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fhis poper develops o slructurol vAR model in which the osymmefiic impocl of oil sllocks
on output and pdce is onalVed in o unifying model.Ihe model is opplied to Nigerio using
monlhly doto sponning 1999:01 to 200812 ond ihe empiricol results show thot the impoct
of oi, p.ice shocks on output ond gices is osrymmetnc in notqe: wilh the impoct of oil c,,ce
decreose significantly greoter thon oil r'ice increose. Also, from lhe voionce
decompositions, oil pice chonges ploy o significant role in determining the vaionce
decomposilions of output ond prices. Ihe implicotion is lhot ony policy thot is oimed ot
moving the economy fotword must focus on price stobility in which chonges in oil r,ice
ploy o significont role.

t. lnkoducllon
uestions regording the reloiionship between the price of oil ond economic
octivity ore fundomentol empiricol issues in mocroeconomics. Homillon
(l 983) shows ihot oil prices hove significoni impoct on reol economic

oclivity in the United Stoles prior to 1972 vvhile Hooker (l 995) is of lhe view lhot the
estimoled lineor relotions between oil prices ond economic octivity oppeor
much weoker ofier 1973. ln ihe debote thot followed, severol oulhors hove
suggesled lhot the opporent weokening of the relotionship between oil prices
ond economic oclivity is illusory, orguing insteod thol lhe true relolionship
between oil prices ond reol economic octivity is osymmetric. with the conelotion
between oil price decreoses ond oulpul significonlly different from the
conelotion between oil price increoses ond oulput (Mork 1989; ond Homilton,
2003). However, Edelslein ond Kilion l2N7,2mq evoluote olternotive hypotheses
ond orgue lhot the evidence of osymmetry cited in the literolure is driven by o
combinoiion of ignoring the effects of lhe i 986 Tox Reform Acl on fixed
invesfment ond lhe oggregolion of energy ond non-energy reloted inveslment.

Theoreticolly, lhe immediote effect of posiiive oil price shocks is lo increose the
cost of production for oil-imporiing counlries. This is likely io decreose ouipul. ond
its mognitude depends on the shope of the oggregote demond curve. Higher oil
prices lower disposoble income ond this decreoses consumplion. Once the oil
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price increoses ore perceived os permonenl, privote inveslmenis olso decreose.
Moreover, if the shocks ore perceived os persislenl, oil is used less in production,
copitol ond lobor produciivity both decreose ond poteniiol outpul folls
(Berument, el ol, 2009). Other studies provide empiricol evidence thol rising oil
prices reduce output ond increose inflolion (Rosche ond lolom, 1977, 1981i
Dorlcy, '1982; Burbidge ond Honison, 1984; Homillon, 1983, 1996: Mork, I 989;

Sontini, 1985; Gisser ond Goodwin, 1986; ond Lee, et ol., 1995). As o result, tox
revenues foll ond budgei deficils increose. Oil price chonges olso offecl trode
ond exchonge rotes. Oil consumplion is difficult lo decreose in lhe shorl-run for
oil-importing countries. When oil prices increose, the inelostic demond curve for
oil meons totol spending on oil imports increoses. This puls pressure on the
exchonge role ond deprecioles lhe locol curency. This depreciotion, in turn.
moy further offect economic performonce. Even if depreciotion increoses lhe
oggregole demond for oil-imporling counfries, prices moy increose due to the
exchonge role poss-ihrough ond lower outpul moy occur due to higher inpul
costs (Berumenl, el ol 2m9). However, the reverse will be the cose for oil-
exporting countries.

Wilh regord to oil price shocks. one inleresting issue is the osymmelric effect of oil
price chonges; thoi lhe impoct of oil price increoses ond oil price decreoses ore
nol lhe some. Pork ond Rotti (2007) show thot oil price increoses hove o greoler
(or significont) influence on the economy thon o decreose in oil price. lt is of
empiricol importonce, lherefore, io investigote lhe osymmetric effect of oil price
chonges on output ond prices in Nigerio in view of the role of oil in on oil-
dependenl economy, like Nigerio. The resl of the poper is structured os follows.
Seclion 2 provides the lileroture review ond lhe theorelicol bockground, while
Seclion 3 presents lhe structurol vector ouloregressive (VAR) model. The empiricol
onolysis is conducted in Section 4, while the summory ond conclusions ore
contoined in the losl Section.

