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Abstract 

Exports have been described generally as engine for development which increases the earnings capacity of the 

country thereby creating an avenue for growth by raising the wealth of the country. The paper investigates the 

impact of oil export volatility on exchange rate and oil price in Nigeria. The paper employed econometrics tools 

of analysis such as Augmented Dickey-Fuller (ADF), Kwiastkowski-Phillips-Schmidt-Shin (KPSS) were used 

testing the unit root and Generalise Autoregressive Conditional Heteroskedasticity (GARCH) model. The result 

from ADF and KPSS shows that the variables are stationary at first difference. The Residual diagnostic checks 

using Jarque-bera normality test, Breusch-Pegan and ARCH effect tests shows the series are  normally 

distributed, ARCH free and found to be serially uncorrelated which depict the rejection of null hypothesis. 

However, from the coefficient of mean and variance equation the results suggested that the oil export is highly 

volatile and persistence with the sum of ARCH & GARCH to be close to unity (0.778632) over the study period. 

The paper recommends among others that it is necessary for the government to diversify it sources of its 

income/earnings by encouraging non-oil export in order to improve terms of trade and promotes exchange rate 

stability. 
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Introduction 

As major source of foreign earnings, oil exports 

have been described as engine for development 

which increases the earnings capacity of a Nigeria 

thereby continued to perform marvellously and 

remained one of the major drivers of Nigeria’s 

economic growth. However, the importance of 

export as foreign earnings cannot be over-

emphasized due to the fact that the sector provides 

about 90 percent of the Nigeria’s foreign earnings 

(Adeyemi).  

 

The knowledge or information on export trade 

volatility is very important to a developing 

economy like Nigeria because the volatility nature 

of oil export as the major source of foreign 

exchange earner tell the Nigerian government how 

to control and diversify the economy from being 

mono-cultural economy in nature.  As an open 

economy, Nigeria’s oil exports contributes about 

60 per cent of GDP even though the contribution of 

oil export in the Nigerian economy is falling due to 

decrease of oil prices in the world market. 

 

The major problem at stake that motivated the 

study of this kind is that, Nigeria’s oil export 

fluctuation as the major source of foreign exchange 

earning has a serious effect on Nigeria’s economic 

growth. However, most of the studies seen on the 

subject use different methodology a part from 

GARCH model which is meant to determine the 

real volatility of export since the higher the 

volatility in export the more will be the uncertainty 

from the proceeds of the oil export. 

 

Against this background, the study aimed at finding 

the volatility of export in Nigeria using 

Autoregressive Conditional Heteroskedasticity 

(ARCH) and Generalise Autoregressive 

Conditional Heteroskedasticity (GARCH) model in 

order to determine whether the export as a variable 

of interest is volatile or not for the purpose of 

policy making with regard to Nigeria’s major 

source of foreign income earning. The rest of the 

paper is organized as follows. Section two presents 

the empirical literatures on export trade volatility. 

Section three discusses the methodology employed 

in the study while section four analyses the 
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empirical results. Finally, section five contains conclusions and recommendations. 

 

Literature Review 

Empirical study by Edwards (1989) shows that 

extensive literature on real exchange rate volatility 

on export competitiveness remains prevailing in 

most global financial policy. The study employed 

GARCH model and revealed that many findings 

from different studies show that occurrence of 

persistent exchange rate volatility for longer 

periods pessimistically affect export 

competitiveness of the economy’s tradable sector 

(Ragoobur -Tandrayen & Emamdy, 2011). 

 

Mittnik and C., (2002) investigated in their study 

an alternative strategies for predicting volatility in 

financial markets using GARCH model. The study 

investigated the suitability of several forecasting 

techniques for the volatility of the proceeds of 

Germany and examined whether German market is 

efficient or not. The findings from the study 

revealed that information is highly predictor for 

future volatility and similarly found that 

information volatilities are efficiently relative to 

other historic volatility information sources. 

 

Layton et al (2005), in their study export Price 

volatility in Australia among OECD Countries. The 

study employed the use of econometrics tools of 

analysing specifically ARCH and GARCH models. 

