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INTRODUCTION

Background and Statement of the Problem

Over the period 1980-2008, the price of crude ail liluctuated significantly, with a
mean, minimum and maximum values of $ 32.31 (#BI},2.72 (bbl) and $ 140 (bbl)
respectively. The above statistics, in additioratetandard deviation of 17.08 over the
sample period show that the prices of crude hawayas been characterised with severe
instability. Monthly fluctuations have in fact beerore severe than these annual trends,
with the price of crude oil reaching $140 (bbl)July 2008. Such instability in the prices
of crude oil is bound to cause macroeconomic distog, especially in net-oil importing

countries, like some ECOWAS countries.

Recently the price of crude oil rose from $ 38.B@l) a barrel in 2004 to a rate of $70.85
a bbl in August 2005. While the price of oil felightly in December 2005, it regained its
upward trend in the early part of 2006, exceediii@ & bbl in April 2006. In December
2007 and July 2008, the price of crude oil reachBaD (bbl) and $140 (bbl) respectively.
The origin of the increase in the price of crudecan be linked to both demand- and
supply-side explanatory factors, although the fareféects far outweigh the latter. The
high demand for oil from East Asia, especially @Ghiand to a lesser extent India, largely

explained the upsurge in the price of this esskeabiamodity.

In addition to the above strong demand-driven factéhere were also supply-side
determinants to the high increase in the pricerwdi€ oil. These relate to the upheavals in
oil-producing countries as well as refineries céyaconstraints, which have created
additional pressures in the oil market. Althougksth supply-side constraints could be
addressed in the short- to medium-term, all indbeet are that the strong demand will
prevail in the outlook period and beyond, and tbostinue to keep the price of oil high,

even if we do not totally exclude the possibilifysome decline.

The ECOWAS sub-region, comprising of Nigeria (a ¢want economy and oil-

producing) and a majority of oil-importing counsig@resents a unique feature which



makes it important to understand the dynamics énpttice of oil and its implications on
key macroeconomic variables. Under the ECOWAS Manye€Cooperation Programme,
fluctuations in oil prices affect, directly or imdctly the primary convergence criteria.
For instance, the African Development Bank estichatikat the high price of oil
translated, as a first round effect, into a highesrage inflation of 1.3 and 2.6 percentage
points for oil importing African Countries in 200&nd 2006 respectively, while oil

exporting countries were expected to grow, on ayarhy 6 percent per year.

Over the years, it has been observed that medtengdnvergence criteria, on a sustained
basis remained an impossibility for all ECOWAS MeanlStates, which necessitates
more policy oriented research, to better understre impact of oil shocks on
macroeconomic convergence. This could also helpgbreflections on the relevant
criteria we have to monitor e.g. Core inflation {@fh isolates some of these
seasonal/external factors) instead of headlinatiofh (which does not). In this regard,
high level researchitherefore becomes an important task, for an insiuthat is
mandated to monitor the processes leading to tiglesturrency goal of ECOWAS, in

which observance of the convergence criteria ctutes an important element.

In the light of the above, it could be understolodt the high price of oil will invariably
affect revenue mobilisation, expenditure (and toeesthe fiscal position of government)
and inflation. The study is an attempt to analyserhacroeconomic impact of oil price
fluctuations in selected ECOWAS member countriesguannual data from 1980-2007.

Objective of the Study

The main objective of this study is to investigdte impact of oil price fluctuations on
inflation and fiscal deficit in ECOWAS Member Statevith a view to giving policy
implications/recommendations. The results of the\yswould serve as a possible aid for

policymakers in responding to oil price shocks.



Working Hypothesis

The working hypothesis of this study is that oilicer increases have worsened
inflationary pressures and the fiscal position ilRiraporting ECOWAS Member States

and improved these variables in the oil-exportingnibers States.

Scope of the Study

The study covers the period 1980 -2008 in four UEBV®untries (Benin, Burkina Faso,

Cote d’'lvoire and Senegal) and three WAMZ countri@®e Gambia, Ghana and

Nigeria). The sample covers both large and smalhewies in the two zones as well as
oil producing and non-oil producing countries. bck of these countries, the impact of
oil price shocks on fiscal deficit and inflation meeinvestigated. However, it will be

replicated in the rest of the countries.

Significance of the Study

Over the years there has been an increasing trémktooleum prices, and a close
consideration of the demand- and supply-side efféwat sparked these price increases
shows there is high probability that this trendlwibntinue in the outlook period and
beyond. This may affect the key primary criteriangemonitored by WAMA under the
ECOWAS Monetary Cooperation Programme (EMCP). Theaict may differ in the
sense that ECOWAS has a dominant economy (thatitdas more than 50% of its size)
that produces oil, whereas a majority of its caestare net importers of petroleum and
petroleum-related products/inputs. The study iattempt to better understand the impact
of oil price shocks on key macroeconomic convergesrieria, as detailed above, in the
respective ECOWAS Member States, which in our viesyld be useful to better give
the appropriate policy responses, to mitigate ffeces of such fluctuations as and when
they occur.



Outline of the Study

The paper proceeds with the literature review anrtiationship between oil prices and
key macroeconomic variables as well as a theotdtmaework in sections one and two
respectively. Section three contains the methogdosatppted for the study, while section
four contains a presentation and discussion ofltsestihe paper ends with conclusion

and policy implications.



l. LITERATURE REVIEW AND THEORETICAL FRAMEWORK

1.1 Literature Review
A great deal of attention has been given to thetimship between oil prices fluctuations

and economic activity since the early 1970s. Erogirstudies that these oil price shocks
were immediately followed by worldwide recessionsl gperiods of inflation spurred
considerable research. By looking at the channebokmission of oil price shocks to the
larger economy, many researchers have arguedulcaidtions of oil prices are linked to
macroeconomic performance. This theoretical ratatigp between macroeconomics and
oil price movements has been widely applied andedesising various econometric
techniques, dealing largely with the economieshef United States and other OECD
countries. Nevertheless, the analysis of the impaftt oil price volatility on
macroeconomic variables is complicated by other &egnts and changing economic
environments during the period in which the prikectuations occurred. This brought
about an important but difficult research questishjch does not lend itself to hasty
generalisations: The question is what level/degfezausality to the correlations between
oil price fluctuations and key macroeconomic inthes/aggregates. The question
became more relevant in early periods (1970s amy &8as), but is gradually being
resolved as techniques and methodologies become mbust if not sophisticated, in

response to increasing complicated economic phemammed environment.

Despite the fact that the escalating energy pcesdisturbances in petroleum supply in
the US economy since World War Il preceded moshefrecessions during that period,
this does not mean that oil shocks caused suchoe@mmomic distortions (Hamilton,
1983). Hamilton propounded three hypotheses fosloiick and output correlation as
follows: (i) historical coincidence (ii) endogeneivf crude oil prices, and (iii) causal
influence of an exogenous increase in the pricerade oil. Econometric results showed
that there was insignificant evidence that the elation was neither a consequence of
coincidence nor a set of influences that triggevédhocks and recessions. The causal
interpretation leads to the conclusion that therattaristics of the pre-1973 recessions
would have been different if such energy shocks @disduptions did not come about
(Hamilton, 1983).



Burbige and Harrison (1984) tested the effectsnofd@ases in oil prices using a seven-
variable vector auto-regression (VAR) model forefigountries (United States, Japan,
Germany, United Kingdom and Canada) in the Orgénisdor Economic Cooperation

and Development (OECD) using monthly data from aaynud 961 to June 1982. They
found out that substantial effects of oil-price gk on the general level of prices were
evident on the U.S. and Canadian economies andeelxgreat pressure on industrial
production on U.S. and U.K. They also pointed dattthe oil shock in 1973 only

worsened the incoming recession of that period.

Mork (1989) extended Hamilton’s study by using ader data sample and taking into
account oil price controls that existed during #940s. Furthermore, he looked into the
possibility of an asymmetric response to oil pricereases as well as decreases. The
results showed that GNP growth was correlated thighcircumstances of the oil market

and that oil price declines were not as statidticagnificant as oil price increases.

Cororaton (2000) of Philippine Institute for Devetoent Studies (PIDS) identifies the

world oil price increases and the depreciation hd tountry’s exchange rate as the
primary reasons for high domestic oil prices. UsPgilippine Computable General

Equilibrium Model (PCGEM), simulations show that the macroeconomic effedts o
world oil price increases resulted to a declingaal GDP by 2.3 percent but with an
improvement in the balance of trade mainly duehtoreduction in the importation of oil

products. World oil price increases also had aeggve impact on incomes (income
declines are more significant among the low-incogneups) but welfare-decreasing
(greater decline in welfare among higher incomekets vis-a-vis lower income classes)
(Cororaton 2000).

Abeysinghe (2001) revealed that open economiesriexe both direct and indirect
impacts of oil prices on GDP growth whose magnitddpends on whether the economy

is a net oil importer or exporter. Abeysinghe cadeld that the effects on output growth

! PCGEM is a non-linear general equilibrium modelhef Philippine economy. It has 34 production
sectors, 3 factor inputs (labour, variable cagitad capital), and 10 household types in the decile
groupings.



in small open economies were greater than in @&lacgnomy like the United States. His
study concluded that the “actual working of a néwck depends on how it interacts with

the consumer and investor confidence”.

In a more recent study by Jimenez-Rodriguez and&em(2004) to assess the effects of
oil price changes on real economic activity of thain industrialised OECD countries,
using a multivariate VAR analysis with linear anghAinear model specifications. Like
Abeysinghe (2001) they include both net oil impetand exporters in the dataset and
noticed that both categories’ real GDP differ isgense to oil shocks with the exception
of United Kingdom (net exporter) and Japan (netdrtgr). The asymmetric (non-linear)
specification showed that oil price declines agnigicant only in a few countries under
study. Moreover, the non-linear models provide mareurate and significant results in
impulse response functions and real effects ofsbibcks. Lastly, oil price shocks,
together with monetary shocks, are found to beldhgest source of volatility of real
output aside from itself.

Some researchers, however, pointed out that mgnetaicy’'s response to oil price

shocks caused the aggregate economic fluctuat®ymsvn and Yucel (1999) tested such
hypothesis using a seven-variable VAR model inUWlseeconomy and found out that a
constant federal funds rate during an oil shoclnsaccommodative monetary policy
stance. On the other hand, holding nominal GDP teohscorresponds to a neutral
monetary policy.

When almost all researchers dealt with the effettsil prices, as measured in levels or
in logarithmic form, on key macroeconomic variablé®. Ferderer (1996) used oil price
volatility (monthly standard deviations of dailyl @rices) to assess movements in US
aggregate output. He also took note of the monetiaaynel through which the oil prices
affect the economy by including federal funds ate non-borrowed reserves to capture
the monetary policy stance during oil shocks. Resshowed that contractionary
monetary policy in reaction to oil price increagpestly explains the correlation between

oil and output. However, sectoral shocks and uac#st channels, but not monetary



policy channel, provide partial explanation to #mymmetric relationship between oll

price changes and output growth (Ferderer 1996).

A number of researchers dealt with the inflationeffects of oil shocks. Hooker (2002)
assessed the contribution of oil price changes d&. lhflation in a Phillips curve
framework, taking into account the asymmetries,-lvogarities, structural breaks that
had been put forth in the economic literature peirig to the relationship between oll
prices and key macroeconomic variables. The Philtprve analyses the trade off
between inflation and output thus highlighting tekatme amount of inflation is necessary
for growth and thus poverty reduction. He found that there is a structural break,
where changes in the price of oil contributed digant effects on core inflation before
1980 but weakened since that period. The econamnetsults, as hooker stressed, were
robust and highly significant, using different sifieations of the Phillips curve

framework, oil price variables, sample periods kEgdspecification.

Cunado and de Gracia (2004) found out that thectsffef oil price shocks on economic
activity and inflation are significant but limitednly in the short-run. If shocks are
transformed in terms of the local currency of tleirdry under study, results provide
more significant evidence on the effects of theckhoAsymmetric response of oil price-
inflation relationship is found in the cases of Baia, South Korea, Thailand and Japan
and solely in South Korea if oil-economic growthlatenship is considered.
Furthermore, they stressed that Asian countriegores differently to oil price shocks
(Cunado and de Gracia 2004).

