in Ghana. Soyode (1993) examined the relationship between 
stock prices and macroeconomic variables such as exchange rate, inflation and interest rate in Nigeria. He discovered 
that the macro economic variables are cointegrated with stock prices and consequently related to stock returns. 
Kyereboah and Agyire (2008) investigated how macroeconomic indicators affect the performance of Ghana stock 
market using quarterly time series data. They observed that lending rates from deposit money banks have an adverse 
effect on stock market performance and particularly serve as major hindrance to business growth in Ghana. Inflation 
rate was found to have a negative effect on stock market performance. Asaolu and Ogunmuyiwa (2011) examined 
the impact of long-run and short-run macroeconomic variables on stock prices, using cointegration and error 
correction model. Their result shows that a long run relationship exists between Average Share Price (ASP) and the 
macroeconomic variables, however the Granger causality results failed to confirm any relationship between ASP and 
macroeconomic variables in Nigeria (Gan et al, 2006). Only exchange rate was found to Granger cause ASP in the 
sample period. This reveals that ASP is not a leading indicator of macroeconomic variables in Nigeria and that 
movements in stock prices can not actually be explained by macroeconomic factors. Contrarily, Maku and Atanda 
(2009) examined the long-run and short-run macroeconomic shocks effect on the Nigerian capital market between 
1984 and 2007 using cointegration and error correction model. Their result showed that the All Share Index (ASI) is 
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more responsive to changes in exchange rate, inflation rate, money supply and real output. Therefore, all the 
variables in the system that serve as proxies for external shock and other macroeconomic indicators have joint 
significant impact on the Nigerian capital market returns, both in the short and long-run. In the same line, Amadi, 
Oneyema and Odubo (2000) estimated the relationship between money supply, inflation, interest rate, exchange rate 
and stock prices using multiple regression in Nigeria. Their result revealed that the relationship between stock prices 
and the macroeconomic variables are consistent with theoretical postulation and empirical findings of other scholars. 
However, they observed that the relationship between stock prices and inflation does not agree with some other 
works done outside Nigeria. 

Given the above review, in this line of thought, there is no doubt that the impact of macroeconomic variables on 
stock returns produced mixed results. Different methods have been employed to test the relationships between 
macroeconomic variables and stock returns in various economies. In doing this, there was no standardized set of 
macroeconomic variables adopted. Macroeconomic variables selected in order to determine stock market returns 
slightly differ across studies. However, inflation rate, exchange rate, interest rate, industrial production index and 
money supply are the most commonly used factors in explaining the stock market movement. In order to further 
explore this in Nigeria, this study also considers government expenditure and among other macroeconomic factors. 

This study is different from the previous studies undertaken in Nigeria, by taking into account, the time varying 
effect of the financial variables which were ignored by the previous studies. Since the relationship between stock 
returns and macroeconomic variables changes significantly over time, therefore, it has become expedient to further 
explore this in Nigeria situation. 

3. Data and Methodology 

3.1 Data Source 

The time series data for study were sourced from Central Bank of Nigeria (CBN) Statistical Bulletin, Federal Office 
of Statistics (FOS) Statistics and Nigeria Stock Exchange Quarterly and Statistics of various issues were used. The 
macroeconomic data used include; Nigeria Stock Market Returns(NMSR), Inflation Rate (INFR), Government 
expenditure(GEXP),Foreign Exchange Rate (FEXR), Index of Manufacturing Output (IMO), Broad money 
supply(BMS), and Minimum Rediscount Rate (MRR) between 1985 and 2007. This period was adopted because of 
the availability of data on All Share Price index before 1985. The All Share Price Index was first publicly published 
in the Nigerian Stock Market in 1985, with 1984 value as a base year. The All Share Index (ASI) represents the 
dependent variable while the other variables are the exogenous variables. 

3.2 Data Description and Model Specification 

This section provides a simple description of the variables used in the model and also specifies the model used in the 
empirical investigation of the relationship between stock returns and macroeconomic variables. 

3.2.1 Stock Market Returns (SMR) 

Nigerian stock exchange market All Share Index was used as a proxy for stock market returns (SMR). The All share 
index (ASI) is a broad market indicator of the stock market, which measures the overall performance of the stock 
market and was specified as the dependent variable.  

Stock returns, SMR, are obtained as: DLNSMRt = (SMRt / SMRt-1), where DLNSMR is first difference of log stock 
market returns, SMRt is the annual value of Nigeria’s All Share index. 