The study examined if Australia’s export prices are 

linked to the world prices using quarterly time-

series data from 1969q4 - 2002q3. The findings 

from the study revealed that changes in the 

Australia’s export prices are highly connected with 

organized changes in the world export prices. 

Secondly, the diversification of Australia’s export 

has contributed to a significant decline in the 

volatility of export prices, and thirdly, the findings 

revealed that the time changing volatility does not 

change in a significant manner to the growth rate of 

Australia’s export prices. 

 

Another wonderful study carried in Nigeria by 

Aliyu S.U.R (2006) on exchange rate volatility and 

export trade in Nigeria using time series data using 

vector error correction (VEC) methodology in 

analyzing the effect of exchange rate volatility on 

Nigeria’s non oil exports between 1986Q1 and 

2006Q4. The vector cointegration estimate revealed 

that the naira exchange rate volatility decreased 

non oil exports by 3.65% while the same estimate 

for the US dollar volatility increased export of non 

oil in Nigeria by 5.2% in the year 2003. The paper 

recommends measures that would promote greater 

openness of the economy and exchange rate 

stability in the economy. 

 

Terefe A. (2009) indicated that export prices 

volatility is persistence and important predictor of 

future volatility as lamented in their study using 

time series techniques; ARMA, GARCH, in 

forecasting the volatility of export prices. The study 

revealed that conditional mean model is appropriate 

in capturing coffee and oilseeds export prices and 

second model is found to be suitable for modeling 

volatility of total export prices and coffee export 

prices, and the last model is found to be more 

befitting for modeling volatility of oil seeds export 

prices.  

 

Umar A. et al (2013), conducted a study on 

exchange rate volatility on export trade in 

developing economy specifically in Nigeria. The 

study employed the use of three models, Ordinary 

Least Square (OLS); Granger causality test; and 

ARCH and GARCH tools of analysis. The paper 

also employed Augmented Dickey-Fuller in testing 

the presence of unit root.                 The result from 

unit root revealed that the variables are stationary at 

first difference and the causality test showed that 

there is uni-directional causality running from 

exchange rate to export. The findings from ARCH 

and GARCH models suggested that the exchange 

rate is volatile whereas export is found to be non-

volatile. The study recommends among others that 

in order to promote export trade sustainability, 

exchange rate policy should be put in place in an 

attempt to improve terms of trade, greater openness 

in order to augment non-oil exports and export 

trade. 

 

A similar study on exchange rate volatility and 

export competitiveness in South Africa conducted 

by Muzenda A. (2014) during the period 2000q1 – 

2011q4. The study employed the use of GARCH 

and one-step Engle-Granger error correction model 

(ECM). The findings from the study revealed that 

export competitiveness indicate that real exchange 

rate volatility demonstrates negative impacts on 

export competitiveness; with more pronounced 

detrimental impact being demonstrated in the long-

run period. 

 

Theoretically, the volatility-trade link is ambiguous 

as been established in the literature. Generally, the 

transmission mechanism through which exports 

rate volatility affects the operation of Nigeria as a 

country especially when the price of export good 

(oil price) drops as a major source of Nigeria’s 

foreign exchange earnings; it hinders the provision 

of infrastructures thereby leading increase in the 

prices of goods and services domestically.  

Against this background, this paper seeks to assess 

the impact of export trade volatility on the 

Nigeria’s economic growth and to finds out 

whether the study conforms to the reviewed 

literatures using ARCH and GARCH models.  
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Methodology 

The techniques employed in estimating export trade 

volatility in Nigeria are ARCH and GARCH family 

followed by residual diagnostic checks to ensure 

stationarity of the variables used in the models.  

 

Model Specification  

ARCH-GARCH models are specified in order to 

develop the most efficient way of capturing export 

trade volatility in Nigeria.  

 

The ARCH - GARCH model specifications  
The ARCH (q) model gives the variance of a series 

using its past variance. The “q” stands for the order 

of the past variance. The GARCH (p, q) is the 

improvement of ARCH (q) model because it 

comprises of an order of past conditional variance 

and past residual in determining conditional 

variance.  