1.2 Theoretical Framework

Volatility of oil prices has negative repercussiona the aggregate economy as
abundantly shown by the literature. An oil pricedh as a classic example of an adverse
supply shock, i.e. an increase in oil prices shifesaggregate supply upward, results to a
rise in price level and a reduction in output amdp®yment [Dornbusch, Fisher and
Startz 2001]. On the other hand, aggregate demariegases as higher commodity prices
translate to lower demand for goods and serviesjlting to contraction in aggregate



output and employment level. The macroeconomicceffef oil shocks are transmitted
via supply and demand side channels and are stiaiiaminimized by economic policy
reactions.

1.2.1 Supply Side Channel

Since oil is a factor of production in most sectarsl industries, a rise in oil prices
increases the enterprises’ production costs and, teiimulates contraction in output
[Jimenez-Rodriguez and Sanchez 2004]. Given agim@source constraints, the increase
in the prices of oil as an input of production reelsi the quantity it can produce. Hunt,
Isard and Laxton [2001] add that an increase irutigosts can drive down non-oil
potential output supplied in the short run givemstng capital stock and sticky wages.
Moreover, workers and producers will counter thelides in their real wages and profit
margins, putting upward pressure on unit laboutscasd prices of finished goods and

services.

According to [Verleger 1994] oil price volatilityhgnks investment activities in
production of oil and gas. In addition a “permanieictease in volatility might lead to a
situation where future capacity will always bettdilower than in a world of zero price
volatility and prices a little higher”. Hamilton 996] shares the same point and stresses
that concerns on oil prices variability and oil plyp disruptions could cause

postponement of investment decisions in the economy

There is also a possibility of a “structural shiéthd a period of adjustment within an
economy when prices of oil increase. As oil beconeétively expensive vis-a-vis other
intermediate goods, energy-intensive industriestrach their production whereas less
energy-dependent sectors and more efficient usgrane. Such period of adjustment is

costly and time-consuming with higher unemployneemd resource underutilization.

1.2.2 Demand Side Channel

As presented earlier, oil price increases trandlateigher production costs, leading to

commodity price increases at which firms sell theioducts in the market. Higher
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commodity prices then translate to lower demand goods and services, therefore
shrinking aggregate output and employment level.

Furthermore, higher oil prices affect aggregate alearand consumption in the economy.
The transfer of income and resources from an gueirting to oil-exporting economies is
projected to reduce worldwide demand as demankeriarmer is likely to decline more
than it will rise in the latter [Hunt, Isard and Atan 2001]. The resulting lower
purchasing power of the oil-importing economy ttates to a lower demand. Also, oil
price shocks pose economic uncertainty on futuréopmance of the macroeconomy.
People may postpone consumption and investmentsidaesi until they see an

improvement in the economic situation.

In sum, an increase in oil prices causes a leftvghitt in both the demand and supply

curve, resulting to higher prices and lower output.

1.2.3 Economic Policy Reactions

The effects of oil price increases on headline aonte inflation may stimulate the
tightening of monetary policy [Hunt, Isard and Laxt2001]. Authorities have the policy
tools to minimize, if not totally eliminate, the\agtse effects of such shock. The Central
Bank (CB) has its key policy interest rates thah @afluence demand and inflation
directions in the economy. However, pursuing onécpocan be counterproductive;
when CB cuts its interest rate, demand rises, btheaexpense of higher inflation, and

vice versa.

The credibility of the monetary authorities in resding to oil shocks is at stake if
monetary policy reactions appear inconsistent Wighannounced policy objectives. As a
result, inflation expectation and process is digdgHunt, Isard and Laxton 2001]. In
the Philippines, where the CB adopts an inflatrgéting framework, monetary policy
to prevent further inflationary impulse from theiease in oil prices must be determined
on a case-by-case basis. In part, such decisionetaon how such oil shock persists and
how long it will take for the economy to adjust kdc equilibrium.

11



Money supply plays a role on the negative corretabetween oil prices and economic
activity. By means of the real money balances ceknncreases in oil prices cause
inflation which, in turn, reduces the quantity el balances in the economy [Ferderer
1996]. Ferderer [1996] further noted that “coumtBationary monetary policy responses
to oil price shocks are responsible for the realipoulosses associated with these
shocks”. This is because a highly restrictive manepolicy to further bring inflation

down would invariably reduce output (trade-off beén inflation and output).

1.2.4 Asymmetric Response

Asymmetric responses between oil prices and theablas considered, such as GDP
responses and employment should be identified [D&1 and Davis 2001]. One of

these include sectoral shifts hypothesis. Oil pstecks can lead to many costs as
workers lose jobs in one sector or region and atg slowly rehired in others; costs are

masked by net changes in aggregate employmentn&esdhe demand decomposition

mechanism which operates eventually through empéoyrout begins as a disturbance to
sector-specific demand. Demand for durable googsaisicularly hit during recessions

because consumers tend to smooth the reductiamein consumption of non-durables.

Last is the investment pause effect in which reduastin orders and purchases remain
uncertain. [D&H 2001 and Davis 2001]

Many researchers have argued that the risky ecaneffects of oil-price hikes may be
substantially stronger than the favorable econosffiects of oil-price declines. All oil-
price changes can induce sectoral reallocationsceeate uncertainties about the returns
to irreversible investments, but oil price decrsaselike increases, have positive real
income (terms-of-trade) effects that offset thesgative impacts. To deal with this
phenomenon, many time-series modelers include mesj asymmetric oil-price

specifications (e.g., Hamilton, 2000).

Hamilton [2000] stressed that previous studiesrassulinearity between the log of real

GDP and log of real oil prices. Therefore, this liep that if oil price increases result to

12



an economic recession, then oil price declines roasse an economic expansion with
the same magnitude, although in reverse direction.

Mork [1983] hypothesized that oil price decreasad little effects on economic activity
compared to oil price increases. His results cordd this hypothesis by incorporating

both an oil price increase variable and an oileodecrease variable in the model.

With the above brief theoretical background, highting the relationship between oll
prices and macroeconomic behaviour, the next septiesents a methodology that would
enable us to show the relationship between oilegrien the one hand, and inflation and
deficit in the selected ECOWAS countries.

13



[Il. METHODOLOGY AND DATA

The VAR methodology was used to analyse the impBpetroleum price fluctuations on
key macroeconomic variables in ECOWAS Member Statssg annual data as stated
above. The relationship between oil prices, fislaficit and inflation was investigated
empirically to determine the pattern/direction afusality from oil price increase to the
other variables and estimate the response of Tasdb exogenous shocks from oil price
fluctuations. Correlation matrices, trend analysesl cointegration tests between the
variables were also presented all geared towarffsngeto validate empirically the
direction of causality as propounded by economsoti. The test for cointegration used
in the study was the Stationarity test on the redidf the equations estimated. If a
residual from two or more non-stationary seriesfaumd to be stationary, then it means
that there is cointegration (long-run relationshipgtween these variables. The
Augmented Dickey Fuller test (ADF) was used to festa cointegrating relationship

between fiscal deficits and oil prices as detaitethe following sections.

2.1 VAR Modelling

Most of the empirical literature outlined in sectibvo have analysed the relationship
between oil prices and key macroeconomic variahising some type of a VAR
framework. The central feature of the VAR techniggithat it possesses a less restrictive
structural modelling as it does not impose a prilvision of variables into endogenous
or exogenous variables. The cointegration analgst VAR technique can be used to
model the long-run and short-run relationships keetw non-stationary variables
(Johanson, 1988). Cointegration techniques are tsedtablish whether or not a long-
run equilibrium (i.e. stationary) relationship dsidetween non-stationary variables in a
single or system of equation(s). Such long-runti@iahips are normally hypothesized by
economic theory, where the theory postulates tistence of an equilibrium relationship
that links the variables in question. The concédmtointegration is in essence a statistical
characterisation of a situation where the variabiidhe hypothesized relationship should
not diverge from each other in the long run, dhéy should diverge from each other in
the short-run, this divergence must be stochastibaunded and diminishing over time
(Banerjee et al., 1993:136).

14



An unrestricted VAR was estimated using Economeifiews. As noted above this
technique treats all variables in the system a®@embus and regresses each current
(non-lagged) variable in the model on all the Jaga in the model lagged a certain

number of periods.

An unrestricted VAR model was estimated as follows

Zi=Ag+AZiq+...... Ay + & (1)

Where Z is an (n+1) vector of endogenous variab¥sis the intercept vector of the
VAR, A is the I" matrix of autoregressive coefficients ands the generalization of a
white noise process. In this study the vector Zswsia of three variables: oil Prices,
budget deficit and inflation. A three-variable w@ctuto-regression was presented to
examine the sources of variations and fluctuations inflation and fiscal deficits
triggered by the oil price shocks.

The results of the estimation outputs as well asdranalyses and correlation matrices

are presented and discussed in section four.

2.2 Unit Root Test

An important initial step of the research was tadwect unit root tests on the variables
used. In addition, unit root tests were also cotetlion the residuals of the relationship
between some of the variables to highlight the ibptssexistence of cointegration
between such variables. This is due to the fadtithearesidual from two or more non-
stationary time series variables become statiorthgn there is a cointegration between
such variables. Thus the unit root analysis, usiregAugmented Dickey Fuller Test also
was an important part of this research and needsditits brief discussion under the

methodology section.
The order of integration was established usingAtgmented Dickey Fuller (ADF) test

as specified in equation 2 below. Basically, tH@FAest consists in running a regression

of the first difference of the series against thees lagged once, lagged difference terms,
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and optionally, a constant and a time trend. With lagged difference terms, a constant

term and a time trend, the regression can be piextas follows:

Ay = ayi1 + QY+ BAY o+ &y Fast (2)

The output of the ADF test results and implicatiaare discussed in the following

section.

2.3 Data Sources and Definition of Concepts

Oil price (PP) is defined as the spot price of Bremide oil in the international market
and was obtained from the International Monetamyd=and International Energy Agency
websites. Fiscal deficit (DEF) refers to the difflece between Government revenue and
expenditure on commitment basis as percentage d?.GDe series on fiscal deficits
were obtained from the African Development BankOBj. The inflation rate (INF) is
the percentage change in the general price levakhwis measured by the percentage

change in the Consumer Price Index and was alsonglat from the AfDB website.
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[Il. PRESENTATION AND DISCUSSION OF RESULTS

This section presents a summary of results of thet uoot tests, trend
analyses/correlation matrices/graphical represemtatand finally the VAR estimation
output as well as cointegration analyses for thdystlt started with identification of the
order of integration of the series followed by t@alyses for the selected countries as

follows: Benin, Burkina Faso, Cote d’lvoire, Senkedde Gambia, Ghana and Nigeria.