ll. Uleroture Revlew
Although there is vosl literoture lhot investigotes the effects of oil prices on lhe
reol economy, there ore relotively few studies thot investigote lhe osymmetric
effect of oil price chonges on economy octivilies, in developing economies, like
Nigerio. Lee, et ol. (1995) ore the first io employ recenl odvonces in finonciol
economelrics ond model oil price osymmelry using o univoriote generolized
ouloregressive conditionol heleroscedosticity (GARCH, l. ll model. They

colculote on oil price shock vorioble, reflecting lhe unonticipoled component os

well os the time-vorying conditionol vorionce of oil price chonges, introduce il in
vorious vector outoregression (VAR) systems, ond find ihot oil price volotility is



highly significont in exploining economic growrh. They olso estoblish evidence of
osymmelry, in the sense thot positive shocks hove o strong effecl on growth while
negolive shocks do not. A disodvonloge of the Lee, et ol. (1995) opprooch,
however, is thot oil price volotility is o generoted regressor.

Elder ond Serleiis {2008) exomine the direcl effecls of oil price uncerlointy on reol
economic ociivity in the United Stoies, over lhe modern Orgonizotion o,
Peholeum Exporting Counlries (OPEC) period, in the conlexl of o structurol VAR

thol is modified to occommodote GARCH-in-Meon erors. As o meosure of
uncerloinly obout lhe impending oil price. they use the conditionol stondord
deviotion of lhe forecost enor for the chonge in the price of oil. Their moin resull is

thot uncerlointy oboul the price of oil hos hod o negolive ond significont effect
on reol economic octivity over ihe postl975 period. even ofter conholling for
logged oil prices ond logged reol oulput. Their eslimoled effect is robusl to o
number o different specificolions, including olternotive meosures of the price of
oil ond of economic octivity, os well os olternolive somple periods. They olso find
thot occounting for oil price uncertoinly tends lo reinforce ihe decline in reol
GDP in response to higher oil prices, while moderoting lhe shorl-run response of
reol GDP io lower oil prices.

Rohmon ond Serletis (2008) investigote the osymmetric effecls of uncertointy on
oulput growlh ond oil price chonges os well os the response of uncertointy obout
oulput growlh ond oil price chonges to shocks using generol bivoriole fromework
in o modified vector ouloregression. They emdoy simulotion melhods lo
colculote Generolized lmpulse Response Functions {GlRF, ond Vololility lmpulse
Response Functions (VlRFs) to koce the effecls of independent shocks on the
condilionol meons ond the conditionol vorionces, respectively, of the voriobles.
They find thol bivoriole, GARCH-in-meon, osymmelric VAR-BEKK model embodies
o reosonoble descriplion of the monthly U.S. doto, over ihe period from l98l:l lo
2007:1. They show lhot the conditionol vorionce-covorionce process underlying
oulpul growth ond the chonge in lhe reol price of oil exhibits significont non-
diogonolity ond oeymmetry, ond presenls evidence thot increosed uncertointy
obout the chonge in the reol price of oil is ossocioted with o lower overoge
growth role of reol economic octivity.

Mork (1989) investigoles whelher o strong relotionship between oil price chonges
ond ihe GNP growlh rote in lhe US continues to hold when the somple period is

extended to the oil price collopse in 1986 ond lhe oil price is conected for the
effecl of oil price control. He finds thol the negolive conelotion between oil price
increoses ond the GDP growth rote siill exists. Bul the reol effects of oil price
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decreoses ore different from those of oil price increoses. with oil price decreoses
not hoving o stotisticolly significonl impoct on the US economy.

Dovis ond Holliwonger (2001) use VAR to exomine lhe response of job creolion
ond destruction to seporotely defined, posilive ond negotive oil price shocks with
plonlievel census dolo lrom 1972Q2 to 1988Q4 on employmenl, copitol per
employee, energy use, oge ond size of plonl, ond product durobility, ot the four-
digit SIC level. Exomining lhe iob creotion ond destruction between oggregote
ond ollocolive tronsmission mechonisms, they find lhot oggregote chonnels
would increose iob deslruction ond reduce iob creotion in response to on oil
price increose, while on oil price decreose reduces.iob destruclion ond increoses
job creolion symmetricolly. However, ollocotive chonnels would increose bolh
job creolion ond deslluction osymmetricolly in response 10 both price increoses
ond decreoses.

