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Abstract
The study aims to find a long-run empirical correlation between crude prices and the Nigerian Economy. Therefore, the
Independent Variable for the study is the natural log of crude prices and the Dependent Variable would be the economic activity
in Nigeria (Operationalized using the natural log of GDP). The research explores the Vector Autoregression Model (VAR Model),
Serial Correlation LM Test, VAR Granger Causality/Block Exogeneity Wald Tests, Forecast Error Variance Decomposition
(FEVD), and the Impulse Response Functions (IRFs). The time period of the study was from 1998 to 2008 (annual statistics were
used), and the findings from the Augmented Dickey-Fuller Unit Root Test indicates that lngdp is stationary for an optimal
maximum lag of 1 in 1st Level, including Intercept in the test equation. Furthermore, lngdp is found to have a causal impact on
lncp. This finding is complemented by the findings of FEVD and the IRFs. The empirical analyses show that the lngdp is a strong
determining factor of the lncp fluctuations and directly influences forecasts of the same, ceteris paribus.
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1.1 Introduction
Nigeria is generally referred to as an ‘Oil Economy’ because of the country’s large amount of oil reserves.
Yet, the Petroleum Sector in Nigeria currently contributes to less than 10 percent of the country’s GDP.1
To these ends, the study analyzes the ramifications of changes in the market prices of the Crude
Petroleum on the GDP. Furthermore, the study accounts for the cyclical nature of the commodity prices
and compares it with the cyclical nature of the Nigerian GDP to find any possible lags in the time series
of both sets of data. Economic cycles and fluctuations have an impact on each of the country's economic
performance.2 Economic development includes trends of economic growth and cycle that indicates the
period when real development is different from the default trend.3 Hamilton, Blanchard and Gali, viewed
changes in the price of oil as an imperative source of economic fluctuations, in which the resultant effect
led to global shock, capable of affecting many economic activities instantaneously.4 This shock is
generally discerned to have a similar consequence due to events like fall in growth rate, high
unemployment rate, or a high inflation rate, while the magnitude and the reasons of these shocks' effects
may differ. While using the Impulse Response Functions, the sets of data (Appendix 4.0 Correlational
Analysis, Table 1) showed that a one standard deviation (σ) shock, impulse, or innovation given to lncp
will result in a decrease in lngdp until the 2nd period, whereas from the 2nd period forth it would result in
an increase in the lngdp. For an import-dependent economy, a surge in the crude price will lead to shock
in the economy, vice versa for an export-dependent economy. Wherein, Nigeria adheres to the latter case.
There are many established empirical analyses on the macroeconomic consequences of oil price shocks to
net exporting countries, this is based on the dependency between oil price and the business cycle which
can be explained through the impact of the oil price shocks on aggregate demand.4 Economists opine that

an increased crude price would reduce the national real output by initially causing a decrease in the
aggregate supply. Since higher energy (raw material in an economic, production process) prices imply that
firms will purchase less energy, and the quantity demanded of energy by the firms can be assessed by an
analysis of the Price Elasticity of Demand of energy in the market and the %∆𝑃𝑟𝑖𝑐𝑒. Consequently, the
productivity - operationalized as the efficiency of the production of a good or service expressed using a
ratio of the output created by the number of inputs involved in the production process - of any given
volume of capital and labor would diminish and cause a loss of potential real output. The aforementioned
changes in the economic conditions, without exception, would cause a decrease in the numbers of factors
of production and real wages. The following negative spiral would engender a leftward shift in the
Aggregate Demand.
1.2 Rationale Behind the Study
As a result of the author’s awareness of the significance of fluctuations of crude oil prices on the
economic growth of the ‘Oil Economy’,1 the brainwave to execute this study emerged. External
supply-side shocks have the ability to adversely affect international trade, consumption, as well as the
investment injected into the economy. An increase in the crude prices can reduce trade deficits in the
short-run and make a major contribution to the balance of payments, which is particularly relevant for
developing economies, such as Nigeria. The primary purpose behind this research is to analyze the sole
impact of crude oil price fluctuations on the GDP growth in Nigeria, ceteris paribus.