3.1 Order of Integration

The unit root tests for the world oil price varialas well as deficit and inflation rates of
the group of countries considered are presentedwbdbr the selected (sampled)
UEMOA and WAMZ countries in tables 4.1 and 4.2,pexgively. In general all the

variables were integrated of order one, which isimportant initial step for the

application of the VAR approach and cointegratiests.
Table 3.1: Summary of Unit Root Test Results in setted UEMOA countries

ﬂ“W o

Variable

Order of

Integration

Table 3.2: Summary of Unit Root Test Results in setted WAMZ countries

“““ﬂ

Variable

Order of

Integration
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3.2 Unit Root Characteristics of the Data for the seleied UEMOA Countries

The following table (3.3) presents the ADF testulissfor Benin, Burkina Faso, Cote
d’Ivoire and Senegal in respect of the oil prideflation and fiscal deficits. In general,
the results show that oil price, fiscal deficit amflation series are non-stationary as
shown by the lower ADF statistics (in bold) thare tNMackinnon critical values (in
parentheses) at the conventional levels of sigmfte. In other words the variables
contain unit roots and thus ADF tests can be camduon the differenced series to
determine the order of integration. The table bestwws that all the variables became
stationary after first difference thus indicatirttat they are all integrated of order one
(I(1) which is a very important finding for the dgation of VAR and cointegration

analyses.
3.3 ADF Test Results for the selected UEMOA Counteis
Benin Burkina Faso C.lvoire Senegal
Oil price -0.35 -0.35 -0.35 -0.35
(-4.35)* (-4.35)* (-4.35)* (-4.35)*
(-3.59)** (-3.59)** (-3.59)** (-3.59)**
(-3.23)*** (-3.23)** (-3.23)** (-3.23)**
-4.97 -4.97 -4.97 -4.97
D(Qil Price) (-4.37)* (-4.37)* (-4.37)* (-4.37)*
(-3.60)** (-3.60)** (-3.60)** (-3.60)**
(-3.24)x** (-3.24)** (-3.24)** (-3.24)**
-2.31 -1.79 -2.43 0.36
Deficit (-4.47)* (-4.41)* (-4.5)* (-4.5)*
(-3.64)* (-3.62)* (-3.66)** (-3.66)**
(-3.26)*** (-3.25)** (-3.27)** (-3.27)**
-6.18 -4.17 -4.24 -3.56
D(Deficit) (-4.53)* (-4.47)* (-4.57)* (-4.80)*
(-3.67)** (-3.64)* (-3.69)** (-3.79)*
(-3.28)*** (-3.26)*** (-3.29)%** (-3.34)%**
-3.20 -3.10 -3.47 -3.12
Inflation (-4.35)* (-4.35)* (-4.35)* (-4.35)*
(-3.59)** (-3.59)** (-3.59)** (-3.59)**
(-3.23)x** (-3.23)%** (-3.23)%** (-3.23)%**
-5.46 -4.54 5.12 -4.89
D(Inflation) (-4.37)* (-4.37)* (-4.37)* (-4.37)*
(-3.60)** (-3.60)** (-3.60)** (-3.60)**
(-3.24)*** (-3.24)%* (-3.24)%x* (-3.24)%x*

NB: -The values in parentheses represent the MaokiCritical Values while the others outside
bold) represent the ADF Statistics

NB: *, ** and ***denote the conventional levels efgnificance of 1%, 5% and 10% respectively

paneses
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3.3 Trend, VAR and Cointegration Analyses of UEMOACountries

3.3.1 Benin

Figure 1 below highlights the co-movements betwaenld oil prices, Benin inflation
rates and fiscal deficits over the period 1980-2003hould be noted that there seems to
be a close relationship between fiscal deficits iafldtion in Benin over the period, with
the exception of 1994, when there was a shockflation likely due to the CFA franc
devaluation undertaken during the year. However,dbse co-movements between the
two variables returned thereafter and continueduginout the rest of the period.

100

figl Oil Prices, fiscal deficits and inflation in B enin
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Regarding the impact of petroleum price shockshentivo variables in question there is
a weak positive correlation between oil prices @schl deficits but no correlation with

inflation rates over the period considered (seketdldt: Correlation Matrix).

Table 3.4. Benin: Correlation Matrix
Oil_Price Deficit Inflation
Oil_Price 1.000000 0.275261 -0.015529
Deficit 0.275261 1.000000 0.093977
Inflation -0.015529 0.093977 1.000000

The above preliminary findings were also suppotigdoth the VAR estimations and
cointegration test results. As can be seen fromMAR estimation output for Benin,
contained in appendix 3, the two period lag ofdherice variable has a positive impact

on the fiscal deficit position of Benin.
A bivariate relationship was also estimated betwksral deficit and world oil prices

which suggested a positive and significant relatiop between Benin fiscal deficit and

world oil prices, with high elasticity of 1.09. Thesidual of this bivariate equation was
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also tested for stationarity and found to be staip and went further to support the
existence of cointegration between Benin fiscalaitsfand world petroleum prices. This

also validates the relationship. See appendix #hodetails.

The policy implication is that although oil pricecreases are likely to cause fiscal deficit
expansion in Benin, effective monetary policy resges helped to avert possible
inflationary consequences. The effects of oil mioa fiscal deficits take one year lag.

The detailed test results are annexed to the datume

3.3.2 Burkina Faso

As can be seen from figure 2 below there seemseta lblose co-movement between
world oil prices and fiscal deficit in Burkina Fasweer the period considered.
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Table 3.5 below also which contains the correlatiaatrix of the three variables shows a
high positive correlation of 0.63 between oil pscand fiscal deficits. However, oil
prices and inflation do not seem to be moving dioseBurkina Faso, almost similar to
the situation observed in Benin, which was depitted very weak positive correlation
of 0.046.

Table 3.5. Burkina Faso: Correlation Matrix
Qil_Price Deficit Inflation
Oil_Price 1.000000 0.628565 0.045704
Deficit 0.628565 1.000000 -0.222884
Inflation 0.045704 -0.222884 1.000000
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Furthermore, the VAR estimation output presentedappendix 3 suggested that one

period lag of world oil price has a positive impaatthe fiscal deficits of Burkina Faso.

In addition, a two-variable relationship betweenlua fiscal deficit and world oil price
(see appendix 2) also depicted a positive and fagni relationship between the two
variables, although with a relatively lower elasyicof 0.86, compared to Benin. The
stationary residual from these non-stationary Vs suggest cointegration between the
two variables, which also implies that the relasioip is structural and not spurious (see

appendix 2 for the details).

The policy implication is that oil price increadasve adverse implications for the fiscal
position in Burkina Faso, while the impact on itiffa could at best be minimal over the
period specified. Another important policy implicat is that oil price increases take one
year lag before their overall effects are felt ¢we ffiscal situation in Burkina and

appropriate and timely fiscal policy measures coattlice such an impact.

3.3.3 Cote d’lvoire

The case of Cote d’lvoire is different from the exthwo UEMOA countries presented
above in the sense that the country has the laegesiomy in the zone and also produces
oil. Thus it is expected to be affected differenfilgm these two countries, all things
remaining equal, and would have been a good test cdhe preliminary findings seem

to corroborate this fact, although mildly.
Fig 3 below depicts strong co-movements betweeralfideficits and inflation in the

country towards the end of the period, while theswot the case prior to the CFA franc

devaluation of 1994.
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Table 3.6 (correlation matrix) seem to suggest thiat price upward movements
positively impact on the fiscal position of Cotelwire. However, it should be
mentioned that this positive correlation was vesaly which could also be attributable
to the unfavourable security situation in recendrge a downside risk. Regarding the
relationship with inflation, high oil price shockuld be observed to improve the
in this oil line with theoretical

inflationary pressures producing coyntrin

expectations/postulations.

Table 3.6. Cote d’'lvoire: Correlation Matrix
Oil_Price Deficit Inflation
Oil_Price 1.000000 0.099385 -0.211865
Deficit 0.099385 1.000000 -0.455744
Inflation -0.211865 -0.455744 1.000000

The VAR estimation output contained in appendixh®ves that one period lag of oll
price had a positive impact on the fiscal positidrCote d’'lvoire, although the variable

was not significant at the conventional levels

The bivariate relationship between fiscal defiaitdvory Coast and world oil price was
positive, the relatively low elasticity (0.37) agll as coefficient of determination (0.12)
and weak cointegration of the residual betweenethes variables (see appendix 2), such
results should be interpreted with maximum cauti®mlausible explanation is that due

to the social upheavals that existed in the couimina significant part of the study, the
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expected positive impact of world oil prices on flseal position of Cote d’Ivoire could

not be supported empirically.

The policy implication is that although Cote d’lweiproduces oil, the increase in oil
prices does not seem to improve the fiscal positiothe country significantly. Perhaps a
dummy variable isolating the effect of the war cbhlave given better results which

would be more useful for policy analyses and foatiah.

3.3.4 Senegal

Figure 4 below and the Correlation matrix contaimethble 3.7 seem to suggest a strong
correlation between petrol price fluctuations anddet deficits in Senegal over the
period of analyses in line with a priori expectaioThe high positive correlation of 0.62
seems to indicate that high petroleum prices wewnkiterbate the fiscal deficit position

of this country. The correlation between oil prieesl inflation was negative, but
negligible.
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Table 3.7 Senegal: Correlation Matrix
Qil_Price Deficit Inflation
Oil_Price 1.000000 0.616518 -0.001265
Deficit 0.616518 1.000000 0.165615
Inflation -0.001265 0.165615 1.000000
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The VAR estimations (see appendix 3) seem to stiggasone period lag of oil prices

had an adverse effect on the fiscal deficit posiobSenegal.

The relationship between oil prices and fiscaldefn Senegal was also positive, with a
high elasticity of 1.5 percent. The policy implicat is that a 1% increase in oil prices
would worsen the fiscal deficit position of the atny by 1.5%, although the effect could
take one year lag. The preliminary cointegratist tesults of appendix 2 also supported

the existence of cointegration between oil priaes laudget deficit.
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3.4 Unit Root Characteristics of the Data for the slected WAMZ Countries

Table 3.8 shows that the WAMZ picture in terms loé tStationarity of the series is

similar to the UEMOA picture and thus all the vaies became stationary after first
difference as detailed below. It should be notedydver, that in the case of the Gambia
while the inflation rate became stationary aftestfdifference, the fiscal deficit variable

became stationary after second difference and antiie 5% level of significance. This

implies weak stationarity

Table 3.8 ADF Test Results for the selected WAMZ Gmtries

The Gambia Ghana Nigeria
Qil price -0.35 -0.35 -0.35
(-4.35)* (-4.35)* (-4.35)*
(-3.59)** (-3.59)** (-3.59)**
(-3.23)** (-3.23)**= (-3.23)**
-4.97 -4.97 -4.97
D(Qil Price) (-4.37)* (-4.37)* (-4.37)*
(-3.60)** (-3.60)** (-3.60)**
(-3.24)%** (-3.24)**= (-3.24)%*
-2.51 -3.34 -1.75
Deficit (-4.57)* (-4.35)* (-4.8)*
(-3.37)* (-3.59)** (-3.79)**
(-3.29)*** (-3.23)**= (-3.34)%*
-3.96 -3.88 -3.88
D(Deficit) (-4.8)* (-4.37)* (-4.37)*
(-3.79)** (-3.60)** (-3.60)**
(-3.34)%** (-3.24)**= (-3.24)%*
-2.93 -4.49 -2.65
Inflation (-4.35)* (-4.35)* (-4.35)*
(-3.59)** (-3.59)** (-3.59)**
(-3.23)*** (-3.23)*** (-3.23)***
-3.96 -4.49 -4.74
D(Inflation) (-4.37)* (-4.35)* (-4.37)*
(-3.60)** (-3.59)** (-3.60)**
(-3.24)%** (-3.23)*** (-3.24) %+

NB: -The values in parentheses represent the MaokiCritical Values while the others outside
bold) represent the ADF Statistics

NB: *, ** and ***denote the conventional levels efgnificance of 1%, 5% and 10% respectively

paneses

(in
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3.5 Trend, VAR and Cointegration Analyses
3.5.1 The Gambia

The figure below (fig 5) shows the movement of wqpketroleum prices, budget deficit
and inflation rates in The Gambia. There was Vevwy positive correlation between oll

prices and fiscal deficits (0.06) as shown by tah® On the other hand, there was
negative correlation (-0.31) between oil prices anfidtion rate in The Gambia.
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Table 3.9. The Gambia : Correlation Matrix
QOil_Price Deficit Inflation
Oil_Price 1.000000 0.060114 -0.311574
Deficit 0.060114 1.000000 -0.055989
Inflation -0.311574 -0.055989 1.000000

The VAR estimations also seem to suggest that eneglag of the oil price variable

had a positive effect on the fiscal deficit varaldee appendix 3, for the details).

Similarly, the bivariate relationship between fisdaficits and oil price also suggest a
positive impact of oil prices on fiscal deficitsjtiv a high elasticity of 1.27 percent

(appendix 2). Thus an important policy implicatisrthat high oil prices seemed to have
an adverse effect on the fiscal deficit positiormThé Gambia over the period of analyses,
while the effect on inflation seemed minimal foretheasons already advanced (i.e.
effective use of indirect instruments of monetapntcol-open market operations and

reserves requirements). The impact of oil pricdiscal deficit is positive and elastic.
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3.5.2 Ghana

Figure 6 below highlights the co-movements betweamld oil prices, inflation and
fiscal deficits in Ghana. At the beginning of theripd spectacularly high inflation rates
could be observed but which trended downwards,oup995 when another shock re-
occurred. Oil prices and fiscal deficits seemetiéanoving upwards towards the end of
the period.
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The above trends were also supported by the ctorelanatrix of table 3.10 where a
positive correlation between oil prices and fisdaficits of 0.34 was estimated. This
seems to suggest that oil price increases couldradly affect fiscal deficits in Ghana.
Inflation and fiscal deficits did not seem to bevimg closely over the period as shown

by a low correlation of -0.03.