Hooker (l 995) sludies the osymmetric effecls of oil price shocks on GNP by
onolylng the response of inieresl rotes lo oil price shocks. He believes lhot
monetory policy responds to oil price increoses ond not to oil price decreoses. ln
the impulse response funclion onolysis. response of short-term inlerest roles lo the
oil price increoses ond decreoses is osymmetric, which meons lhot oil price
shocks influence the GDP through interesl roies osymmelricolly.

Sodorsky (1999) invesligotes the dynomic interoction between oil price ond other
economic voriobles using on unrestricted VAR wilh US doio on induslriol
production, interest role of o 3-monlh T-bill, oil price (meosured using the
producer price index for fuels), reol slock returns (colculoted using the difference
between the continuously compounded relurns on the S&P 500, ond inflotion
meosured using the consumer price index). The doto ore monlhly lrom 1947.1 lo
1996.4. Aller unit rool ond coiniegroiion tests, he runs on unrestricted VAR with
ordering of interest rotes, reol oil price, industriol production ond reol slock returns.
For oil price chonges he uses lhe growth rote of reol oil price ond oil price
vololility {SOP} which is colculoted by o GARCH(I 'l). He finds lhot oil price

chonges ond oil price volotility hove o significontly negotive impoct on reol stock
returns. He olso finds lhol induskiol produclion ond inlerest rotes respond
posilively to reol stock returns shocks. According lo him, the response of the stock
morkel to oil price shocks is osymmetric. When he uses osymmekic oil price
shock (positive oil price chonges ond negotive oil price chonges), positive

shockJ exploin more forecost eror of vorjonce in reol stock returns, indusiriol
produciion ond inleresl roies thqn negotive shocks during lhe full somple period.
For the post-I985 period, posilive ond negotive oil price shocks exploin olmosl lhe
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some froclion of forecost eror vorionce of reol stock returns, while in the pre-I986
period positive oil price shocks contribule more to the forecosl eror vorionce in

reol stock relurns thon negotive oil price shocks.

ln o reseorch work conducted by Pork ond Rotti (2007) using multivoriote veclor
outoregressive opprooch for o somple period of 1986:l-2005:12 in Norwoy (on oil-
exporting economy like Nigerio), thek findings reveol ttrol oil price fluctuotions
occount for o six percent volotility in reol stock relurns. However, for most
Europeon economies understudied, it hos been shown thol increosed volotility of
oil prices significontly depresses reol siock returns. For the United Stotes, the siudy
reveols thol oil price shocks, rother thon interest roles, exploin more of lhe
fluctuotions in reol stock morket returns. This olso conforms 1o ihe study of
Sodorsky (l 999) thot oil prices exploin o lorger froction of the forecost enor
vorionce in reol slock returns thon interesl rotes ofter 1986.

ln o work conducted by Biarnlond (2008) for Norwoy, in which stock returns ore
incorporoted in o structurol VAR model, il is observed thot o l0 percenl rise in oil
prices, increose stock returns by 2.5 percent with robusl resulis for lineor ond non-
lineor meosures of oil prices. The outhor concludes thot lhe Norwegion economy
responds to higher oil prices by increosing oggregole weolth ond demond, while
emphosizing lhe role of moneiory policy shocks, in porticulor, os driving lorces
behind stock price voriobility in the short run.

Eryigit (2009) onolyze the impocls of oil price chonges on the sectorol indices of
the Turkish stock exchonge using doily doto. Adopting lhe ordinory leosl squore
technique, he estimoles on extended morkei model which include mo*et return,
oil prices (in Turkish Lko), oil price in dollors ond exchonge rote (USD/TL) to
delermine lhe effects of the oil price (USD) chonges on morkel indexes in lstonbul
Stock Exchonge (lSE) for the period of 2000 - 2008. His findings show thot chonges
in oil price (TL) hos siotisticolly significont effects on electricity, wholesole ond
retoil trode, insuronce, holding, investmenl, wood, poper, priniing, bosic meiol.
metol ond non-metol producis, mochinery ond minerol products indices ot the 5
percent significonce level. ln oddilion, chonges in oil price (USD) hove o
significont posilive effecl on wood, poper printing, insuronce ond eleclricity sub-
sector indices.