(a) The rationale behind ARCH model is that the 

current value of a variable is determined by its 

previous value(s).  

 

                                                                                    

  
       ∑       

 
 

   
                                                           

  

 

Equation (1) is the conditional mean equation of 

the volatility model thus,               
          , while equation (2) is the conditional 

variance model thus,                           
     

              
   were;   

  is the variance of 

residuals.    Is a constant term,        is ARCH 

term. 
 

 

ARCH model comprises of mean and variance 

equations, and are estimated simultaneously. 

However, much concern is placed on the variance 

equation because of its capability to forecast 

volatility.  

 

  
  is the current volatility,    is the parameter 

measuring the effect of its lagged value. That is; 

    
    

 

(b) GARCH model can be specified in order (p, q) 

because it comprises of “p” ARCH term and “q” 

GARCH term.  

 

  
      ∑       

 
 

   
   ∑       

 
 

   
                                   

 

 

  
  is the current volatility,  𝑖 is the parameter 

measuring the effect of previous residual that is, 

    
 .    measures the effect of change in its lagged 

value, that is,     
  . Where, GARCH term is 

      
  and It is expected that    +     < 1.  

 

  

Data and Variables Used 

The time series data used for this study is obtained 

from the Central Bank of Nigeria and statistical 

review of world energy, 2012. The data were 

collected on monthly basis from 2001m01-

2014m12. The time series properties of the data 

were examined using E-Views statistical software. 

OIL EXPORT (OEX) Define as value of oil export 

and theoretically the constant term and the 

coefficient  0 + β1 to β2 are expected to be greater 

than zero. Therefore export will be relatively 

cheaper as countries exchange rate increases as a 

result devaluation of domestic currency.      is the 

random term or error term. CRUDE OIL PRICE 

(COP) Defined as the price of oil and on apriori 

ground is expected to have a positive sign. This is 

so because as the price of oil increase in the world 

market, which signifies the increase in the demand 

of oil hence the quota given by OPEC will also 

increase making oil price and export to be 

positively related theoretically. EXCHANGE RATE 

(EXR) Define as the value of Naira to Dollar and 

based on apriori expectations the sign might be of 

dual values i.e. it can be positive or negative 

depending on the circumstances on ground.  

 

Unit Root test, Equations and other Diagnostic 

checks 

Stationarity test was conducted using the 

Augmented Dickey-Fuller (ADF) and 

Kwaitkowski-Phillips-Schmidt-Shin (KPSS) test  in 

identifying the presence of unit root, with intercept 

and without intercept & trend as well as appropriate 

lags selection on the basis of Akaike Information 

Criteria (AIC) developed by Akaike (1977), and 

Schwartz Information Criteria (SIC) developed by 

Schwarz (1978). The AIC and SIC take into 

account how well the model fits the observed series 

and the number of parameters to be used.  
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Unit Root Equations 

 

                                                                                                                                

                                                                                                                                                
                                                                                                                                              

 

Equation (4) is a random walk equation which is 

purely random walk model. Equation (5) is a 

random work with drift while equation (6) is 

random walk model with drift and trend. The 

variable or parameter of interest in the above 

equations is  ; if  =0 then the series contains unit 

root otherwise it is stationary. 

 

Diagnostic Checks 

The diagnostic test used in this study includes 

heteroskedasticity tests, the Jacque-Bera normality 

test and Breusch-Godfrey serial correlation LM test 

methods in order to inspect and ensures that the 

residual properties of the model satisfied the above-

mentioned requirements.  

  

 

 
  

Fig. 1: Variables Plot 
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Fig. 2: Variables Plot 

 

    

   
 

Fig: 3: Variables Plot 
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Fig. 4: Residual Plot 

 

 

Result and Discussion 

In this section, findings from statistical estimation 

are analyzed and discussed. This section presents 

the result from unit root, residual diagnostic tests 

and lastly regression result from mean and variance 

equations respectively.  