Table 3.10. Ghana : Correlation Matrix
Qil_Price Deficit Inflation
Oil_Price 1.000000 0.342208 -0.045929
Deficit 0.342208 1.000000 -0.034951
Inflation -0.045929 -0.034951 1.000000

The VAR analyses and preliminary cointegration tesults also supported the above
preliminary findings. The VAR estimation output ¢aimed in appendix 3 suggests an
adverse effect of one-period lag of oil price atél deficit position of Ghana, although
weak.

The relationship estimated between fiscal defiod ail price (appendix 2) also suggests
a very weak relationship and low coefficient ofO&). The cointegration test also
validates this relationship only at the 10% leviesignificance. The policy implication is
that the adverse effect of oil price increaseshmnfiscal deficit position of Ghana was

relatively small, inelastic and with a lag periddooe year.
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3.5.3 Nigeria

The case of Nigeria portrays a somewhat unique aaseng the ECOWAS Member
countries considered. This is due to the fact tiatcountry is a significant oil producing
country, as far as world oil production is concern&s shown below, an increase in oil
prices is likely to reduce fiscal deficits in Niger This was shown by the negative
correlation between oil prices and fiscal defigitsNigeria (-0.31). Similarly oil price
increases seemed to reduce the rate of inflatiothén country (-0.34), in line with
theoretical expectations. Thus an increase in woildrices is likely to improve the
fiscal position of Nigeria as well as amelioratélatonary pressures. This largely held
view point and the a priori expectations were aspported by the VAR analyses and
preliminary cointegration test results as detaldetbw.
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Table 3.11. Nigeria : Correlation Matrix
Qil_Price Deficit Inflation
Oil_Price 1.000000 -0.311779 -0.339335
Deficit -0.311779 1.000000 0.416608
Inflation -0.339335 0.416608 1.000000

The VAR estimations in appendix 3 shows that omggddag of oil price had a negative
impact on the fiscal deficit variable in Nigeriaamthe sample period.

The policy implication is that an increase in ailces would improve the fiscal deficit
position of Nigeria, all things remaining equal.i§hwas also buttressed by the
preliminary cointegration tests on the bivariatatienship between fiscal deficit and oil

price in Nigeria (appendix 2). The oil price vailmlwas significant, with a high elasticity
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of -1.83 percent. The policy implication is thatl# increase in oil prices is likely to

improve the fiscal position of Nigeria by 1.83%{hva lag of one year.
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CONCLUSION, POLICY IMPLICATIONS AND RECOMMENDATION

In sum, the impact of world oil prices on macroemoit variables have been the subject
of scholarly research both for academic purposesvels as for resolving important
policy questions. The subject had attracted afleesearch since the oil price shocks of
the early 1970s and had evolved over time and aaroantries (both developing and
industrialised countries alike). Recent increasesvorld oil prices and the indications
that these would persist in the outlook period beglond, as well as prevalent supply
constraints underscored the thesis that the impctoil price shocks on key
macroeconomic variables is a research issue okwmumelevance. The paper was an
attempt to investigate the impact of oil price #won key macroeconomic convergence
criteria (fiscal deficit and inflation) on selecte@COWAS Member countries. The paper
had surveyed the existing literature on the supjeihg various econometric techniques,
particularly the VAR methodology which was also pigal for this study.

In general oil prices take one year lag beforertbects are felt on the fiscal deficits of
the countries. Regarding the responsiveness oélfideficits to changes in oil prices,
Senegal, The Gambia and Benin had elastic respondes3, 1.27 and 1.09 respectively.
The implication is that a 1% increase in oil priggdikely to worsen fiscal deficits in
Senegal, The Gambia and Benin by 1.53, 1.27 arfildefcent respectively. Nigeria had
an elastic (negative) response of -1.83 percenichwimplies that 1% increase in oll
prices will reduce fiscal deficits by 1.83 perceogteris paribus. On the other hand,
Burkina, Cote d’'lvoire and Ghana had inelastic oeses of fiscal deficits to oil price
changes (0.86, 0.37 and 0.05 respectively). Thii¥ancrease in oil prices is likely to
increase fiscal deficits of Burkina Faso, Cote dite and Ghana by 0.86, 0.37 and 0.05
percent respectively. Although the elasticities laased on bivariate relationships, they
could give a fair indication of the expected respoeness of fiscal deficits to oil price

changes in the countries surveyed which could b&ult policy makers.

In the light of the foregoing analyses it can baatoded that increase in world oil prices
have been shown to worsen fiscal deficit positiohil importing countries. On the

other hand, oil price increases largely improveddi deficit of oil producing countries.
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This could not be validated in the case of Cotevaitk, although this could be
attributable to the deteriorating security situatibat existed in the country during this
period. In general the expected adverse effectsl prices on the inflation rates of non-
oil producing countries was limited. This could bee to appropriate and timely
monetary policy responses (indirect instrumentsnudnetary control- open market
operations and reserves requirements) by the nmyretighorities to address such shocks
as and when they occured. In other words, the gobuigountries considered could have
come up with better policy responses to alter #¥peeted negative implications of the oil
price variable on their inflation rates. In additit also seems difficult for some of these
countries to reduce oil subsidy due to its pollticaensitive nature, as a result of which

in some cases these world oil prices cannot belygaahsferred to consumers.

Concerning policy implications, it can be said ttieg high price of oil impacts directly

on enterprises (firms), households (consumers)ldovernment. First, it increases the
domestic price of petroleum products, raises trgt sbmany intermediate inputs, and as
a result leads to higher costs of production. Cgaeetly firms may reduce their labour
demand, investment and consequently a fall in dutggomes an inevitable outcome.
Second, as the short-run demand for oil is highkglastic, consumers are forced to
reduce their consumption of other goods and ses\(itee substitution effect) to pay for
higher energy bills. Third, net oil-importing coues face balance of payment
constraints as they must secure additional ressuaeay for the higher oil import bill.

Governments also face tighter budget constraint&twlban affect their capacity to

finance social programs which may be necessarydtireas the high incidence of

poverty.

High oil prices will exert a heavy toll on the baddoth on the revenue and expenditure
sides. On the revenue side, the tax base will loeleer if the profitability of oil-
consuming companies is adversely affected andafployment increases. Expenditure
could increase wherever governments subsidizerodyzts, or programs, which make
intensive use of petroleum products. In that regardimportant question remains as to
whether there would be complete pass-through of dieprice increase or not.
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Governments are under heavy pressure to intencenashion the effect of the oil price
increase. If the price of oil is not mean-revertiqyice controls will lead to ever

increasing losses which will ultimately be bornedoyrent or future tax payers.

Subsidies to public utilities can also worsen thasolidated government budget deficit.
In many countries electricity is produced usingald is sold by law below its cost of
production. In this case, the government will hvbear the additional expenditure from
a higher oil bill. If the government does not hake resources to do so (for instance, if
foreign reserves are too low), it may have to resorolling blackouts which have very
adverse effects. Moreover, the government willfiteee a higher energy bill through its

own activities and that of state-owned companies.

With respect to monetary policy Central Banks mayspe tight monetary policy in

reaction to the increase in inflation. Previousprite shocks have produced significant
increases in real interest rates which underminechesdtic investment, pushed the
country deeper into recession and produced stagflaFurthermore, a rising fiscal

deficit, combined with increasing public expend#sirdue to petrol consumption by
public entities, can prompt the authorities to umsenetary creation to finance the
additional expenditures. As the increase in theepdf oil is akin to a supply shock, an
accommodating monetary policy would contributertftation. It is advisable to adopt a

non-inflationary policy to avoid hyperinflation amal maintain monetary credibility.

In view of the above, it would be important at tlevel of ECOWAS to set up a
Solidarity Fund in which non-oil producing coungieould borrow from in order to

finance fiscal deficits originating from oil prichocks
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Appendix 1: Unit Root Test Results