3.2.2 Inflation Rate (INFR) 

Inflation is being captured be consumer price index. Rising inflation increases the cost of living and shifts resources 
from investments to consumption. This brings about a fall in demand for market instruments, which in return leads to 
reduction in the volume of stock traded. Also the monetary policy responds to the increase in the rate of inflation 
with economic tightening policies, which in turn increases the nominal risk – free rate and hence, raises the discount 
rate which results in reduction of present value of cash flows so it is said that an increase in inflation is negatively 
related to stock prices. Chen, Roll and Ross (1986), Barrows and Naka (1994), Mukherjee and Naka (1995) and 
Wongbangpo and Sharma (2002) conclude that inflation has negative effects on the stock market. Conclusively, 
there is a negative relationship between inflation rate and stock prices/returns. 

Inflation Rate (INFR), is obtained as: DLNINFRt = (INFRt / INFRt-1), where DLNINFR is first difference of log 
Inflation rate, INFRt is the annual value of Nigeria’s inflation rate. 
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3.2.3 Foreign Exchange Rate (FEXR) 

Exchange is the price of a unit of a given currency in relation to other currencies. The performance and profitability 
of industries and companies that are major importers or heavy users of imports are considerably affected by the 
exchange rate of one country’s currency against major currencies of the world (Osamwonyi 2003). For an import 
dominated country; currency depreciation will have an unfavorable impact on a domestic stock market. As the 
nation’s currency depreciates against a major currency, products imported become more expensive. Hence, if the 
demand for these goods is elastic, the volume of imports would increase, which in turn causes lower cash flows, 
profits and, the stock price of the domestic companies. Ajayi and Mougoue (1996), Bilson et al., (2001) Ibrahim and 
Aziz (2003) found a negative sign and that a devaluation of the domestic currency has a negative relationship with 
returns. Contrarily, Geske and Roll (1983) and, Malliaropulos (1988) found a positive sign and, that a devaluation of 
the domestic currency is expected to increase stock price through competition. 

Foreign Exchange Rate, FEXR, are obtained as: DLNFEXRt = (FEXRt / FEXRt-1), where DLNFEXR is first 
difference of log foreign exchange rate, FEXRt is the Nigeria’s naira value to US dollar for a year. 

3.2.4 Index of Manufacturing Output (IMO) 

Index of Manufacturing Output is used as proxy to measure the growth rate in the real sector. Index of 
Manufacturing Output is used as a measure of domestic macroeconomic activity in the economy and it affects stock 
prices through its influence on expected future cash flows. Increased production leads to higher revenues and profits, 
together with high volume of cash flow, which in turn leads to increase in stock returns. Fama (1981), Chen, Roll 
and Ross (1986), Kaul (1987), Lee (1992), Mukherjee and Naka (1995), Ibrahim and Aziz (2003) found a positive 
sign. Thus, it is expected that an increase in Index of Manufacturing Output is positively related to stock returns. 

Index of Manufacturing Output, IMO, is obtained as: DLNIMOt = (IMOt / IMOt-1), where DLNIMO is first difference 
of log index of manufacturing output, IMOt is the annual value of Nigeria’s index of manufacturing. 

3.2.5 Broad Money Supply (BMS) 

Broad Money Supply is used as a proxy of money supply. Increase in money supply leads to increase in liquidity that 
ultimately results in upward movement of nominal stock prices. Mukherjee and Naka (1995) and, Maysami and Koh 
(2000) found a positive sign. Contrarily, Udegbunam and Oaikhenan (2002) observed that there are consensus of 
views in this regard, that monetary growth, except accompanied by growth in output of goods and services, leads to 
inflationary spiral on the economy, hence, as investors diversify their portfolio holdings away from financial assets 
to real assets, this in turn drives stock prices downwards. This measure is often adopted by investors to hedge against 
the erosive effect of inflation on financial assets. Chancharat, Valadkhani, and Havie (2007), in their study, “impact 
of macroeconomic factors on stock returns in Thailand”, found that money supply have no impact on stock returns. 
Also, Pearce and Roley (1983) and, Serletis (1993) investigated the relationship between stock returns and money 
growth and found that monetary variables and stock returns do not cointegrate. This has led to mixed results. 