2.0 Methodology
The statistical models aim at exploring the correlation and trend existing between the crude oil prices on
the nominal national output (GDP). The data employed is an annual measure of central tendency sourced
from Statista and The World Bank. The data sets cover a time period of 1998 to 2008. All the variables
are operationalized in United States Dollars (US$). The Nigerian GDP acts as a proxy of the aggregate
Nigerian economic activity. Before applying any time series, the statistical properties of the variables
were tested to determine both the long-run and the short-run causal relationships and the summary of the
statistics of all variables in this econometric analysis.
2.1 Variables
Independent Variable (IV) : Natural Logarithmic of Crude Oil Prices (denoted by ‘lncp’)
Dependent Variable (DV) : Natural Logarithmic of Nominal GDP (denoted by ‘lngdp’)
2.2 Estimation Procedure and the Selection of an Optimal Time Lag
The ideal lag length must be determined in order to prevent overstating or understating the real amount of
lag, as well as to avoid biased estimates of accepting the null hypothesis when it should be rejected, and
vice versa. For instance, too many lags can cause a loss of degrees of freedom, statistically insignificant
coefficients, and multicollinearity; whereas, too few lags can cause specification errors. A level VAR
model of order is estimated using the largest possible order of the integration of the basic variables and

the ideal lag length, and zero restrictions tests are performed on lagged coefficients of the regressors up to
the optimal lag. The study used Time Series data; therefore, it was ensured that all data collected was on
an annual basis. The statistical analysis used the Ordinary Least Squares (OLS) to estimate the
parameters. Cointegration techniques were used to evaluate the relationship between crude oil prices and
the economic growth in Nigeria. The Vector Autoregressive Model (VAR) and Variance Decomposition
Model were utilized so that they provide estimates of both the short-run and long-run. If variables are not
stationary, co-integration between variables is found to occur and refuses to die off after taking their first
difference (Setargie, 2015).
Since the dependence of the DV on the IV is rarely instantaneous, the DV, very often, responds to the IV
with a lapse of time (lag).
The study utilised LR: Sequentially modified LR test statistic, FPE: Final Predict Error, AIC: Akaike
Information Criterion, SC: Schwarz Information Criterion, and HQ: Hannan-Quinn Information Criterion
to deduce the optimal lag (k) for the assessment of the VAR Model. Since the maximum minimizations
occur at the second lag length, and FPE and AIC are better choices for smaller samples, the proposed k=1.
The Optimal Lag Selected is Lag 1. (Appendix 4.2.1 and Appendix 4.2.2).
2.3 Vector Auto Regression (VAR) Model
The objective of the analysis is to identify the interdependencies between the variables, namely
Gross Domestic Product (lngdp) and Crude Prices (lncp). Each variable in the model is stated as
independent in the specification as a function of its latency and the lag of other variables in the model. In
other words, the DV is a function of its lagged values and the lagged values of the IV in the model. The
model takes into consideration 2 independent, exogenous error terms, which are ε 1𝑡, ε 2𝑡. These
stochastic error terms are interpreted as structural innovations, impulses, or shocks. Interpretation of the
Short Run coefficients is as in any other linear model: they are ceteris paribus effects and inference can
be based on the usual ordinary least square method (OLS) standard errors and test statistics.

(1)

(2)

(Appendix 4.3). Derived from the estimates are the following equations for the model:

(3)

(4)
2.4.0 Augmented Dickey-Fuller Unit Root Test on D[lnGDP]
Maximum Lags used for each condition were 1, but the Lag Length for each condition remained
0; the Selection Criterion was the Akaike Info Criterion (AIC). These stationarity tests were performed
because there lies a need to estimate the maximum order of integration of the DV.
2.4.1 In Level, Included in Test Equation: Intercept
(Appendix 4.4.1). Because the Absolute Value of the Augmented Dickey-Fuller t-Statistic is
lower than all the three absolute, test critical values, the null hypothesis stating ‘ln(GDP) has a unit root’
cannot be rejected at any given significance level.
2.4.2 In Level, Included in Test Equation: Trend and Intercept
(Appendix 4.4.2). Known is that the @Trend(“1998”) and the constant term is statistically
significant. Because the Absolute Value of the Augmented Dickey-Fuller t-Statistic is lower than all the
three absolute, test critical values, the null hypothesis stating ‘ln(GDP) has a unit root’ cannot be rejected
at any given significance level.
Therefore, in Level the series is non-stationary.
2.4.3 In 1st Level, Included in Test Equation: Intercept
(Appendix 4.4.3). Because the Absolute Value of the Augmented Dickey-Fuller t-Statistic is
lower than only one of the three absolute, test critical values (at the 1% significance levels), the null
hypothesis stating ‘ln(GDP) has a unit root’ is to be rejected. Hence, in 1st Level and only when the
constant is included as an exogenous, the series is stationary.
2.4.4 In 1st Level, Included in Test Equation: Trend and Intercept
(Appendix 4.4.4). Because the Absolute Value of the Augmented Dickey-Fuller t-Statistic is
lower than two of the three absolute, test critical values (at 1% and 5% significance levels), the null
hypothesis stating ‘ln(GDP) has a unit root’ cannot be rejected at any any level except the 10%
significance level. Even though the Augmented Dickey-Fuller t-Statistic is weakly significant at the 10%
level, the null hypothesis that ln(GDP) has a unit root is rejected at the 10% level.