ADF Test Statistic -4.974272 1% Critical Vetu -4.3738
5% Critical Value -3.6027
10% Critical Value -3.2367
*MacKinnon critical values for rejection of hyposis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(OIL_PRICE),2)
Method: Least Squares
Date: 01/06/08 Time: 11:01
Sample(adjusted): 1983 2007
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(LOG(OIL_PRICE(-1))) -1.585131 0.318666 -4.974272 0.0001
D(LOG(OIL_PRICE(-1)),2) 0.315378 0.205223 1.536758 0.1393
C -0.308232 0.120338 -2.561388 0.0187
@TREND(1980) 0.023975 0.007680 3.121870 0.0057
R-squared 0.644274 Mean dependent var 0.013752
Adjusted R-squared 0.593456 S.D. dependent var 0.354222
S.E. of regression 0.225855 Akaike info criterion 0.007795
Sum squared resid 1.071216Schwarz criterion 0.2028[15
Log likelihood 3.902558 F-statistic 12.678Q8
Durbin-Watson stat 2.110225 Prob(F-statistic) 0.0000$0
ADF Test Statistic -0.356789 1% Critical Vetu -4.3552
5% Critical Value -3.5943
10% Critical Value -3.2321
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(OIL_PRICE))
Method: Least Squares
Date: 01/05/08 Time: 19:16
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
LOG(OIL_PRICE(-1)) -0.047777 0.133908 -0.356789 0.7244
D(LOG(OIL_PRICE(-1))) -0.159477 0.230888 -0.690710 0.497¢
C -0.071637 0.427123 -0.167719 0.8683
@TREND(1980) 0.018039 0.006736 2.677944 0.0137
R-squared 0.247373 Mean dependent var 0.034930
Adjusted R-squared 0.144742S.D. dependent var 0.252011
S.E. of regression 0.233060 Akaike info criterion 0.065596
Sum squared resid 1.194972Schwarz criterion 0.259149
Log likelihood 3.147257 F-statistic 2.410310
Durbin-Watson stat 2.107460 Prob(F-statistic) 0.0941]9
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic -6.178199 1% Critical Vetu -4.53448
5% Critical Value -3.6746
10% Critical Value -3.2762
*MacKinnon critical values for rejection of hyposis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_BENIN1),2)
Method: Least Squares
Date: 01/06/08 Time: 11:14
Sample(adjusted): 1983 2007
Included observations: 19
Excluded observations: 6 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(LOG(DEF_BENIN1(-1))) -2.390582 0.386938 -6.178199 0.000¢
D(LOG(DEF_BENIN1(-1)),2) 0.725325 0.235580 3.078888 0.0074
C -0.176398 0.360670 -0.489084 0.6319
@TREND(1980) 0.001203 0.023121 0.052025 0.9597
R-squared 0.771784 Mean dependent var -0.099226
Adjusted R-squared 0.726140S.D. dependent var 1.479849
S.E. of regression 0.774428 Akaike info criterion 2511281
Sum squared resid 8.996092Schwarz criterion 2.710110
Log likelihood -19.85717 F-statistic 16.90904
Durbin-Watson stat 2.572492 Prob(F-statistic) 0.0000#5
ADF Test Statistic -2.310511 1% Critical Vetu -4.4691
5% Critical Value -3.645%4
10% Critical Value -3.26(02
*MacKinnon critical values for rejection of hypotie of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_BENIN1))
Method: Least Squares
Date: 01/05/08 Time: 18:40
Sample(adjusted): 1982 2007
Included observations: 21
Excluded observations: 5 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
LOG(DEF_BENIN1(-1)) -0.987306 0.427311 -2.310511 0.0337
D(LOG(DEF_BENIN1(-1))) 0.078841 0.313795 0.251251 0.8044
C 1.491798 0.774408 1.926373 0.0709
@TREND(1980) -0.024716 0.024876 -0.993568 0.3344
R-squared 0.334208 Mean dependent var -0.088830
Adjusted R-squared 0.216715S.D. dependent var 0.921374
S.E. of regression 0.815448 Akaike info criterion 2599484
Sum squared resid 11.30423Schwarz criterion 2.798441
Log likelihood -23.29458 F-statistic 2.844494
Durbin-Watson stat 1.595733 Prob(F-statistic) 0.0685(8
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic -3.199816 1% Critical Vetu -4.3552
5% Critical Value -3.5943
10% Critical Value -3.2321
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF_BENIN)
Method: Least Squares
Date: 01/05/08 Time: 20:20
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
INF_BENIN(-1) -0.888618 0.277709 -3.199816 0.0041
D(INF_BENIN(-1)) 0.046450 0.212960 0.218114 0.8294
C 4.287775 3.646610 1.175825 0.2527
@TREND(1980) 0.005296 0.211688 0.025020 0.9803
R-squared 0.425309 Mean dependent var -0.038462
Adjusted R-squared 0.346942 S.D. dependent var 9.999(03
S.E. of regression 8.080394 Akaike info criterion 7.157397
Sum squared resid 1436.441Schwarz criterion 7.350950
Log likelihood -89.04616 F-statistic 5.427148
Durbin-Watson stat 1.994021 Prob(F-statistic) 0.006003
ADF Test Statistic -1.788153 1% Critical Vetu -4.4161
5% Critical Value -3.6219
10% Critical Value -3.2474
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_BURKINA))
Method: Least Squares
Date: 01/07/08 Time: 03:37
Sample(adjusted): 1982 2007
Included observations: 23
Excluded observations: 3 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
LOG(DEF_BURKINA(-1)) -0.389851 0.218019 -1.788153 0.0897
D(LOG(DEF_BURKINA(-1))) -0.198714 0.222240 -0.894141 0.3824
C 0.256237 0.363596 0.704731 0.4894
@TREND(1980) 0.024421 0.017500 1.395430 0.179(
R-squared 0.282283 Mean dependent var 0.055478
Adjusted R-squared 0.168960 S.D. dependent var 0.662761
S.E. of regression 0.604182 Akaike info criterion 1.986889
Sum squared resid 6.935691Schwarz criterion 2.1843p7
Log likelihood -18.84923 F-statistic 2.490946
Durbin-Watson stat 2.106634 Prob(F-statistic) 0.0912p7
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic -4.167499 1% Critical Vetu -4.4691
5% Critical Value -3.64%4
10% Critical Value -3.2602
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_BURKINA),2)
Method: Least Squares
Date: 01/07/08 Time: 03:43
Sample(adjusted): 1983 2007
Included observations: 21
Excluded observations: 4 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(LOG(DEF_BURKINA(-1))) -1.645233 0.394777 -4.167499 0.0006
D(LOG(DEF_BURKINA(-1)),2) 0.179071 0.236691 0.756558 0.4597
C -0.140076 0.356438 -0.392988 0.6992
@TREND(1980) 0.015206 0.020422 0.744570 0.4667
R-squared 0.708812 Mean dependent var 0.029618
Adjusted R-squared 0.657426 S.D. dependent var 1.151838
S.E. of regression 0.674169 Akaike info criterion 2.218971
Sum squared resid 7.726561Schwarz criterion 2.4179p7
Log likelihood -19.29919 F-statistic 13.79384
Durbin-Watson stat 2.149214 Prob(F-statistic) 0.000082
ADF Test Statistic -3.019066 1% Critical Vetu -4.3552
5% Critical Value -3.5943
10% Critical Value -3.2321
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF_BURKINA)
Method: Least Squares
Date: 01/07/08 Time: 03:55
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
INF_BURKINA(-1) -0.637579 0.211184 -3.019066 0.0063
D(INF_BURKINA(-1)) -0.049274 0.194427 -0.253430 0.8023
C 2.130841 3.146116 0.677292 0.5053
@TREND(1980) -0.028333 0.171697 -0.165020 0.8704
R-squared 0.379568 Mean dependent var -0.758622
Adjusted R-squared 0.294964 S.D. dependent var 7.416378
S.E. of regression 6.227267 Akaike info criterion 6.636390
Sum squared resid 853.1348Schwarz criterion 6.8299114
Log likelihood -82.27307 F-statistic 4.486396
Durbin-Watson stat 2.097733 Prob(F-statistic) 0.0133(p2
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic -4.541393 1% Critical Vetu -4.3738
5% Critical Value -3.6027
10% Critical Value -3.2367
*MacKinnon critical values for rejection of hyposis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF_BURKINA,2)
Method: Least Squares
Date: 01/07/08 Time: 04:00
Sample(adjusted): 1983 2007
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(INF_BURKINA(-1)) -1.609844 0.354482 -4.541393 0.0002
D(INF_BURKINA(-1),2) 0.197407 0.216087 0.913551 0.3713
C -4.027695 3.541288 -1.137353 0.2687
@TREND(1980) 0.189649 0.210692 0.900124 0.3783
R-squared 0.683168 Mean dependent var -0.104000
Adjusted R-squared 0.637906 S.D. dependent var 12.31378
S.E. of regression 7.409723 Akaike info criterion 6.989110
Sum squared resid 1152.984Schwarz criterion 7.1841B0
Log likelihood -83.36387 F-statistic 15.093%2
Durbin-Watson stat 1.873601 Prob(F-statistic) 0.0000118
ADF Test Statistic -2.432456 1% Critical Vetu -4.500(
5% Critical Value -3.6591
10% Critical Value -3.2677
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_CIVOIRE))
Method: Least Squares
Date: 01/06/08 Time: 23:39
Sample(adjusted): 1982 2007
Included observations: 20
Excluded observations: 6 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
LOG(DEF_CIVOIRE(-1)) -0.837198 0.344178 -2.432456 0.0271
D(LOG(DEF_CIVOIRE(-1))) -0.122234 0.254948 -0.479447 0.6381
C 1.581761 1.161811 1.361461 0.1927
@TREND(1980) -0.037104 0.044310 -0.837377 0.4147
R-squared 0.478309 Mean dependent var -0.182y87
Adjusted R-squared 0.380492 S.D. dependent var 1.348961
S.E. of regression 1.061751 Akaike info criterion 3.13457%3
Sum squared resid 18.03705Schwarz criterion 3.333719
Log likelihood -27.34573 F-statistic 4.889835
Durbin-Watson stat 2.088150 Prob(F-statistic) 0.0133p9
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic -4.241362 1% Critical Vetu -4.5743
5% Critical Value -3.6920
10% Critical Value -3.2846
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_CIVOIRE),2)
Method: Least Squares
Date: 01/06/08 Time: 23:37
Sample(adjusted): 1983 2007
Included observations: 18
Excluded observations: 7 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(LOG(DEF_CIVOIRE(-1))) -1.986637 0.468396 -4.241362 0.000¢
D(LOG(DEF_CIVOIRE(-1)),2) 0.292994 0.266951 1.097555 0.2909
C -1.325607 0.838510 -1.580908 0.1362
@TREND(1980) 0.055970 0.044080 1.269724 0.2249
R-squared 0.777195 Mean dependent var -0.042650
Adjusted R-squared 0.729451S.D. dependent var 2.389223
S.E. of regression 1.242739 Akaike info criterion 3.465643
Sum squared resid 21.62161Schwarz criterion 3.6635p3
Log likelihood -27.19079 F-statistic 16.27836
Durbin-Watson stat 2.221566 Prob(F-statistic) 0.0000f7
ADF Test Statistic -3.473793 1% Critical Vetu -4.3552
5% Critical Value -3.5943
10% Critical Value -3.2321
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF_IVOIRE)
Method: Least Squares
Date: 01/06/08 Time: 23:57
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
INF_IVOIRE(-1) -0.872378 0.251131 -3.473793 0.0027
D(INF_IVOIRE(-1)) 0.195304 0.208334 0.937453 0.3587
C 5.641449 2.860211 1.972389 0.0613
@TREND(1980) -0.104620 0.141394 -0.739919 0.4677
R-squared 0.391715 Mean dependent var -0.218483
Adjusted R-squared 0.308767 S.D. dependent var 6.292466
S.E. of regression 5.231584 Akaike info criterion 6.287943
Sum squared resid 602.1283Schwarz criterion 6.4814p7
Log likelihood -77.74326 F-statistic 4.722416
Durbin-Watson stat 2.013315 Prob(F-statistic) 0.0108#0
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic 0.362761 1% Critical Vietu -4.500(
5% Critical Value -3.6591
10% Critical Value -3.2677
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_SENEGAL))
Method: Least Squares
Date: 01/08/08 Time: 04:59
Sample(adjusted): 1982 2007
Included observations: 20
Excluded observations: 6 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
LOG(DEF_SENEGAL(-1)) 0.086726 0.239071 0.362761 0.7215
D(LOG(DEF_SENEGAL(-1))) 0.135160 0.289933 0.466176 0.6474
C -0.640472 0.471378 -1.358721 0.1931
@TREND(1980) 0.021151 0.021466 0.985337 0.3391
R-squared 0.114289 Mean dependent var -0.250045
Adjusted R-squared -0.051782S.D. dependent var 0.739802
S.E. of regression 0.758714 Akaike info criterion 2.462473
Sum squared resid 9.210357Schwarz criterion 2.6616p0
Log likelihood -20.62473 F-statistic 0.688191
Durbin-Watson stat 2.032807 Prob(F-statistic) 0.5723B1
ADF Test Statistic -3.559767 1% Critical Vetu -4.8025
5% Critical Value -3.7921
10% Critical Value -3.3393
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_SENEGAL),3)
Method: Least Squares
Date: 01/08/08 Time: 05:02
Sample(adjusted): 1984 2007
Included observations: 14
Excluded observations: 10 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(LOG(DEF_SENEGAL(-1)),2) -1.914634 0.537854 -3.559767 0.0057
D(LOG(DEF_SENEGAL(-1)),3) 0.120960 0.324479 0.372782 0.7171
C -0.106252 0.412402 -0.257641 0.8019
@TREND(1980) -0.004459 0.023885 -0.186683 0.8554
R-squared 0.805599 Mean dependent var -0.005487
Adjusted R-squared 0.747278S.D. dependent var 1.5145%21
S.E. of regression 0.761371 Akaike info criterion 2.527565
Sum squared resid 5.796859Schwarz criterion 2.7101p2
Log likelihood -13.69295 F-statistic 13.81334
Durbin-Watson stat 1.776673 Prob(F-statistic) 0.000688
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic -3.958546 1% Critical Vetu -4.8025
5% Critical Value -3.7921
10% Critical Value -3.3393
*MacKinnon critical values for rejection of hyposis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_GAMBIA),3)
Method: Least Squares
Date: 01/09/08 Time: 02:36
Sample(adjusted): 1984 2007
Included observations: 14
Excluded observations: 10 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(LOG(DEF_GAMBIA(-1)),2) -2.226348 0.562416 -3.958546 0.0027
D(LOG(DEF_GAMBIA(-1)),3) 0.420852 0.351631 1.196857 0.259¢
C 0.375823 0.614885 0.611209 0.5547
@TREND(1980) -0.021004 0.032537 -0.645529 0.5331
R-squared 0.831691 Mean dependent var -0.081610
Adjusted R-squared 0.781198S.D. dependent var 2.169838
S.E. of regression 1.014969 Akaike info criterion 3.10255%0
Sum squared resid 10.30163Schwarz criterion 3.2851B8
Log likelihood -17.71785 F-statistic 16.47148
Durbin-Watson stat 2.261669 Prob(F-statistic) 0.000389
ADF Test Statistic -2.508198 1% Critical Vatu -4.5743
5% Critical Value -3.6920
10% Critical Value -3.28%6
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_GAMBIA))
Method: Least Squares
Date: 01/09/08 Time: 04:19
Sample(adjusted): 1982 2007
Included observations: 18
Excluded observations: 8 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
LOG(DEF_GAMBIA(-1)) -0.820829 0.327259 -2.508198 0.0251
D(LOG(DEF_GAMBIA(-1))) 0.189781 0.254346 0.746154 0.4679
C 1.611160 0.743201 2.167867 0.0479
@TREND(1980) -0.017340 0.018261 -0.949598 0.3584
R-squared 0.337595 Mean dependent var -0.134855
Adjusted R-squared 0.195651S.D. dependent var 0.720781
S.E. of regression 0.646436 Akaike info criterion 2.158444
Sum squared resid 5.850310Schwarz criterion 2.3563p5
Log likelihood -15.42600 F-statistic 2.378371
Durbin-Watson stat 1.974270 Prob(F-statistic) 0.113608
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic -3.341326 1% Critical Vetu -4.3552
5% Critical Value -3.5943
10% Critical Value -3.2321
*MacKinnon critical values for rejection of hyposis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_GHANA))
Method: Least Squares
Date: 01/09/08 Time: 05:41
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
LOG(DEF_GHANA(-1)) -0.574051 0.171803 -3.341326 0.003(
D(LOG(DEF_GHANA(-1))) 0.023845 0.182046 0.130986 0.897(
C 0.353109 0.242298 1.457333 0.1592
@TREND(1980) 0.042889 0.014704 2.916784 0.008(
R-squared 0.368831 Mean dependent var 0.007843
Adjusted R-squared 0.282762S.D. dependent var 0.504%21
S.E. of regression 0.427278 Akaike info criterion 1.277814
Sum squared resid 4.016462Schwarz criterion 1.4714p8
Log likelihood -12.61236 F-statistic 4.285318
Durbin-Watson stat 2.030510 Prob(F-statistic) 0.0158[9
ADF Test Statistic -3.879939 1% Critical Value* -4.3738
5% Critical Value -3.6027
10% Critical Value -3.2367
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DEF_GHANA),2)
Method: Least Squares
Date: 01/09/08 Time: 05:44
Sample(adjusted): 1983 2007
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
D(LOG(DEF_GHANA(-1))) -1.259044 0.324501 -3.879939 0.0009
D(LOG(DEF_GHANA(-1)),2) 0.066155 0.217606 0.304015 0.7641
C -0.075460 0.246053 -0.306683 0.7621
@TREND(1980) 0.007404 0.014856 0.498369 0.6234
R-squared 0.604798 Mean dependent var 0.017487
Adjusted R-squared 0.548340 S.D. dependent var 0.772704
S.E. of regression 0.519300 Akaike info criterion 1.672978
Sum squared resid 5.663130 Schwarz criterion 1.867998
Log likelihood -16.91222  F-statistic 10.71245
Durbin-Watson stat 2.093575_  Prob(F-statistic) 0.000177
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic

-2.654971 1% Critical Vetu -4.3552
5% Critical Value -3.5943
10% Critical Value -3.2321
*MacKinnon critical values for rejection of hyposis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF_NIGERIA)
Method: Least Squares
Date: 01/09/08 Time: 23:36
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
INF_NIGERIA(-1) -0.543703 0.204787 -2.654971 0.0145
D(INF_NIGERIA(-1)) 0.164928 0.211497 0.779814 0.4434
C 17.14188 9.171085 1.869123 0.075(
@TREND(1980) -0.331583 0.446143 -0.743221 0.4657
R-squared 0.255606 Mean dependent var -0.545241
Adjusted R-squared 0.154097 S.D. dependent var 18.37230
S.E. of regression 16.89755 Akaike info criterion 8.632853
Sum squared resid 6281.600Schwarz criterion 8.8264p6
Log likelihood -108.2271 F-statistic 2.5180717
Durbin-Watson stat 1.954500 Prob(F-statistic) 0.0844f7
ADF Test Statistic -4.741583 1% Critical Vatu -4.3738
5% Critical Value -3.6027
10% Critical Value -3.23647
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF_NIGERIA,2)
Method: Least Squares
Date: 01/09/08 Time: 23:38
Sample(adjusted): 1983 2007
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(INF_NIGERIA(-1)) -1.445681 0.304894 -4.741583 0.0001
D(INF_NIGERIA(-1),2) 0.299382 0.204610 1.463185 0.1587
C 5.620728 8.626025 0.651601 0.5217
@TREND(1980) -0.389797 0.519402 -0.750474 0.4613
R-squared 0.605078 Mean dependent var 0.446%44
Adjusted R-squared 0.548660S.D. dependent var 27.74023
S.E. of regression 18.63640 Akaike info criterion 8.833747
Sum squared resid 7293.624Schwarz criterion 9.0287f7
Log likelihood -106.4220 F-statistic 10.725Q0
Durbin-Watson stat 2.036781 Prob(F-statistic) 0.0001f5
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Appendix 1 (contd.): Unit Root Test Results

ADF Test Statistic -3.749384 1% Critical Vatu -4.3552
5% Critical Value -3.5943
10% Critical Value -3.2321
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEF_NIGERIA)
Method: Least Squares
Date: 01/09/08 Time: 23:54
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
DEF_NIGERIA(-1) -0.667589 0.178053 -3.749384 0.0011
D(DEF_NIGERIA(-1)) 0.402804 0.176034 2.288217 0.0321
C 3.120494 1.958936 1.592954 0.1254
@TREND(1980) -0.088230 0.103393 -0.853343 0.4027
R-squared 0.404480 Mean dependent var -0.376449
Adjusted R-squared 0.323273S.D. dependent var 4.345991
S.E. of regression 3.575162 Akaike info criterion 5.526536
Sum squared resid 281.1992Schwarz criterion 5.7200P0
Log likelihood -67.84497 F-statistic 4.980832
Durbin-Watson stat 2.291864 Prob(F-statistic) 0.0086p9
ADF Test Statistic -4.982470 1% Critical Vatu -4.3738
5% Critical Value -3.6027
10% Critical Value -3.23647
*MacKinnon critical values for rejection of hypotis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEF_NIGERIA,2)
Method: Least Squares
Date: 01/09/08 Time: 23:58
Sample(adjusted): 1983 2007
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
D(DEF_NIGERIA(-1)) -1.292573 0.259424 -4.982470 0.0001
D(DEF_NIGERIA(-1),2) 0.288071 0.183139 1.572964 0.1307
C -2.451774 1.992632 -1.230420 0.2321
@TREND(1980) 0.124467 0.119232 1.043906 0.3084
R-squared 0.585578 Mean dependent var -0.094430
Adjusted R-squared 0.526375S.D. dependent var 6.207%94
S.E. of regression 4.272092 Akaike info criterion 5.887731
Sum squared resid 383.2661Schwarz criterion 6.0827p1
Log likelihood -69.59664 F-statistic 9.8910Q3
Durbin-Watson stat 2.427629 Prob(F-statistic) 0.000287
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Appendix 2. Preliminary Cointegration Test Results

Dependent Variabldog(DEF_BENIN)

Method: Least Squares

Date: 01/10/08 Time: 22:37

Sample(adjusted): 1981 2007

Included observations: 27 after adjusting endpoints
Convergence achieved after 4 iterations

Variable Coefficient Std. Error t-Statistic Prob
LOG(OIL_PRICE) 1.092211 0.294241 3.711964 0.001d
AR(1) 0.571430 0.164739 3.468692 0.0014
R-squared 0.378043 Mean dependent var 3.362963
Adjusted R-squared 0.353164 S.D. dependent var 2.701872
S.E. of regression 2.173011 Akaike info criterion 4461291
Sum squared resid 118.0494Schwarz criterion 4557279
Log likelihood -58.22743 Durbin-Watson stat 1.86148
Inverted AR Roots .57 ||
ADF Test Statistic -5.037908 1% Critical Vetu -4.3553
5% Critical Value -3.5943
10% Critical Value -3.2321
*MacKinnon critical values for rejection of hypotie of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_BENIN)
Method: Least Squares
Date: 01/10/08 Time: 22:42
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
ECT_BENIN(-1) -1.436114 0.285061 -5.037908 0.000(
D(ECT_BENIN(-1)) 0.415782 0.199772 2.081285 0.0493
C 1.376422 0.932557 1.475965 0.1541
@TREND(1980) -0.107206 0.058925 -1.819352 0.0824
R-squared 0.582708 Mean dependent var -0.046640
Adjusted R-squared 0.525805 S.D. dependent var 2.956¢87
S.E. of regression 2.036029 Akaike info criterion 4.400518
Sum squared resid 91.19913Schwarz criterion 4.5940[2
Log likelihood -53.20674 F-statistic 10.2402
Durbin-Watson stat 1.814372 Prob(F-statistic) 0.0002(3
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Appendix 2 (contd.). Preliminary Cointegration Tes Results

Dependent Variable: LOG(DEF_BURKINA)
Method: Least Squares
Date: 01/13/08 Time: 10:51
Sample(adjusted): 1981 2007
Included observations: 25
Excluded observations: 2 after adjusting endpoints
Convergence achieved after 5 iterations
Variable Coefficient Std. Error t-Statistic Prob
C -1.284520 1.063813 -1.207468 0.2401
LOG(OIL_PRICE) 0.860392 0.320823 2.681829 0.0136
AR(1) 0.389586 0.201557 1.932888 0.0662
R-squared 0.477790 Mean dependent var 1.506923
Adjusted R-squared 0.430316 S.D. dependent var 0.718()38
S.E. of regression 0.541957 Akaike info criterion 1.72490Q5
Sum squared resid 6.461771Schwarz criterion 1.8711ff0
Log likelihood -18.56131 F-statistic 10.06431
Durbin-Watson stat 2.026217 Prob(F-statistic) 0.000788
Inverted AR Roots .39
ADF Test Statistic -3.268896 1% Critical Vetu -3.707¢
5% Critical Value -2.9798
10% Critical Value -2.6290
*MacKinnon critical values for rejection of hypotie of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_BURKINA)
Method: Least Squares
Date: 01/13/08 Time: 10:56
Sample(adjusted): 1982 2007
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
ECT_BURKINA(-1) -0.967906 0.296096 -3.268896 0.0034
D(ECT_BURKINA(-1)) -0.033262 0.209019 -0.159133 0.875(
C -0.004836 0.104203 -0.046408 0.9634
R-squared 0.500106 Mean dependent var -0.003919
Adjusted R-squared 0.456637 S.D. dependent var 0.720812
S.E. of regression 0.531334 Akaike info criterion 1.681313
Sum squared resid 6.493253Schwarz criterion 1.8264(/8
Log likelihood -18.85707 F-statistic 11.5048
Durbin-Watson stat 1.978764 Prob(F-statistic) 0.0003¢44
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Appendix 2 (contd.). Preliminary Cointegration Tes Results

Dependent Variable: LOG(DEF_CIVOIRE)
Method: Least Squares

Date: 01/13/08 Time: 11:02

Sample(adjusted): 1981 2007

Included observations: 22

Excluded observations: 5 after adjusting endpoints
Convergence achieved after 4 iterations

Variable Coefficient Std. Error t-Statistic Prob
LOG(OIL_PRICE) 0.369889 0.108320 3.414776 0.0027
AR(1) 0.363382 0.196647 1.847883 0.07945
R-squared 0.115540 Mean dependent var 1.346270
Adjusted R-squared 0.071317 S.D. dependent var 1.100338
S.E. of regression 1.060376 Akaike info criterion 3.041632
Sum squared resid 22.48794Schwarz criterion 3.1408118
Log likelihood -31.45795 F-statistic 2.612661
Durbin-Watson stat 2.350505 Prob(F-statistic) 0.1216}8
Inverted AR Roots .36
ADF Test Statistic -3.949148 Critical Vatu -4.500(
Critical Value -3.6591
10% Critical Value -3.2617
*MacKinnon critical values for rejection of hypotie of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_CIVOIRE)
Method: Least Squares
Date: 01/13/08 Time: 11:07
Sample(adjusted): 1982 2001
Included observations: 20 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
ECT_CIVOIRE(-1) -1.606903 0.406899 -3.949148 0.0011
D(ECT_CIVOIRE(-1)) 0.162824 0.245931 0.662071 0.5173
C 0.746069 0.569512 1.310014 0.2087
@TREND(1980) -0.070700 0.045086 -1.568114 0.1364
R-squared 0.700700 Mean dependent var -0.044880
Adjusted R-squared 0.644582 S.D. dependent var 1.709641
S.E. of regression 1.019236 Akaike info criterion 3.052841
Sum squared resid 16.62149Schwarz criterion 3.2519B7
Log likelihood -26.52841 F-statistic 12.4860
Durbin-Watson stat 2.074818 Prob(F-statistic) 0.000184
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Appendix 2 (contd.). Preliminary Cointegration Tes Results