Using o similor methodology os well os lhe Gronger cousolity opprooch for the
Uniled Sioles for lhe period 1990:l to 2fi7:2, Afshor, e, ol (2008) exomine three
specificotions of oil prices on slock returns. They find oui thol oil price declines
hove o significonl impoct on stock returns, but nol oil price increoses. Further
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onolysis by these oulhors suggesls thot oil price shocks ond the USD cunency ore
importonl sources of stock relurn voriobility. According to Bosher ond Sodorsky
(2006), oil price increoses oct os inflotion lox, which will leod consumers to source
for ollernolive energies. increose risk ond uncerlointy which odversely offecl
slock prices ond reduce weollh. They odopt on internotionol multi-foctor model
thol ollow for bolh conditionol ond uncondilionol risk foctors lo explore the link

between oil price risk ond emerging slock morket returns. They find strong
evidence thol oil price risk impocls stock price returns in emerging mo*els.

Miller ond Rotti (2009) exomine the long-run relolionship belween the world crude
oil price ond internotionol slock morkets for the somple period l97l:l-2008:3
using o co-inlegroted VECM. They conclude thot intemotionol slock morket
indices respond negolively to increoses in the oil price in lhe long run. They olso
esloblish the existence of o long-run co-movement between crude oil price ond
stock mo*et during l97l :l-1980.5 ond 198:2-1999.9 wilh evidence of o
breokdown in the relolionship ofier this period. They find thol il wos suggestive of
lhe possibility thol the relolionship between reol oil price ond reol stock prices hos
chonged in recent time period compored to the eorlier period.

Popopelrou (2001 ) oltempts to investigole the linkoges omong oil prices, reol
stock prices, interesl rotes, reol economic octivity ond employmeni for Greece
using o multivoriote veclor-outoregression (VAR) opprooch. The empiricol results

from lhe poper suggesl thol while oil prices were importont in exploining stock
price movemenls, stock morkel returns do noi leod lo chonges in reol oclivily
ond employment. They however, observe thot chonges in lhe oil price offecl reol
economic octivity ond employment. Dr'esp{ong. et ol QAO3I findings suggest thol
oil price chonges significonily predict negolive excess returns ond thol finonciol
inveslors seem to under-reoct to informotion in the oil price. They observe o slrong
linkoge between monthly stock returns ond logged monthly chonges in oil price.

Cunodo ond de Grocio (2003) onolyze the effecl of oil price chonges by looking
ot the osymmekic effecl of oil price chonges on outpul for o set of Europeon
countries. Following the exisling lileroiure, they meosure oil prices in four differenl
woys. These four methods ore: oil price growth from four quorters eorlier; only the
positive of these growths; moximum growth level of oil prices compored to one,
two, lhree, ond four yeors prior; ond lhe positive slondordized oil price shocks
wilh the condiiionol stondord deviotion thot comes from lhe GARCH (l ,l )

specilicotion. They provide the evidence thol (i) oil price increoses lower the
output bul the evidence for oil price decreoses on oulput is not stotisticolly
significonl ond {ii) oil price shocks' effect on oulpul is higher when oil prices ore
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more stoble thon when lhey ore more volotile. Their resulls suggest thot o non-
lineor relolionship(s) moy exist between oil prices ond oulpul.

ln o loter study, Jimenez-Rodriguez ond Sonchez (2005) extend the previous study
by including Norwoy (o net oil-exporting Europeon country) ond o set of non-
Europeon countries including Conodo, Jopon, ond the US. They olso consider
positive os well os negotive stondordized oil shocks to the onolyses. They find thot
the effect of oil-price rise on output decline is higher thon the effect of oil-price
foll on outpul increose. with the oil-exporting countries in lheir somple (Norwoy
ond lhe UK), oil price increose fovorobly offects Norwoy but odversely offect the
UK.

ll is importonl to recognize thot the effecis of oil price increoses on oulpul growlh
of individuol countries ore mosily positive. They do nol find negotive ond
stotisiicolly significonl effects of oil price shocks on the ouipul growth even for oil-
importing counlries. They nole ihoi not finding lhese effects of oil price increoses
on oil-importing countries does not confrodicl the existing lilerolure.