Broad money supply, BMS, is obtained as: DLNBMSt = (BMSt / BMSt-1), where DLNBMS is first difference of log 
broad money supply, BMSt is the annual value of Nigeria’s broad money supply. 

3.2.6 Minimum Rediscount Rate (MRR) 

There are many literature on the relationship between interest rates and stock returns. The results presented are 
mixed. Hashemzadeh and Taylor (1988) found that an increase in interest rate motivates a potential investor to 
change the structure of the portfolio in favour of bond. Shiller and Beltratti (1992) favour a positive relationship by 
arguing that change in interest rates could carry information about certain changes in future fundamentals such as 
dividend. Barsky (1989) explains the positive relationship between interest rates and stock prices in terms of a 
change in the risk premium. In contrast, Chen, Roll and Ross (1986), Beenstock and Chan (1988), Fifield et al. (2002) 
and, Chandra (2004) provide evidence on the relationship between interest rates and stock returns. High interest rate 
regimes lead to high cost of borrowing and hence a reduction in economic activity. This also affects corporate profit, 
future cash flow of business and dividend. They submit that a rise in interest rate depresses corporate profitability 
and also leads to an increase in the discount rate applied to equity investors; both of which have adverse impact on 
stock prices, and vice-visa. They concluded that interest rates are expected to be negatively related to market returns 
either through the inflationary or discount factor effect. The Minimum rediscount rate was used. 

Minimum Rediscount Rate, MRR, are obtained as: DLNMRRt = (MRRt / MRRt-1), where DLNMRR is first difference 
of log minimum rediscount rate, MRRt is the annual value of Nigeria’s interest rate. 

 



www.sciedu.ca/ijfr International Journal of Financial Research Vol. 4, No. 4; 2013 

Published by Sciedu Press                        43                           ISSN 1923-4023  E-ISSN 1923-4031 

3.2.7 Government Expenditure (GEXP) 

Government’s expenditure plays an important role in most economies. Government expenditure on productive sector 
stimulates economic activity in the economy and also affects stock prices through its influence on expected future 
cash flows. Government expenditure is positively related to stock returns. The increasing government expenditure 
through fiscal deficits leads to rise in the level of money supply in the economy and, this generally affects all prices 
in the economy, stock prices not excluded. 

Government Expenditure, GEXP, is obtained as: DLNGEXPt = (GEXPt / GEXPt-1), where DLNGEXP is first 
difference of log government expenditure, GEXPt is the annual value of Nigeria’s government total expenditure. 

3.3 Descriptive Statistics 

Before the regression analysis was carried out, the stationarity of the variables were checked using the Augmented 
Dickey Fuller test and, also the descriptive analysis of the stock returns (LogSMR) was carried out to check the 
features of the stock returns, such as volatility clustering, leptokurtosis, and the assumption of hetroscedasticity. 
These characteristics of SMIt are essential for the Generalized Autoregressive Conditional Heteroskedasticity 
(GARCH) modeling. The results show that LogEXRATE, LogGEXP, and LogMRR were stationary at levels while 
LogSMR, LogINFR, LogIMO and LogBMS were stationary after first differencing. Subsequently, a cointegration test 
was also carried out to examine the long run relationship of the Nigeria’s stock returns and Macroeconomic variables. 
The results showed that, there is a long run relationship between Nigeria’s stock returns and Macroeconomic 
variables. These are not displayed here, but can be provided on demand. Hence, we moved to specifically examine 
other statistical properties of Nigeria’s All Share Index(SMI) that are essential for fitting the Generalized 
Autoregressive Conditional Heteroskedasticity(GARCH) of models, as mentioned above. Table 1 below contains 
basic descriptive statistics for annual stock returns of the Nigeria’s stock market. As can be observed from table 
below, the sample mean of the Nigeria’s stock market return is 11175.46. 

Table 1. Descriptive statistics for Nigeria’s stock market returns 

Mean Max Min Std. Dev Skewness Kurtosis Jarque-Bera P-Value Obj 

11175.46 57990.20 127.3000 14198.02 1.709202  5.770217 20.16624 0.000042 25 

Note: The standard value for normal distribution is equal to 3, the normal distribution skewness value is equal to zero. 
Jarque-Bera is used to test the hypothesis of normality.  