Dependent Variable: LOG(DEF_SENEGAL)
Method: Least Squares

Date: 01/11/08 Time: 14:36

Sample: 1980 2007

Included observations: 26

Excluded observations: 2

Variable Coefficient Std. Error t-Statistic Prob.
C -4.145518 1.309251 -3.166328 0.0042
LOG(OIL_PRICE) 1.530887 0.399075 3.836091 0.0008
R-squared 0.380095 Mean dependent var 0.824915
Adjusted R-squared 0.354265 S.D. dependent var 1.192070
S.E. of regression 0.957919  Akaike info criterion 2.825697
Sum squared resid 22.02262  Schwarz criterion 2.922473
Log likelihood -34.73406  F-statistic 14.71559
Durbin-Watson stat 0.815950 Prob(F-statistic) 0.000796
ADF Test Statistic -3.459733 1% Critical Value* -4.3942
5% Critical Value -3.6118
10% Critical Value -3.2418
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_SENEGAL)
Method: Least Squares
Date: 01/13/08 Time: 11:20
Sample(adjusted): 1982 2005
Included observations: 24 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
ECT_SENEGAL(-1) -0.851278 0.246053 -3.459733 0.0025
D(ECT_SENEGAL(-1)) 0.279958 0.213812 1.309370 0.2053
C 0.412450 0.419990 0.982047 0.3378
@TREND(1980) -0.034568 0.027970 -1.235912 0.2308
R-squared 0.387786 Mean dependent var -0.067853
Adjusted R-squared 0.295954  S.D. dependent var 1.042100
S.E. of regression 0.874399  Akaike info criterion 2.720453
Sum squared resid 15.29149 Schwarz criterion 2.916795
Log likelihood -28.64543  F-statistic 4.222769
Durbin-Watson stat 2.025694  Prob(F-statistic) 0.018197
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Appendix 2 (contd.). Preliminary Cointegration Tes Results

Dependent Variable: log (DEF_GAMBIA)
Method: Least Squares
Date: 01/13/08 Time: 11:30
Sample(adjusted): 1981 2007
Included observations: 27 after adjusting endpoints
Convergence achieved after 4 iterations
Variable Coefficient Std. Error t-Statistic Prob.
LOG(OIL_PRICE) 1.274483 0.388912 3.277045 0.0031
AR(1) 0.450386 0.130525 3.450570 0.0020
R-squared 0.363901 Mean dependent var 4744444
Adjusted R-squared 0.338457  S.D. dependent var 4.300835
S.E. of regression 3.498097  Akaike info criterion 5.413502
Sum squared resid 305.9170  Schwarz criterion 5.509490
Log likelihood -71.08228  F-statistic 14.30206
Durbin-Watson stat 1.889801  Prob(F-statistic) 0.000866
Inverted AR Roots .45
ADF Test Statistic -2.948984 1% Critical Vatu -4.3738§
5% Critical Value -3.60%7
10% Critical Value -3.2367
*MacKinnon critical values for rejection of hypotie of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_GAMBIA)
Method: Least Squares
Date: 01/13/08 Time: 11:33
Sample(adjusted): 1982 2006
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
ECT_GAMBIA(-1) -0.931373 0.315828 -2.948984 0.0077
D(ECT_GAMBIA(-1)) -0.034849 0.224972 -0.154906 0.8784
C 0.346054 1.663412 0.208039 0.8374
@TREND(1980) -0.021646 0.106162 -0.203896 0.8404
R-squared 0.476061 Mean dependent var -0.110221
Adjusted R-squared 0.401213 S.D. dependent var 4903114
S.E. of regression 3.794095 Akaike info criterion 5.650416
Sum squared resid 302.2983Schwarz criterion 5.8454B36
Log likelihood -66.63019 F-statistic 6.360331
Durbin-Watson stat 1.913639 Prob(F-statistic) 0.003082
ADF Test Statistic -3.061724 1% Critical Vatu -3.7204
5% Critical Value -2.98%0
10% Critical Value -2.6318
*MacKinnon critical values for rejection of hypotie of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_GAMBIA)
Method: Least Squares
Date: 01/13/08 Time: 11:40
Sample(adjusted): 1982 2006
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
ECT_GAMBIA(-1) -0.939009 0.306693 -3.061724 0.0057
D(ECT_GAMBIA(-1)) -0.029095 0.218279 -0.133292 0.8952
C 0.044465 0.744221 0.059746 0.9524
R-squared 0.475024 Mean dependent var -0.110221
Adjusted R-squared 0.427299 S.D. dependent var 4903114
S.E. of regression 3.710530 Akaike info criterion 5.572393
Sum squared resid 302.8968Schwarz criterion 5.7186pH8
Log likelihood -66.65492 F-statistic 9.953334
Durbin-Watson stat 1.906648 Prob(F-statistic) 0.0008B5
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Appendix 2 (contd.). Preliminary Cointegration Tes Results

Dependent Variabldog(DEF_GHANA)

Method: Least Squares

Date: 01/13/08 Time: 11:52

Sample(adjusted): 1981 2007

Included observations: 27 after adjusting endpoints
Convergence achieved after 5 iterations

Variable Coefficient Std. Error t-Statistic Prob
C 4.879124 2.148974 2.270443 0.0324
Log(OIL_PRICE) 0.054376 0.051280 1.060384 0.2994
AR(1) 0.645019 0.150038 4.299028 0.0002
R-squared 0.500603 Mean dependent var 6.688889
Adjusted R-squared 0.458986 S.D. dependent var 3.589122
S.E. of regression 2.639929 Akaike info criterion 4.8838240
Sum squared resid 167.2614Schwarz criterion 5.0278p2
Log likelihood -62.93157 F-statistic 12.02891
Durbin-Watson stat 1.946420 Prob(F-statistic) 0.000241
Inverted AR Roots .65
ADF Test Statistic -3.619736 1% Critical Vatu -4.3734
5% Critical Value -3.60%7
10% Critical Value -3.23¢7
*MacKinnon critical values for rejection of hypotie of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_GHANA)
Method: Least Squares
Date: 01/13/08 Time: 11:50
Sample(adjusted): 1982 2006
Included observations: 25 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
ECT_GHANA(-1) -1.225938 0.338682 -3.619736 0.0016
D(ECT_GHANA(-1)) 0.042899 0.234418 0.183004 0.8566
C -1.608824 1.282361 -1.254580 0.2234
@TREND(1980) 0.129995 0.084240 1.543148 0.1377
R-squared 0.575750 Mean dependent var 0.049156
Adjusted R-squared 0.515143 S.D. dependent var 3.664223
S.E. of regression 2.551459 Akaike info criterion 4.856844
Sum squared resid 136.7088Schwarz criterion 5.0518[/4
Log likelihood -56.71068 F-statistic 9.499721
Durbin-Watson stat 1.968378 Prob(F-statistic) 0.0003p4
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Appendix 2 (contd.). Preliminary Cointegration Tes Results

Dependent Variable: LOG(DEF_NIGERIA)
Method: Least Squares
Date: 01/13/08 Time: 13:10
Sample(adjusted): 1982 2007
Included observations: 17
Excluded observations: 9 after adjusting endpoints
Convergence achieved after 8 iterations
Variable Coefficient Std. Error t-Statistic Prob
C 7.190704 2.327345 3.089660 0.008(
LOG(OIL_PRICE(-1)) -1.826874 0.671467 -2.720719 0.0166
AR(1) 0.674115 0.181056 3.723248 0.0023
R-squared 0.528208 Mean dependent var 1.264223
Adjusted R-squared 0.460809 S.D. dependent var 0.935407
S.E. of regression 0.686865 Akaike info criterion 2.245428
Sum squared resid 6.604977Schwarz criterion 2.392456
Log likelihood -16.08614 F-statistic 7.83704
Durbin-Watson stat 0.786121 Prob(F-statistic) 0.0052)3
Inverted AR Roots .67
ADF Test Statistic -2.906858 1% Critical Vetu -3.9634
5% Critical Value -3.0818
10% Critical Value -2.6829
*MacKinnon critical values for rejection of hypotie of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_NIGERIA)
Method: Least Squares
Date: 01/13/08 Time: 13:08
Sample(adjusted): 1982 1996
Included observations: 15 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob
ECT_NIGERIA(-1) -0.779304 0.268091 -2.906858 0.0132
D(ECT_NIGERIA(-1)) 0.138283 0.239093 0.578366 0.5737
C -0.118247 0.136558 -0.865911 0.4034
R-squared 0.422265 Mean dependent var -0.062093
Adjusted R-squared 0.325976 S.D. dependent var 0.636472
S.E. of regression 0.522537 Akaike info criterion 1.716614
Sum squared resid 3.276537Schwarz criterion 1.8582p4
Log likelihood -90.874604 F-statistic 4.38538
Durbin-Watson stat 2.111511 Prob(F-statistic) 0.037185
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Appendix 3: Vector Autoregression Estimates

Date: 01/11/08 Time: 12:46
Sample(adjusted): 1982 2007

Included observations: 26 after adjusting endpoints
Standard errors & t-statistics in parentheses

OIL PRICE INF BENIN DEF BENIN

OIL_PRICE(-2) -0.183340 -0.231973 0.232344

(0.31706) (0.41332) (0.11033)

(-0.57824) (-0.56124) (2.10594)

INF_BENIN(-1) -0.074722 0.149002 -0.036425

(0.17192) (0.22412) (0.05982)

(-0.43462) (0.66484) (-0.60886)

INF_BENIN(-2) 0.075472 -0.076736 -0.023017

(0.17435) (0.22728) (0.06067)

(0.43288) (-0.33763) (-0.37939)

DEF_BENIN(-1) -0.871529 -0.614628 0.589551

(0.59116) (0.77063) (0.20570)

(-1.47427) (-0.79756) (2.86601)

DEF_BENIN(-2) -0.049062 0.765541 -0.299224

(0.63684) (0.83018) (0.22160)

(-0.07704) (0.92214) (-1.35029)

C -2.428395 7.559995 -0.114366

(4.17709) (5.44521) (1.45349)

(-0.58136) (1.38838) (-0.07868)

R-squared 0.898136 0.090069 0.494896

Adj. R-squared 0.865969 -0.197277 0.335389

Sum sq. resides 788.7502 1340.360 95.50276

S.E. equation 6.443071 8.399122 2.241977

F-statistic 27.92064 0.313453 3.102667

Log likelihood -81.25299 -88.14616 -53.80616

Akaike AIC 6.788692 7.318935 4.677397

Schwarz SC 7.127410 7.657654 5.016115

Mean dependent 27.85654 4.922692 3.330769

S.D. dependent 17.59909 7.676028 2.750094
Determinant Residual Covariance 5590.513
Log Likelihood -222.8519
Akaike Information Criteria 18.75784
Schwarz Criteria 19.77400
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Appendix 3 (contd.): Vector Autoregression Estimats

Date: 01/11/08 Time: 12:51
Sample(adjusted): 1981 2007

Included observations: 27 after adjusting endpoints
Standard errors & t-statistics in parentheses

OIL PRICE INF BURKINA DEF BURKINA

OIL_PRICE(-1) 1.194429 -0.077526 0.149836

(0.13035) (0.11646) (0.05134)

(9.16298) (-0.66569) (2.91878)

INF_BURKINA(-1) -0.207973 0.526665 -0.061536

(0.19027) (0.16999) (0.07493)

(-1.09307) (3.09829) (-0.82125)

DEF_BURKINA(-1) -0.268203 0.640089 0.275947

(0.59249) (0.52934) (0.23333)

(-0.45267) (1.20923) (1.18265)

R-squared 0.854406 0.263229 0.445449

Adj. R-squared 0.842273 0.201831 0.399237

Sum sq. resides 1136.504 907.1390 176.2600

S.E. equation 6.881450 6.147964 2.710012

F-statistic 70.42076 4.287288 9.639145

Log likelihood -88.79966 -85.75653 -63.63900

Akaike AIC 6.799975 6.574558 4,936222

Schwarz SC 6.943957 6.718540 5.080204

Mean dependent 28.15556 3.751840 5.137037

S.D. dependent 17.32713 6.881514 3.496388
Determinant Residual Covariance 6603.686
Log Likelihood -233.6717
Akaike Information Criteria 17.97568
Schwarz Criteria 18.40763
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Appendix 3 (contd.): Vector Autoregression Estimats