Mountford (2005) find thot posilive oil shocks (even non-significont ones) increose
oulput for two periods in the UK. Similorly, Hooker (1996) orgues thot ofler 1973, oil
prices no longer Gronger couses outpui ond Jimenez-Rodriguez ond Sonchez
(2005) observe ihot Joponese ouipul increoses wilh oil shocks. Jimenez-Rodriguez
(2008) olso orgues thot even if " [o]n oil price increose lowers the level of
oggregole monufocturing output in oll countries under sludy ... [t]his similority of
response is, however. uncleor when we consider the eight industry groups wilhin
monufocluring." She observes thoi lextile, weoring opporel, ond leother industry
output increoses for Fronce, Germony, ond Spoin with positive oil price shocks.
However, this does not meon lhot ihe odverse effects of oil price shock for
growth ore nol present.

Lippi ond Nobili (2008) moinioin lhot the source of oil shocks moy offect
economic performonce differenfly: oil price increoses due to higher oil demond
shocks offecl oulpul differently thon oil price increoses due to lower world oil
supply shocks. They orgued thoi positive oil supply shocks decreose domestic
production. ln order to ossess the effects of oil supply shocks, they employ the
sign-restrictions opprooch pioneered by Conovo ond Nicolo (2002) ond Uhlig
(2005). They set up o three-vorioble VAR model thot includes world crude oil
production, twelve reol price chonges, ond domestic growth roles. Following
Lippi ond Nobili (20O8), they define positive oil supply price shocks such lhol oil
production decreoses bul oil prices increose of lhe conlemporoneous period

'l



8 Central Bank of Nigeria Economic and Financial Review March 2010

where no oddilionol restrictions ore put on for odditionol periods os well os for
their effeci on output.

ln Nigerio, otiempts hove been mode to exomine the osymmelric effeci of oil
price on oulput ond prices. For exomple, Aliyu (2009b) ossesses empiricol,y, the
effecls of oil price shocks on reol mocroeconomic octivity in Nigerio. ln line with
lhe opprooches employed in the literolure- thot is clossifying oil price os
osymmetric ond net specificotions oil price specificolions- Gronger cousolity tesls
ond multivoriote VAR onolysis were conied oul using both lineor ond non-lineor
specificotions. lnler olio, the lotter cotegory includes two opprooches employed
in the literoture, nomely, the osymmetric ond net specificotions oil price
specificotions. The poper finds evidence of both lineor ond non-lineor impoct of
oil price shocks on reol GDP. ln porticulor, osymmetric oil price increoses in lhe
non-lineor models ore found to hove posilive impoct on reol GDP growth of o
lorger mogniiude thon osymmetric oil price decreoses odversely offects reol
GDP. The non-lineor estimoiion records significonl improvemenl over the lineor
estimotion ond ihe one reported eorlier by Aliyu (20090). Further, ulilizing lhe
Wold ond the Gronger mullivoriote ond bivoriote cousolity lests, results from the
lotter indicote thot lineor price chonge ond oll the other oil price tronsformolions
ore significonl for the system os o whole. The Wold lest indicotes thot our oil price
coefficients in lineor ond osymmelric specificolions ore stolisiicolly significont.

Akpon (2009) onolyses lhe dynomic relotionship between oil price shock ond
economic ocivities. His findings show thot mojor oil price shocks significontly
increose inflolion ond olso direclly increoses reol nolionol income through higher
export eornings, lhough port of this goin is seen to be offset by losses from lower
demond for exports generolly due to the economic recession suffered by koding
porlners. The findings olso reveol o strong posilive relolionship between positive oil
price chonges ond reol govemment expenditures.