Source: Author’s calculation  

The unconditional standard deviation of 14198.02 shows that Nigeria’s stock market returns were volatile during the 
sample period. The kurtosis coefficient of 5.770217 implies that this series strongly departs from normality, since it 
exceeds 3 which is normal value. This shows that the stock market returns is tailed to right. This reveals that the 
market stock returns exhibit leptokurtosis.As expected, the Jarque-Bera normality test strongly rejects the null 
hypothesis of normality for Nigeria stock market returns. Also, the series exhibit asymmetric skewness. It skewed to 
right (1.7), which shows that investors in Nigeria’s stock market are likely to earn positive returns. 

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

86 88 90 92 94 96 98 00 02 04 06 08

Figure 1: Nigeria's  Stock Market Returns

D
LA

S
I

YEAR

 
Figure 1. Nigeria’s stock market returns 



www.sciedu.ca/ijfr International Journal of Financial Research Vol. 4, No. 4; 2013 

Published by Sciedu Press                        44                           ISSN 1923-4023  E-ISSN 1923-4031 

Another feature of stock market returns is volatility clustering. It is clearly seen from Figure 1 above, that periods of 
high (low) volatility in Nigeria’s stock market returns are followed by periods of high (low) volatility. Theoretically, 
clustered volatility reveals that at the beginning of each period new information leads to higher volatility associated 
with large returns. This can be attributed to the phenomenon of heterogeneity of expectations (Kirchler and Huber, 
2007). 

Table 2. Ljung-box Q-statistics for Nigeria’s stock market returns 

LAG AC PAC Q-Stat Prob 

1 0.810 0.810 18.448 0.000 

2 0.617 -0.112 29.632 0.000 

3 0.462 -0.009 36.181 0.000 

4 0.338 -0.019 39.847 0.000 

5 0.207 -0.109 41.298 0.000 

6 0.117 0.023 41.785 0.000 

7 0.038 -0.061 41.839 0.000 

8 -0.024 -0.026 41.862 0.000 

9 -0.064 0.000 42.037 0.000 

Source: Author’s calculation  

The above analysis is also confirmed by the Ljung-Box Q-statistics in Table 2 above. The Ljung-Box Q-statistics is 
associated with the ACF coefficients of the raw stock market returns and, this rejects the null hypothesis of no 
autocorrelation up to one-third of the years (Gujarati, 2004). This may be seen as evidence for the presence of ARCH 
effect or volatility clustering, which can be interpreted as a sign of long-range dependence in Nigeria’s stock market 
returns during the sample period. This reveals that stock returns are not normally distributed (Mandelbrot, 1963 and 
Fama, 1965). It also shows that stock market returns exhibit leptokurtosis, skewness and volatility clustering which 
are the popular features of financial time series (Rydberg, 2000). 

Given the above features that characterize Nigeria’s stock market returns (SMI), Ordinary Least Square (OLS) model 
becomes inadequate to analyze data that exhibit variances that change through time (Rachev et al., 2007). On this 
basis, Engle (1982) developed a new method-the Autoregressive Conditional Heteroskedasticity (ARCH) model. 
This was later modified by Bollerslev (1986). The modified version becomes an extension to the ARCH ( ) model 
known as Generalized Autoregressive Conditional Heteroskedasticity (GARCH) model. This model is designed to 
account for a time-varying variance that usually is associated with high frequency financial and economic data. 
Hence, to capture the effect of the time-varying variance of Nigeria’s stock returns, this study adopts the standard 
GARCH (1,1)-Mean model (Bollerslev, 1987 and Engle, 1993).  

Following the above discussions, the GARCH model as prescribed by Engle, Lilien and Robins (1987) is specified as 
follows: 

      K=1           K=1            K=1           K=1           K=1 

DLNSMIt = θ0 + ∑Θ1DLNINFRt + ∑Θ2DLNGEXPt + ∑ θ3DLNFEXRt + ∑θ4DLNIMOt  +∑ θ5DLNBMSt 

      i=1             i=1             i=1           i=1           i=1 

K=1 

+ ∑θ6DLNINRt + ф1√ h  + μt                                (1) 

i=1 

μt /Ωt-1 ~N(0,h2
t)                                     (2) 

h2
t = θo + λ1μ

2
t-1 +ф1h

2
t-1                                  (3) 

Where LN is the natural logarithm, θ0 is the intercepts of the regression and is the constant terms representing risk 
free rate, θ1, θ2, θ3, θ4; θ5, θ6, θ7 are the coefficient of variables, D denotes first differences of the variables and μt is the 
residual errors of the regression.  