Date: 01/11/08 Time: 13:03
Sample(adjusted): 1982 2007
Included observations: 20

Excluded observations: 6 after adjusting endpoints
Standard errors & t-statistics in parentheses

LOG(OIL_PRICE) LOG(DEF _CIVOIRE) INF_IVOIRE

LOG(OIL_PRICE(-1)) 1.000510 1.038950 -1.386168

(0.25326) (1.28073) (6.93971)

(3.95053) (0.81122) (-0.19974)

LOG(OIL_PRICE(-2)) 0.089325 -0.938307 1.383819

(0.27557) (1.39355) (7.55103)

(0.32415) (-0.67332) (0.18326)

LOG(DEF_CIVOIRE(-1)) -0.076739 0.526232 -0.280875

(0.07960) (0.40253) (2.18115)

(-0.96406) (1.30730) (-0.12877)

LOG(DEF_CIVOIRE(-2)) -0.055408 -0.034720 2.288869

(0.07520) (0.38031) (2.06072)

(-0.73677) (-0.09129) (1.11071)

INF_IVOIRE(-1) -0.008155 0.091199 0.219617

(0.01458) (0.07372) (0.39944)

(-0.55942) (1.23716) (0.54982)

INF_IVOIRE(-2) 0.000380 -0.059062 0.151989

(0.01418) (0.07169) (0.38846)

(0.02682) (-0.82384) (0.39126)

R-squared 0.863127 0.207911 0.218717

Adj. R-squared 0.814244 -0.074978 -0.060313

Sum sq. resides 0.655171 16.75467 491.9298

S.E. equation 0.216328 1.093966 5.927718

F-statistic 17.65697 0.734957 0.783848

Log likelihood 5.807148 -26.60822 -60.40481

Akaike AIC 0.019285 3.260822 6.640481

Schwarz SC 0.318005 3.559542 6.939200

Mean dependent 3.275013 1.208757 4.971429

S.D. dependent 0.501929 1.055126 5.756659
Determinant Residual Covariance 0.231947
Log Likelihood -70.52387
Akaike Information Criteria 8.852387
Schwarz Criteria 9.748546

55



Appendix 3 (contd.): Vector Autoregression Estimats

Date: 01/11/08 Time: 13:13

Sample(adjusted): 1981 2007

Included observations: 27 after adjusting endpoints
Standard errors & t-statistics in parentheses

OIL PRICE DEF SENEGAL INF SENEGAL

OIL_PRICE(-1) 1.371358 0.060790 -0.251768

(0.14680) (0.03099) (0.15225)

(9.34166) (1.96180) (-1.65363)

DEF_SENEGAL(-1) -0.475980 0.677859 1.923033

(0.67320) (0.14210) (0.69820)

(-0.70704) (4.77025) (2.75427)

INF_SENEGAL(-1) -0.178267 -0.067716 0.136716

(0.17517) (0.03698) (0.18168)

(-1.01766) (-1.83134) (0.75252)

C -5.528069 -0.320212 4.312954

(3.12825) (0.66032) (3.24442)

(-1.76714) (-0.48493) (1.32935)

R-squared 0.878776 0.788039 0.321768

Adj. R-squared 0.862964 0.760392 0.233303

Sum sq. resides 946.2719 42.16209 1017.857

S.E. equation 6.414223 1.353933 6.652415

F-statistic 55.57701 28.50358 3.637238

Log likelihood -86.32670 -44.32808 -87.31117

Akaike AIC 6.690866 3.579858 6.763791

Schwarz SC 6.882842 3.771834 6.955766

Mean dependent 28.15556 3.081633 4.301759

S.D. dependent 17.32713 2.765966 7.597445
Determinant Residual Covariance 1931.295
Log Likelihood -217.0743
Akaike Information Criteria 16.96847

Schwarz Criteria _ 17.54439




Appendix 3 (contd.): Vector Autoregression Estimats

Date: 01/11/08 Time: 12:58
Sample(adjusted): 1981 2007
Included observations: 20

Excluded observations: 7 after adjusting endpoints
Standard errors & t-statistics in parentheses

LOG(OIL_PRICE) LOG(DEF_GAMBIA) INF_GAMBIA

LOG(OIL_PRICE(-1)) 1.140201 0.225395 1.566356

(0.05854) (0.15778) (2.18962)

(19.4774) (1.42851) (0.71536)

LOG(DEF_GAMBIA(-1)) -0.202526 0.447361 -0.733817

(0.09646) (0.25999) (3.60798)

(-2.09959) (1.72069) (-0.20339)

INF_GAMBIA(-1) -0.005164 0.012133 0.670755

(0.00470) (0.01266) (0.17564)

(-1.09970) (0.95863) (3.81895)

R-squared 0.777711 0.022457 0.426653

Adj. R-squared 0.751559 -0.092548 0.359200

Sum sq. resides 1.076633 7.821418 1506.273

S.E. equation 0.251657 0.678295 9.412985

F-statistic 29.73852 0.195272 6.325220

Log likelihood 0.840163 -18.99011 -71.59538

Akaike AIC 0.215984 2.199011 7.459538

Schwarz SC 0.365344 2.348370 7.608898

Mean dependent 3.315037 1.714854 11.20347

S.D. dependent 0.504892 0.648930 11.75889
Determinant Residual Covariance 1.302505
Log Likelihood -87.77921
Akaike Information Criteria 9.677921
Schwarz Criteria 10.12600
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Appendix 3 (contd.): Vector Autoregression Estimats

Date: 01/11/08 Time: 13:16
Sample(adjusted): 1982 2007

Included observations: 26 after adjusting endpoints
Standard errors & t-statistics in parentheses

OIL PRICE DEF GHANA INF GHANA

OIL_PRICE(-1) 1.369419 0.156337 -0.527533

(0.21114) (0.08861) (0.81462)

(6.48585) (1.76433) (-0.64758)

DEF_GHANA(-1) -0.350879 0.496400 -2.084449

(0.51634) (0.21669) (1.99215)

(-0.67955) (2.29080) (-1.04633)

DEF_GHANA(-2) 0.599844 0.132665 2.144187

(0.49557) (0.20798) (1.91201)

(1.21042) (0.63788) (1.12143)

INF_GHANA(-1) -0.046462 -0.017465 -0.086215

(0.04820) (0.02023) (0.18595)

(-0.96404) (-0.86347) (-0.46365)

INF_GHANA(-2) -0.088916 -0.018148 0.164059

(0.04502) (0.01890) (0.17371)

(-1.97487) (-0.96046) (0.94443)

C -2.762270 4518031 25.95281

(4.21446) (1.76870) (16.2603)

(-0.65543) (2.55444) (1.59608)

R-squared 0.909555 0.628344 0.188994

Adj. R-squared 0.880993 0.510979 -0.067113

Sum sq. resides 700.3366 123.3474 10425.16

S.E. equation 6.071229 2.547934 23.42419

F-statistic 31.84524 5.353761 0.737950

Log likelihood -79.70744 -57.13221 -114.8129

Akaike AIC 6.669803 4,933247 9.370219

Schwarz SC 7.008521 5.271965 9.708938

Mean dependent 27.85654 6.623077 28.45190

S.D. dependent 17.59909 3.643549 22.67563
Determinant Residual Covariance 48401.71
Log Likelihood -250.9120
Akaike Information Criteria 20.91631
Schwarz Criteria 21.93246
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Appendix 3 (contd.): Vector Autoregression Estimats

Date: 01/11/08 Time: 13:31
Sample(adjusted): 1983 2007
Included observations: 13

Excluded observations: 12 after adjusting endpoints
Standard errors & t-statistics in parentheses

LOG(OIL_PRICE) LOG(DEF_NIGERIA) INF NIGERIA

LOG(OIL_PRICE(-1)) 1.117425 -2.100913 -17.79223

(0.33794) (1.02545) (18.1962)

(3.30662) (-2.04878) (-0.97780)

LOG(DEF_NIGERIA(-1)) -0.015555 0.805963 4.412855

(0.08097) (0.24570) (4.35992)

(-0.19211) (3.28023) (1.01214)

LOG(DEF_NIGERIA(-2)) -0.258580 -0.228594 0.466189

(0.07397) (0.22447) (3.98306)

(-3.49561) (-1.01839) (0.11704)

INF_NIGERIA(-1) 0.011954 0.002668 -0.129507

(0.00419) (0.01271) (0.22552)

(2.85420) (0.20989) (-0.57425)

INF_NIGERIA(-2) -0.007430 -0.026573 -0.518601

(0.00556) (0.01686) (0.29912)

(-1.33748) (-1.57635) (-1.73373)

C 0.487616 1.877183 27.50376

(0.69019) (2.09434) (37.1633)

(0.70650) (0.89631) (0.74008)

R-squared 0.941180 0.858338 0.576470

Adj. R-squared 0.882359 0.716676 0.152939

Sum sq. resides 0.166894 1.536729 483.8743

S.E. equation 0.166780 0.506085 8.980296

F-statistic 16.00091 6.059063 1.361106

Log likelihood 9.863548 -4.566797 -41.95589

Akaike AIC -0.440546 1.779507 7.531676

Schwarz SC -0.136342 2.083711 7.835879

Mean dependent 3.489490 1.054002 14.21204

S.D. dependent 0.486257 0.950783 9.757384
Determinant Residual Covariance 0.039627
Log Likelihood -34.35500
Akaike Information Criteria 8.516154
Schwarz Criteria 9.428765
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Appendix 4: Quarterly Data Required for Further Analyses

Period/Variable Oil_Price Inflation Real Ex. Rate M 2 TTLREV TTLEXP TTLM TTL_X oiL_M olL_X
19751 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1975:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1975:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
197514 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1976:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1976:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1976:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1976:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1977:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1977:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1977:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1977:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1978:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1978:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1978:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1978:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1979:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1979:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1979:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1979:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1980:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1980:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1980:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1980:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1981:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1981:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1981:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1981:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1982:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1982:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1982:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1982:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1983:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1983:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1983:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1983:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1984:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1984:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1984:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1984:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1985:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1985:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1985:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1985:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1986:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1986:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1986:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1986:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1987:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1987:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1987:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1987:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1988:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1988:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1988:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1988:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1989:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1989:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1989:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1989:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1990:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1990:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1990:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1990:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1991:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1991:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1991:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1991:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1992:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1992:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1992:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1992:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1993:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1993:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1993:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1993:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1994:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1994:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1994:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1994:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1995:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1995:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1995:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1995:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1996:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1996:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1996:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1996:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1997:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1997:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1997:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1997:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1998:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1998:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1998:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1998:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1999:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1999:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1999:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1999:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2000:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2000:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2000:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2000:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2001:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2001:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2001:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2001:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2002:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2002:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2002:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2002:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2003:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2003:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2003:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2003:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2004:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2004:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2004:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2004:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2005:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2005:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2005:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2005:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2006:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2006:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2006:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2006:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2007:1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2007:2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2007:3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2007:4 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

60



Appendix 5: Annual Data Required for Further Analyses

Period/Variable Oil_Price Inflation Real Ex. Rate M_2 TTLREV. TTLEX P. TTL_Ms TTL_Xs OIL_Ms OIL_Xs
1975 0.000000 0.000000 0.000000 0.0002000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1976 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1977 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1978 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1979 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1980 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1981 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1982 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1983 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1984 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1985 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1986 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1987 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1988 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1989 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1990 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1991 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1992 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1993 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1994 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1995 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1996 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1997 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1998 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1999 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2001 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2002 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2003 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2004 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2005 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2006 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

LIST OF ACRONYMS

M2
TTL_REV
TTL_EXP
TTL Ms
TTL_Xs
OIL_Ms
OIL_Xs
OIL REV

Money supply broadly defined
Total Revenue

Total Expenditure

Total Imports

Total Exports

Oil Imports
Oil Exports
Oil Revenue

OIL REV/TTL_REV= % Oil Revenue/Total Revenue
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