Olomolo (2006) investigoted the impoct of oil price shocks on oggregole
economic oclivity (output, inflotion, the reol exchonge rote ond money supply) in
Nigerio using quorterly doto from 1970 lo 2003. The findings reveoled thol
controry to previous empiricol findings, oil price shocks do not offect output ond
inflotion in Nigerio significontly. However, oil price shocks were found to
significontly influence the reol exchonge rote. The outhor orgues thoi oil price
shocks moy give rise lo weolth effect ihot oppreciotes the reol exchonge rote
ond moy squeeze the trodoble sector, giving rise to lhe "Dulch-Diseose".
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lll. Economelrlc Speclflcollon
The Nigerion economy con be described in o structurol form model os follow:

Voy, =V(L)y,-,+ e,
(t)

where Vo is the conlemporoneous coefficient motrix; V(L/ is o motrix of polynomiol
in the log operoior L , yr is on n x I doto veclor thol includes [rGDP, CPl, Mz, Dr,

RER, Po. ASll. rGDP stonds for reol gross domestic producl; CPI is the consumer
price index; M2 represenls monetory oggregote broodly defined, Dr is the deposit
rote (which is the policy vorioble) ond RER stonds for rer exchonge rote defined
os nominol exchonge rote (noiro/dollor) multiplied by relotive prices of the US CPI

ond the N;gerion CPI; Po is the oil prices osymmelry using the Nigerio's bonny light
ond ASI sionds for oll-shore index, proxied for the oclivity in the copitol morket.
a, is o vector of n x I seriolly unconeloted slruclurol dislurbonces ond vor( ,, ) = 6

, where e is o diogonol motrix, so the structurol disturbonces ore ossumed to be
muluolly unconeloted.
The reduced form VAR model is:

y, - M(L)y,-,+ p,
l2l

where M(L)=V-'v(L) iso molrix ol polynomiol in lhe log operotor L ond vor(ur ) =

To ochieve the idenlificotion of the model in equotion I from the eslimoled
porometers in the reduced form in equotion 2, one could hove used os the
boseline idenliticolion scheme. lhe populor ond convenieni melhod bosed on
lhe Choleski decomposition (os in Sims, 1980, omong othersl. However, this

opprooch implies o recursive structure which imposes reslriciions (which connol
be tested) on the bosis of on orbilrory ordering of the voriobles ond lhe estimoied
result moy be sensitive to the ordering imposed. As such, we identify lhe model by
using o non-recursive structure bosed on economic theory ihot ollows
contemporoneous simultoneity omong the voriobles by following Kim ond Roubini
(2000). The non-recursive idenlificotion used os lhe boseline identificotion imposes

exclusion on the conlemporoneous incidence of the shucturol shocks bosed on
prior theoreticol ond empiricol informotion oboul lhe economic slructure.

As shown in equolion 3 below, the following resirictions ore opplied lo the
contemporoneous struclurol poromelers in (1). All the zero restriciions ore on the

9
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conlemporoneous structurol poromelers ond no reslriclions ore imposed on lhe
logged slruclurol poromelers (An ond Sun, 2008).
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€,cop, €cpr, €t.rz, €r>, €nen, Epo and' EASp ore slructurol disturbonces on

reol GDP, consumer price index, oggregote money supply, deposit rote, reol
exchonge role oil price osymmelry ond oll-shore index, respectively.

Before we exdoin the detoils of our idenlifying resfriclions, it is worth noling thot
the following relolions ore contemporoneous reslriciions on the structurol
poromelers of yo wilhout further restriclions on the logged siructurol porometers.
ln constructing lhe identifying restriclions in the model, the poper follows Jimenez-
Rodriguez, (2007), Gordon ond Leeper (1994), Kim ond Roubini (2000), Dovis ond
Holtiwonger (2001)ond Lee ond Ni (2002). ll is ossumed thot oggregote output,
(rGDP) is only contemporoneous influenced by oil price chonges (Po), ond the
prices (CPl) only reoct immediolely to innovotions in oggregole oulpul ond oil
prices. The first two equotions of the system (3) support the ideo lhot the reoction
of the reol seclor (oggregote oulpul ond prices) to shocks in the moneiory sector
(money, inlerest role ond exchonge rote) is sluggish (Jimenez-Rodriguez, 20o7).
The third equotion of the system (3) con be inierpreted os o short-run money
demond equotion. Money demond is ollowed lo respond contemporoneously to
innovolions in oulpul, prices ond inierest rote.