 

 

Diagnostic Checks 

 
TABLE:  1 Unit Root Test  

 

 

 

 

Variables 

ADF KPSS 

Intercept Intercept &  Trend Intercept 

 

t- 

statistics 

Decision  

Rule 

t-statistics Decision  

Rule 

Lm 

statistics 

Decision  

rule 

 
 

 
-10.311* 

 
-9.436* 

 

-8.447* 

 
I(1) 

 
I(1) 

 

I(1) 

 
-13.382* 

 
-10.345* 

 

-8.483* 

 
I(1) 

 
I(1) 

 

I(1) 

 
1.156* 

 
0.088* 

 

1.3802* 

 
I(1) 

 
I(0) 

 

I(0) 

Source:  Researcher’s computation using Eviews software 
* denote rejection of the null hypothesis at 1%, based on the MacKinnon critical values. 

 

Stationarity test was conducted using Augmented 

Dickey Fuller (ADF) test, and the results revealed 

that both the unit root test with intercept and with 

trend and intercept are found to be  integrated at 

order one I(1) at 5 percent level of significance. 

Similarly, the results from Kwiastkowski-Phillips-

Schmidt-Shin (KPSS) method, depicted that, all the 

variables i.e. OEX, EXR and COP, are also 

integrated at order one I(1) at 5 percent level of 

significance. Meaning when tested at levels, the 

volatility measures were found to be stationary. 
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 Table:  2 Normality and others  

Diagnostic Test Statistics Probabilities 

Normality 

Jacque-Bera 

JB. Stat 

Skewness 
Kurtosis 

2.551530 

-0.113557 
3.559396 

 

0.279217 

Serial Correlation: 

Bruesch-Godfrey Serial Correlation 

F-Stat 

LR-stat 

2.341407 

4.63637 

0.0994 

0.0985 
ARCH LM Test F-Stat 

Obs* 

1.309389 

1.314826 

0.2542 

0.2515 

Source: Researcher’s computation using E-views software 

 

The results derived from the above diagnostic test 

of the estimated export trade volatility shows that, 

the model based on the JB statistic and Bruesch-

Godfrey Serial Correlation with p-values more than 

5 percent of (27.92% & 9.9%) respectively, 

indicated the rejection of alternative hypothesis and 

conclude that the model is serial correlation free 

and normally distributed. The ARCH LM test also 

revealed insignificant probability of (25.42%) 

indicating the rejection of null hypothesis and 

concluded that there is no ARCH effect. Meaning 

that, the residual has some volatility in it as 

indicated by the above residual plot.  

 

Table 3: ARCH-GARCH Models  

Mean Equation Variance Equation 

Variable Coefficient Probability Variable Coefficient Probability 

C 

COP 
EXR 

-2.504564* 

0.023410** 
0.974671*** 

0.0000 

  0.0377 
    0.0759 

C 

ARCH 
GARCH 

1.431449*** 

0.278195* 
0.500437* 

 0.0759 

0.000 
  0.0115 

 

R2 

 

0.994 

    

Source: Researcher’s computation using E-views software 

*, ** & *** indicates 1 and 5% & 10% level of significance. 

The conditional hetrokedastic but conditionally 

homoskedastic models i.e. ARCH (1) and GARCH 

(1, 1) have passed the diagnostic tests on unit root 

tests, heteroskedasticity, serial correlation and 

normality test respectively. Though LM test shows 

there is no ARCH effect which necessitates the use 

of ARCH & GARCH models simultaneously in 

order to ensure that, the residuals are  𝑖𝑖        . 

The parameter estimates denoted from equations 1 

to 3 are presented below thus; 

   

                                                                                                                  
 P-Values                     (0.0000)               (0.0479) 
       Std.                     (0.007618)          (0.016170) 

 

   
                         

                                                                               

 P-Values (0.0612)     (0.0115) 

      Std. (0.764582)  (0.198007) 

 

  
                        

                                                                                    

P-Value (0.0612)        (0.0115) 

Std.   (0.764582)    (0.198007) 

                                                 

The results from the mean equation (7) indicated 

that the constant term was found to be contrary to 

apriori expectation with negative value of (-

2.504564). The coefficient of crude oil price (COP) 

and Exchange rate (EXR) were found to be 

statistically significant at 5, and 10% levels of 

significance with p-values of (0.0377 and 0.0759) 

respectively and also conforms to the study’s 

expectation. Indicating that a unit increase in 

(COP) on average tends to increase export 

volatility by 2.34%. In the same way a unit increase 

in exchange rate on average tends to increase the 

export volatility by 97%. The adjusted R
2
 indicates 

that 99% of the variation is explained by the fitted 

model.  The D.W statistics was found to be 1.693 

which is approximately close to two depicting the 

absence of serial correlation in the model as 

justified by Bruesch-Godfrey Serial Correlation test 

above. 