Therefore, the ln(GDP) is only stationary in the 1st Level with the Intercept included in the test
equation. Therefore, in Level and with Intercept, the stationarity of the series implies that its mean,
variance, and covariance are constant over time. In other words, the series is time invariant.

2.5 VAR Residual Serial Correlation LM Tests
The VAR residual serial correlation test is used before the assessment of the Forecast Error
Variance Decomposition (FEVD) and Impulse Response Functions (IRFs) to ascertain the sufficiency of
the lag selection criterion used in the evaluation of a chosen multivariate model. It is used to verify
restrictions on an unbounded model, and it is based on the confined optimum likelihood test. From the
Breusch-Godfrey Serial Correlation LM Test (Appendix 4.5), there is no serial correlation, which is the
null hypothesis for the test. The findings show that there is no serial association, allowing the study to
move forward with forecasting. This implies that the null hypothesis is not rejected.
2.6 VAR Granger Causality/Block Exogeneity Wald Tests
(Appendix 4.6.1 and Appendix 4.6.2). Known is that lngdp is the DV and at 5% significance
level, we fail to reject (accept) the null hypothesis that there is no causality between the lagged
coefficients of the IV and those of the DV; furthermore, the findings stipulate that the exogeneity of the
DV is decided by several exogenous factors to the model.
However, the findings also show that when lncp is the DV, we can reject the null hypothesis
because the probability of Chi-square is lower than 0.05 or an alternative approach is that the probability
value of the F-statistic is lower than 0.05, which implies that there lies a causality between the two
variables.

Therefore, the lagged coefficients of lngdp have a causal impact on the lagged coefficients of
lncp, and a plausible conclusion includes how the results invariably show that shocks in the economy (i.e.
economic condition, which is operationalized using GDP) are a determining factor for the changes in the
commodity markets (i.e. crude oil markets), since causality is noted.
2.7.0 Forecast Error Variance Decomposition (FEVD) and Impulse Response Functions (IRFs)
We generate forecast error variance decompositions (FEVD) and impulse response functions
(IRF) from the calculated VAR Model, which are used to measure the dynamics of interrelationships,
interactions, and the degree of causative relationships among the variables in the system. Variance
decomposition divides variation in an endogenous variable and further into component shocks to the VAR
Model, whereas impulse response functions track the implications of a shock to one endogenous variable
on the VAR Model's other variables.
The VAR innovations can be linked in real time while modeling FEVD and IFRs. – i.e., a shock
in one variable might have an influence on other variables due to their synchronous connection. Because
shock to individual variables cannot be detected independently due to the contemporaneous correlation,
the reactions of one variable to innovations in another variable of interest cannot be properly described in
isolation.
To orthogonalise impulses and address this identification challenge, the study employed the
Cholesky methodology, which utilizes the inverse of the Cholesky component of the residual covariance
matrix. A pre-specified causative ordering of the variables is required for the method to work.
2.7.1 Forecast Error Variance Decomposition
(Appendix 4.7, Appendix 4.8, and Appendix 4.9). The study utilized the Cholesky factorization
and forecasted the variables upto 5 periods, which are equivalent to 5 years. Shocks in the predicted
variable's residual contribute more to its variance than shocks in other variables in the initial period when
predicting a variable. For instance, the shocks in the lngdp contributed more to its variance, 100.00%, in
the 1st period, down to 98.64% in the 20th period of the forecasted period. While the lncp contributions to
the lngdp variance decomposition started at the 2nd period, 0.60%, and increased with periods till the 5th
periods, 1.36%. Therefore, the decomposition shows that lncp has an impact on the lngdp volatility, and
that in the future, lngdp will be responsive to lncp volatility, even though the contributions are statistically
insignificant.
Whereas, the contributions of lngdp in the variance of lncp start from the 1st period, 20.62%, and
increase till the 20th period, 95.54%. The results imply that lngdp would account for a majority
proportion of the contributions from the 3rd period, 51.87%. Furthermore, till the 20th period, lngdp
would be responsible for 95.54% of lncp volatility. Therefore, the results suggest that lngdp plays a
statistically significant role in lncp fluctuations, and not vice versa.