The fourth equoiion represenls lhe monetory policy reoclion function. The

monetory outhority sels lhe interest role ofrer observing the cunent money stock,

oil prices ond the exchonge role, but does not respond conlemporoneously to
disturbonces in oggregote outpul ond prices. The orgumenl is lhot inlormotion
obout the loiter voriobles is only ovoiloble with o log, since they ore not
observoble within o monlh (Jimenez-Roddguez, 2OO7l. The exchonge rote, being
on ossel price, reocts immediotely to oll other mocroeconomic voriobles. We olso

ossume lhot oil prices ore contemporoneously exogenous, thot is, oil prices do

\/rCDP\

ll ;: I

ll nl
ll rl
JI^, J
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v

noi respond conlemporoneously to disturbonces in other mocroeconomic
voriobles (Lee ond Ni, 2002; Jimenez-Rodriguez, 2007].. Furthermore, oll shore
index (ASl) responds contemporoneously to oll mocroeconomic voriobles. 11 is

worth noling thol the non-recursive structure (controry to the recursive one)

ollows coniemporoneous interoctions between the interest rote ond the
exchonge rote, ond the non-reoction of the interesl rote contemporoneously to
chonges in output ond inflotion (Sims ond Zho, 1998), os well os the
contemporoneous interoclions between lhe inleresl role ond money stock (Kim

ond Roubini, 2000).

The VAR models ore estimoled in levels using monrhly dotor beh^/een 1999 ond
2008. All the voriobles ore in logorilhms ond reol form excepl interesl role (Dr).

Given lhe shorl somple, this poper does noi consider on explicit onolysis of lhe
long-run behovior of ihe economy. By estimoiing the VAR in levels, implicil
cointegroling relotionships ore ollowed in lhe doto. Stondord informolion crilerio
ore used to selecl the log lengihs of the VAR, which lurn oul lo be 12. There is no
evidence of struclurol breoks ot the 5 percenl confidence level using Chow test.

Flgure I dlsploys the doto used lor the estlmqtlon ol the Structurol VAR

,d* t

I These doto ore collected lrom vorious publicotions of the Centrol Bonk of Nigerio,
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lV. Emplrlcol Anolyrl!
contemporoneou3 coelllclenl3

The boseline model is eslimoted with 12 logs ond o constonl is ossumed. The

model is iust identified, wilh 21 zero reslrictions2. The likelihood rotio lest suggesls

thol over-idenlified restrictions connot be reiecled of conventionol significonce
level wilh lhe Chi-squore l7l = 2965 ond o p-volue of 0.000. Toble I reporls lhe
eslimoted contemporoneous coefficienls in the structurol model.

Toble l: E flmoted Conlemporoneour Shuclurol Porometers

10000
0.2411000
1.461 1.25* | -1.23* 0

0 0 37.91. I -53.94r

17.78r _23.70. 15.52r _0.63* I

00000
84.19* 62.83. 76J6r -{21 23.9t.

0.621

4.02

0

14.88i

7.41.

I

3.82r

0

0

0

0

-39.31|

0

I

Note: ' denotes significonce ol l% levels of significonce

Toble I eslimoies contemporoneous struclurol poromelers for oil price increose.
Poromelers of oil price decreose ore nol reported here bul ore ovoiloble on
requesi. Aggregole outpul (rcDP) is contemporoneously influenced by oil price
chonges (Po) ond lhe impocl is negotive ond significoni (fl5>0). Prices (CPl) only
reocl immediolely to innovoiions in oggregote output ond oil prices. An increose
in oil prices increoses CPI bul nol significontly (fzo<o) ond increose in outpul
reduces prices significontly (fzr>0). The third equotion of the system (3), which is o
shorl-run money demond equolion, is ollowed to respond contemporoneously lo
innovotions in outpui, p{ices ond interest rote. An increose in outpul, prices, ond
exchonge roie significontly increose demond for money (fsr<o; fsr<o ond far<o),

which conform 1o o pnbn' expectotions.