θj, λ1, and ф1 are coefficients to be estimated ( j = 0,1, 2), h2
t is the conditional variance which is dependent on lagged 

values of squared errors and lagged values of the conditional variance, Ωt-1 is the set of all information available at 
time t-1. λ1 and ф1 are the ARCH and GARCH coefficients, respectively, and all other terms assume the usual 
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interpretations of the GARCH model. Equation (1) is the conditional mean return expression, while Equation (2) 
gives the distribution of the error term, conditional upon available information. Equation (3) gives an expression for 
the volatility of returns. It is a function of three terms. The first is the mean of yesterday’s forecast, θo, the second is 
the lag of the squared residual obtained from the mean equation μ2

t-1 or the ARCH term. The ARCH terms represent 
the news (information) about volatility of previous period that has an impact on the current volatility. The third term 
is the GARCH term, h −1, measuring the impact of last period’s forecast variance. λ1 and ф1 help in confirming the 
presence of ARCH and GARCH effects , as in equation(3). 

The size of the parameters λ1 and ф1 determines the short-run dynamics of the volatility of the data, and the sum of 
the estimated λ1and ф1 reveals the persistence of volatility to a particular shock. A large positive value of λ1 shows 
that strong volatility clustering is present in the time series of in question. A large value of ф1 reveals that the impact 
of the shocks to the conditional variance lasts for a long time before dying out, so volatility is persistent (Alexander, 
2007). The GARCH( , ) model is covariance stationary if and only if λ1 + ф1 < 1 (Nelson, 1990) while if =λ1 + 
ф1 > 1, this implies that the GARCH model is non-stationary; the volatility will eventually explode to infinity as 
time goes to infinity and, if λ1 + ф1 =1, this shows a case of a restricted version of the standard GARCH model which 
is well known in the literature as the Integrated Generalized Autoregressive Conditional Heteroskedasticity or 
IGARCH model (Alexander, 2007; and Rachev et al. 2007). 

4. Result and Discussion 

Table 3 below presents the GARCH-Mean, Variance equations and of the GARCH(1,1) model using the maximum 
likelihood method and, different diagnostic fits of the model. The mean equation clearly shows that INFR, GEXP, 
IMO and MRR influenced the stock mean returns, while EXRATE and BMS have no form of influence on stock 
mean returns.  

Table 3. Estimates of the GARCH(1,1)-M Model 

Panel A: Mean Equation 
Variable Coefficient Std. Error z-Statistic Prob. 
Θ 0.335862 0.220974 1.519913 0.1285 
DLINFR 0.539515 0.165552 3.258896 0.0011 
DLGEXP 0.371696 0.126481 2.938749 0.0033 
DLBMS -0.094192 0.175502 -0.536698 0.5915 
DLEXRATE 0.018489 0.105591 0.175102 0.8610 
DLIMO -0.554495 0.322566 -1.719012 0.0856 
DLMRR -0.669377 0.162193 -4.127043 0.0000 

√  h  -1.209707 0.204411 -5.918010 0.0000 

Panel B: Variance Equation 

Θ 0.026059 0.026059 2.948191 0.0032 

Λ(-1)^2 -0.448990 -0.448990 -1.791573 0.0732 

ф(-1) 0.969934 0.969934 2.471417 0.0135 

Λ + ф = 0.520944<1 

Panel C: Diagnostic Fitting 
Q-test (1)= 0.2342 (0.628) 
Jarque-Bera= 2.192(0.3342) 
Q-test (8)= 0.584 (0.584) 
Kurtosis = 1.4586 
Q2-test (1)= 0.1933 (0.660) 
Skewness= 0.0612 
Q2-test (8)= 13.262 (0.103) 
ARCH-LM Test (1)= 0.1711(0.6791) 
ARCH-LM Test (9)= 10.41659 (0.3178) 

Source: Authors’ Computation 
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In panel A of mean equation, it is clearly seen that Inflation rate has a positive or increasing-mean effect. This is 
consistent with the findings of Choudhry (2001), Maysami et al. (2004), Mohammed et al. (2007), Ibrahim and Aziz 
(2003). This suggests that increasing inflation in the economy pushes the prices of stocks and thus, market returns 
upward, especially when returns to stocks are expected to rise. The reason for this relationship is anchored on the 
adequacy of hedging role of stock against inflation. This clearly shows that Nigeria’s stocks can be used as a hedge 
against inflation, since the positive effect of inflation implies a higher expected return is required for higher inflation 
rate.   