2.7.2 Response Functions (IRFs)
(Appendix 4.9, Appendix 4.10.1, Appendix 4.10.2, Figure 1: Responses of lngdp to lngdp, Figure
2: Responses of lngdp to lncp, Figure 3: Responses of lncp to lngdp, and Figure 4: Responses of lncp to
lncp). All the figures are on the next page.
In Figure 1, the change in its own shocks, which are positive and not fading, prompted the lngdp
to respond in real time. The implication, therefore, is that a one standard deviation shock, impulse, or
innovation given to lngdp will result in an increase in lngdp for all the 20 periods, without exceptions.
The response of lngdp does not show a meaningful response to orthogonal changes in lncp. While the
response of lngdp to lncp is statistically insignificant, it does show a positive trend throughout as shown
in Figure 2.
Overall, lngdp shows a positive response to innovations in both lngdp and lncp. However, a
greater positive response is seen with innovations in lngdp throughout the 20 periods (Figure 5:
Responses of lngdp to Innovations).
Figure 3 shows how lncp responds to innovations in lngdp with a positive, instantaneous, and
non-dissipating trend. This indicates that the lncp (crude oil prices) would continue to increase, inducing
inflation in the long-run, until the government adopts a contractionary or a deflationary policy in response
to induce a recessionary phase (cut down on economic activity by decreasing the lngdp); since, the
recessionary phase trades-off increased rates of inflation, the government would have to conduct a
cost-benefit analysis to deduce which action would reduce the marginal opportunity cost the most.
Whereas, in Figure 4 a one standard deviation shock, impulse, or innovation given to lncp will result in a
decrease in lncp until the 2nd period, whereas from the 2nd period forth it would result in an increase in
the lngdp. The dropped lncp due to innovations in lncp till the 2nd period demonstrates a tendency of
achieving normality in the short run.
Overall, lncp shows a positive response in short run to, only, lngdp, and a negative response to,
only, lncp. However, lncp shows a positive response to both lngdp and lncp in the long run.

3.0 Conclusion and Discussions
The scope of this study is to develop a direct relationship between oil prices and Nigerian
economic activity. We were able to demonstrate that crude oil prices had a statistically negligible impact
on economic activity. Economic activity, on the other hand, has a positive and considerable influence on
oil prices. Nigeria is a well-known truth that it is both an oil-producing and non-oil-producing economy.
Oil income is one of the main sources of funding for the import. As an oil-producing economy, there are
tendencies of having Dutch disease syndrome and economic pass-through.5

According to both theoretical and empirical assessments, Nigerian economic activity is a
significant determinant of global crude prices; crude prices are intimately correlated to inflationary or
deflationary impulses, and hence are affected by government policies on economic activity in Nigeria.
As a result, when policymakers enact policies relating to the aggregate level of economic activity,
they should pay heed to the aggregate price level and external commodity markets, which can be
accomplished by simultaneously measuring the domestic market and the economies of the country's
trading partners. To avoid the Dutch illness syndrome, the economy should be diversified away from oil
and toward non-oil industries.

4.0 Appendix
4.1 Data Sets
Year

Nominal
GDP/billions$

ln(GDP)

Nominal Crude Oil
Prices/$

ln(CP)

1998

54.604

24.75934549

12.28

2.507971923

1999

59.373

24.80710541

17.44

2.858766418

2000

69.449

24.96385851

27.60

3.317815773

2001

74.030

25.02773625

23.12

3.140698044

2002

95.386

25.28119765

24.36

3.192942443

2003

104.912

25.37638774

28.10

3.335769576

2004

136.386

25.63875494

36.05

3.584906864

2005

176.134

25.89451091

50.59

3.923753928

2006

236.104

26.18753822

61.00

4.110873864

2007

275.626

26.34231071

69.04

4.234686047

2008

337.036

26.54345559

94.10

4.544358047

4.2.1 VAR Lag Order Selection Criterion for lngdp
Endogenous Variables: lngdp
Exogenous Variables: c

*indicates lag order selected by the criterion.
4.2.2 VAR Lag Order Selection Criterion for lncp
Endogenous Variables: lncp
Exogenous Variables: c

*indicates lag order selected by the criterion.

4.3 Vector Autoregression Estimates

4.4.1 Augmented Dickey-Fuller Unit Root Test in Level on D[lnGDP], Included in Test Equation:
Intercept

4.4.2 Augmented Dickey-Fuller Unit Root Test in Level on D[lnGDP], Included in Test Equation:
Trend and Intercept

4.4.3 Augmented Dickey-Fuller Unit Root Test in 1st Level on D[lnGDP], Included in Test
Equation: Intercept

4.4.4 Augmented Dickey-Fuller Unit Root Test in 1st Level on D[lnGDP], Included in Test
Equation: Trend and Intercept

4.5 VAR Residual Serial Correlation LM Test

4.6.1 VAR Granger Causality/Block Exogeneity Wald Tests

4.6.2 Pairwise Granger Causality Test

4.7 Normality Test

4.8 VAR Residual Heteroskedasticity Test

4.9 Variance Decomposition using Cholesky (d.f. Adjusted) Factors

*SE refers to the total variance error in forecasting lngdp.
*SE refers to the total variance error in forecasting lncp.

4.10.1 Response Functions (IRFs) for lngdp

4.10.2 Response Functions (IRFs) for lncp
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