 

However, it can also be observed from the variance 

equation, that the time series data under 

consideration is highly volatile indicated by the 

sum of the ARCH and GARCH coefficient as in 

equations (8 & 9) to be close to unity (0.778632) 

implying that Nigerian oil export is highly 

persistence and volatile over the period of study.  

 

In addition, the result obtained from the model 

conforms to researcher’s expectation which tally’s 
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with most of reviewed literatures that export trade 

is volatile which is justified by the sum of ARCH 

and GARCH coefficients. 

 

Conclusions and Recommendations 

The main objective of this study is to capture 

volatility on export using fitted GARCH models in 

an attempt to find out whether oil export is volatile 

or otherwise using crude oil price per barrel and 

exchange rate (Naira to Dollar) from 2001m01 to 

2014m12. The study aimed at finding the volatility 

of export in Nigeria using Generalise 

Autoregressive Conditional Heteroskedasticity 

(GARCH) model in order to determine whether the 

export as a variable of interest is volatile or not for 

the purpose of policy making with regard to 

Nigeria’s major source of foreign income earning. 

time series data are non-stationary in nature and 

base on that, stationarity test was conducted using 

the Augmented Dickey-Fuller (ADF) and 

Kwaitkowski-Phillips-Schmidt-Shin (KPSS) tests 

was undertaken in order to determine the presence 

of unit root both with drift and trend where the 

result from the test revealed all the variables 

become stationary at first difference. However, the 

residual diagnostic test was also conducted in an 

attempt to detect the serial correlation and 

heteroskedasticity. The result from Jacque-Bera 

normality test and Breusch-Godfrey serial 

correlation LM test revealed that the series are well 

fitted, serially uncorrelated and found to be 

normally distributed.  

 

Moreover, the results from the mean equation 

revealed that crude oil price and exchange rate are 

statistically significant determinant of oil export 

impacting positively on oil export at 5 and 10 

percent levels respectively. In addition the result 

from Variance equation shows the time series data 

under consideration is highly volatile, as indicated 

by the sum of the ARCH and GARCH coefficient to 

be close to unity implying that Nigerian export 

volatility is highly persistence and volatile over the 

period of study. 

The paper recommends that since oil export is 

volatile, it is necessary for the government to 

diversify it sources of income/earnings by 

encouraging non-oil export in order to improve 

terms of trade and promotes exchange rate stability 

as well as devising a means through which 

domestic currency will be devalued in order to 

improve the efficient delivery of services, power 

generation and improvement in the infrastructural 

facilities. 
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APPENDIX I 

RESIDUAL DIAGNOSTIC CHECKS 

A. ARCH Effect Test 

Heteroskedasticity Test: ARCH   

     
     F-statistic 1.309389     Prob. F(1,165) 0.2542 

Obs*R-squared 1.314826     Prob. Chi-Square(1) 0.2515 

     
          

Test Equation:    

Dependent Variable: WGT_RESID^2  

Method: Least Squares   

Date: 02/12/16   Time: 13:31   

Sample (adjusted): 2001M02 2014M12  

Included observations: 167 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 1.081308 0.146594 7.376197 0.0000 

WGT_RESID^2(-1) -0.088678 0.077496 -1.144285 0.2542 

     
     R-squared 0.007873     Mean dependent var 0.993142 

Adjusted R-squared 0.001860     S.D. dependent var 1.613151 

S.E. of regression 1.611650     Akaike info criterion 3.804297 

Sum squared resid 428.5734     Schwarz criterion 3.841639 

Log likelihood -315.6588     Hannan-Quinn criter. 3.819453 

F-statistic 1.309389     Durbin-Watson stat 1.974550 

Prob(F-statistic) 0.254163    
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B. NORMALITY TEST 