Minimum Rediscount Rate (MRR) has a negative or dampening-mean effect on stock-mean returns. The relationship 
between stock returns and Minimum rediscount rate is found to be negative. French et al. (1987), Fama and Schwert 
(1977) also reports that negative relationship exists between interest rate and stock returns. The period under review 
was characterized by the increasing debt financing requirement of the government. Therefore, interest rates were 
mostly governed by debt structure of government and the real interest rates were enormously high to attract 
short-term capital. Hence, both foreign and domestic investors didn’t see investment in Nigeria’s stock Exchange as 
an alternative investment opportunity. As the interest rate rises, investors tend to invest less in stocks causing stock 
prices to plummet. When interest rate is high, rational investors tend to invest in less risky asset (money market) with 
high returns. Hence, the money and capital markets in the Nigerian economy are alternative investment opportunities 
in the long run. This affected the performance of the Nigerian Stock Exchange under the reviewed period. 

Government Expenditure (GEXP) is positively related to stock returns. The increasing Government Expenditure 
through fiscal deficits necessitated the rise in the level of money supply in the economy and, this generally affects all 
prices in the economy, stock prices not exclusive. This result is not surprising, given the fiscal irresponsibility 
experienced over the years.  

Index of Manufacturing Output (IMO) is significant as expected, but with a wrong sign. This relationship is contrary 
with what is expected. The increase in cash flow experienced by firms in Nigeria was not strong enough to attract 
potential investors. The reason being that the ever-increasing cost of production mitigates firms performance. That is, 
IMO dynamics were mostly driven by change in capacity utilization ratios and, also the failure to paying dividend as 
when due. These made investors to have a shift in their portfolio. Hence, these factors explain the reason for wrong 
apriori expectation of the stock returns. 

Exchange rate (EXRATE) is positively related to stock returns, but not significantly. This is in line with Geske and 
Roll (1983), Malliaropulos (1998) and, Alshogeathri, (2011) that found a positive influence. This is attributed to the 
depreciation of naira which is expected to increase stock returns through increase in competition. However, due to 
the structure of the economy, Nigeria being an importing nation, the cost of imports enclosed the gain that would 
have accrued to firms operating in the stock market. This might be an evidence for the insignificant effects of the 
exchange rate on stock returns in Nigerian stock market. 

Broad Money supply (BMS) has a negative relationship with stock returns, though insignificant. This supports the 
view of Udegbunam and Oaikhenan (2002), Alshogeathri (2011) and, Osamwonyi and Evbayiro-Osagie (2012). This 
is not uncommon, since the present theoretical and empirical studies showed no consensus relationship between 
money supply and the stock market returns. The insignificance of the result is also in line with Chancharat, 
Valadkhani, and Havie (2007) that showed that money supply has no impact on stock returns. However, this result is 
contrary to Mukherjee and Naka (1995), Maysami and Koh (2000) and, Wongbangpo and Sharma (2002). However, 
these findings could be assumed as an indication that the money supply’s relationship with stock returns is an 
empirical issue (Alshogeathri, 2011). 

Finally, the significant impact of the estimated coefficient, ф1 of the time varying conditional variance √ h indicates 
that volatility has a negative impact on Nigeria’s stock market returns in the period under review. That is, there 
seems to be evidence of a GARCH-in-mean effect in the model. However, the evidence on the volatility of the 
conditional variance of μt (i.e.h2

t) is rather mixed. The estimate of h2
t is positively significant, but the estimate of √ h 

is negatively significant. This could be attributed to the fact that, as shocks to the conditional variance take a long 
time to die out, that is, as volatility persistent investors no longer believe in the efficacy of the market hence, they 
look for an alternative investment opportunities (see Panel B). 