 

  C. SERIAL CORRELATION TEST 

 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

     
     F-statistic 2.341407     Prob. F(2,165) 0.0994 

Obs*R-squared 4.636373     Prob. Chi-Square(2) 0.0985 

Scaled explained SS 0.137404     Prob. Chi-Square(2) 0.9336 

     
          

Test Equation:    

Dependent Variable: WGT_RESID^2  

Method: Least Squares   

Date: 02/12/16   Time: 13:32   

Sample: 2001M01 2014M12   

Included observations: 168   

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 1.993866 1.206554 1.652529 0.1003 

COP 0.010259 0.004760 2.155482 0.0326 

EXR -0.012521 0.010103 -1.239355 0.2170 

     
     R-squared 0.027597     Mean dependent var 1.002227 

Adjusted R-squared 0.015811     S.D. dependent var 1.612618 

S.E. of regression 1.599819     Akaike info criterion 3.795354 

Sum squared resid 422.3045     Schwarz criterion 3.851139 

Log likelihood -315.8097     Hannan-Quinn criter. 3.817994 

F-statistic 2.341407     Durbin-Watson stat 2.243741 

Prob(F-statistic) 0.099381    
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Series: Standardized Residuals

Sample 2001M01 2014M12

Observations 168

Mean      -0.034215

Median   0.010805

Maximum  2.664461

Minimum -3.246710

Std. Dev.   1.003519

Skewness  -0.113557

Kurtosis   3.559396

Jarque-Bera  2.551530

Probability  0.279217



DUTSE JOURNAL OF ECONOMICS AND DEVELOPMENT STUDIES (DUJEDS)  VOL. 6, NO. 1, DECEMBER. 2018 ISSN: 2536-6130 

 
 

93 

 

APPENDIX II 

 

A. Mean Equation  

 

Dependent Variable: OEX   

Method: Least Squares   

Date: 02/13/16   Time: 14:39   

Sample: 2001M01 2014M12   

Included observations: 168   

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     COP 0.968850 0.007618 127.1782 0.0000 

EXR 0.032229 0.016170 1.993152 0.0479 

C -3.516170 1.931178 -1.820739 0.0705 

     
     R-squared 0.994171     Mean dependent var 69.93857 

Adjusted R-squared 0.994100     S.D. dependent var 33.33710 

S.E. of regression 2.560627     Akaike info criterion 4.736077 

Sum squared resid 1081.873     Schwarz criterion 4.791862 

Log likelihood -394.8305     Hannan-Quinn criter. 4.758717 

F-statistic 14070.53     Durbin-Watson stat 1.708359 

Prob(F-statistic) 0.000000    

     
     

 

B. GARCH (1,1) 

Dependent Variable: OEX   

Method: ML - ARCH (Marquardt) - Normal distribution 

Date: 02/14/16   Time: 21:04   

Sample: 2001M01 2014M12   

Included observations: 168   

Convergence achieved after 23 iterations  

Presample variance: backcast (parameter = 0.7) 

GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1) 

     
     Variable Coefficient Std. Error z-Statistic Prob.   

     
     C -2.564546 1.444837 -1.774972 0.0759 

COP 0.974671 0.005513 176.7810 0.0000 

EXR 0.023410 0.011264 2.078250 0.0377 

     
      Variance Equation   

     
     C 1.431549 0.764582 1.872329 0.0612 

RESID(-1)^2 0.278195 0.129723 2.144532 0.0320 

GARCH(-1) 0.500437 0.198007 2.527365 0.0115 

     
     R-squared 0.994129     Mean dependent var 69.93857 

Adjusted R-squared 0.994058     S.D. dependent var 33.33710 

S.E. of regression 2.569832     Akaike info criterion 4.620875 

Sum squared resid 1089.666     Schwarz criterion 4.732445 

Log likelihood -382.1535     Hannan-Quinn criter. 4.666155 

Durbin-Watson stat 1.693997    

     
     

 

 

 

 