The variance equation in panel B shows that, the ARCH(Λ) and GARCH(ф) coefficients are found to be significant. 
Though the estimate of ARCH appeared with a negative sign. However, this provides evidence of ARCH and 
GARCH effect on volatility of stock returns in Nigeria. This shows that there is volatility clustering in Nigerian stock 
market.  
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The negative sign of ARCH observed is in contrast with Engle (1982) and, Bollerslev’s (1986), whose emphases are 
on a non-negative estimate of the ARCH. However, Nelson and Cao (1992) and, He and Terasvirta (1999) revealed 
that Bollerslev’s (1986) non-negativity conditions are too restrictive, as such negative estimates may be obtained. 
Also, Alshogeathri (2011) observed that in the GARCH model, the sign of the shock is irrelevant, but the magnitude 
of the positive or negative shocks is the only factor that matters for conditional volatility. That good news 
corresponds to negative shocks(μ2

t-1< 0) since it leads to a fall in conditional volatility , while bad news corresponds 
to positive shocks(μ2

t-1>0) since it brings about increase in conditional volatility.  

The sum of the ARCH and GARCH coefficients is less than one (Λ + ф = 0.520944<1), which reveals that the 
unconditional variance is stationary. Since the sum of Λ1 + ф1 is averagely close to one, the time-varying volatility of 
the Nigeria’s stock market returns is moderately persistent. In other words, a shock to the Nigeria’s stock market 
volatility will not last too long. That is, there is a mean reverting variance process. The Λ1 is lower than ф1, which 
implies that the volatility of the stock market is affected by past volatility (Λ1) more than the economic news from 
the previous period(ф1). Also, the large GARCH coefficient (ф1 = 0.969934) indicates that shocks to the conditional 
variance take a long time to die out, so volatility is persistent. 

In terms of the adequacy of the estimated GARCH(1,1) model, panel C contains the diagnostic tests of the residuals 
generated from GARCH(1,1) model. The Q-test and Q2 -test show no serial correlation of the standardized residuals 
obtained from the GARCH(1,1) model up to order 8. This is evidence that the mean and variance equation for 
Nigeria’s stock returns is correctly specified. The ARCH-LM test results also confirmed the above results. The 
Jarque-Bera statistic also rejects the hypothesis of non-normality with a kurtosis statistic of 2.016. These findings 
show support for the adequacy of the standard GARCH(1,1) model as a benchmark to examine the dynamic behavior 
of the Nigeria’s stock market with the volatility of the macroeconomic variables in the system. 

5. Summary and Conclusions 

This study examines the impact of domestic macroeconomic variables on stock returns with a time-varying 
parameter model of GARCH(1,1) specification. This method of analysis captures the changing dynamics between 
macroeconomic factors and Nigeria’s stock market returns. It captures GARCH-Mean and Variance equations. The 
study employed secondary data between1985-2009. The study differs from other studies in Nigeria, by taking into 
account the time-varying financial series and, also considers the effect of government expenditure on stock returns in 
Nigeria. 

Of the six macroeconomic variables that were selected for analysis on basis of GARCH-mean equation, inflation, 
government expenditure, index of manufacturing output and, interest rate, exert strong significant influence on stock 
returns while money supply and foreign exchange rate exert no significant influence on stock returns in Nigeria. The 
significant impact of the estimated coefficient, ф1 of the time varying conditional variance √ h indicates that volatility 
exert a negative impact on Nigeria’s stock market returns in the period under review. That is, there seems to be 
evidence of a GARCH-in-mean effect in the model. However, the evidence on the volatility of the conditional 
variance of μt (i.e.h2

t) is rather mixed. 

On the GARCH-variance equation, Volatility of Nigeria’s stock market returns was affected by past volatility more 
than the economic news from the previous period(ф1). The time-varying volatility of the Nigeria’s stock market 
returns is moderately persistent. In other words, a shock to the Nigeria’s stock market volatility will last moderately 
long. .Also, the large GARCH coefficient (ф1 = 0.969934) indicates that shocks to the conditional variance take a 
long time to die out, so volatility is persistent. 

There is no doubt that stock market is a very risky channel of investment. However, investors and policy makers 
might predict the dynamics of the stock market through domestic fluctuation of macroeconomic variables. That is, 
policy makers and investors of the Nigeria stock market should take note of the systematic risks revealed by inflation, 
government expenditure, index of manufacturing and interest rates when structuring portfolios and diversification 
strategies. Also, financial regulators need to take these macroeconomic variables into account when formulating 
economic and financial policies. 

Given that a set of macroeconomic variables were used in this study; the macroeconomic variable set employed is 
not exhaustive. Some other macroeconomic variables would provide more information about the stock returns 
volatility. This study also suggests some future studies that incorporate other macroeconomic variables other than the 
ones used in this study to enhance the understanding about the dynamics of the stock market returns in less 
developed countries, Nigeria in particular. 
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