The fourth equotion, which represents the monelory policy reoction function,
shows thot monetory outhority sets lhe inlerest role ofter observing the current
money stock, oil prices ond the exchonge rote, but does nol respond
contemporoneously to dislurbonces in oggregole output ond prices. An increose
in money demond ond oil price leods to on oppreciotion of the cunency (f+p0;

, Number ol restrlctlons ore derlved uslng the fomulo (n2-nl/2, where n is lhe number of voriqbles in
the SVAR model.
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ond fra>0), while o depreciolion in the exchonge rote increoses interesl rote
(frs<o). The exchonge rote, being on osset price, reocts immediotely to oll other
mocroeconomic voriobles. An increose in oulput, price, money demond interest
rote ond oll-shore index results in exchonge rote deprecotion (lsr<O; fsz<O; fs:<O;

fsr<O ond fsz<0). Also, on oil price increose results in the oppreciolion of the noiro
(fsPol.

Since oil prices ore coniemporoneously exogenous, they do not respond
conlemporoneously 1o disturlconces in other mocroeconomic voriobles. All-shore
index (ASl) responds contemporoneously to oll mocroeconomic voriobles. An
increose in prices ond demond for money reduce oll shore index (fzz>0 ond fzP0).
However, on increose in inlerest roie roises lhe oll shore index (fzr<0).

lmpuba Rerpome Funcllonr
Arymmclry lmpoct o, Oll Prlce
lmpulse response functions ore dynomic simulotions showing the response of on
endogenous vorioble over time io o given shock. Figures 2 ond 3 reveol the
impulse response of on osymmetric impoct of oil prices on oulpul, price. money
demond. exchonge roie ond oll-shore index.

Figure 2: lmpocl ot Oll Price lncreo!6 on outpul, pdce, money demond exchonge
rsle ond oll-shore lndex

R€aponaa ro structurar on€ s.D. tnnoEiios

These figures sho\, iho, posifive oil price shocK ore ossocioted with on increose in
real cDP qfter two months, whereos oil price decreose significon y reduces reqt
outpul immediotely. lt is evident thot the ettect of qn oil-price rise on the increose
in oulpui \s \ess \hon \he ettec\ ot on oilprice lo\\ on the decreose in ourput
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Jimenez-Rodriguez ond Sonchez (2005) findings for Norwoy confirm this. For on oil-
importing country, lhey found thol the effect of on oil-price rise on output decline
is higher thon the effecl of on oil-price foll on oulpul increose.

tlgure 3: lmpocl of Oll Prlce Decreore on odput, pdce, money demond,
exchonge role ond oll-.hore lndex

R.aponre to Struclu.ar On S D hrE\ation!

ln Nigerio, oil price increose leods lo depreciotion of the noiro, which is controry
lo o prioi expeclolion. This confirms the findings by Jimenez-Rodriguez ond
Sonchez (2005), ond Chen ond Chen (2007) thol o rise in reol oil prices led lo o
depreciotion of lhe reol exchonge rcle lor G7 countries. However, Berument, et
ol (2009) find thol the cunency oppreciotes significontly for Omon ond the UAE

(which ore nel oil exporling counlries) when oil price is increosed. They olso find
lhol the curency oppreciotes for lron, Kuwoit, Syrio, ond Tunisio bul these effecls
ore nol stotislicolly significont. However, one needs to be coutious in interpreiing
lhe exchonge role effecls of oil price shocks becouse lhe effect moy depend on
the exchonge role Iegime, ond the willingness of centrol bonks lo use iheir
exchonge reserves for o shore of oil during inlemotionol lrode tronsoctions. Even

though oil price increose results in exchonge rote depreciolion, the depreciolion
in exchonge rote orising from oil price increose is less lhon lhol of oil price

decreose.

It is expected thot the impoct of oil price increose on slock returns in oil-exporting

countries, like Nigerio, should be posilive os shown in the literoture (Pork ond Rotti

(2007)'Thispoperesloblishesthotoilpriceincreoseroisestheoll.shoreindex
immediolely. However, oil price decreose olso increose oll-shore index' which is

puz'ling. One moy interpret this os evidence of the possible nonlineority of the

Ltotion-rnlp between oil prices ond oll-shore index' lt is olso gloring thot even
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though, oil price increose roises oll-shore index, lhe positive impoct of oil price
increose on oll-shore index is less thon lhot of oil price decreose.

Shocks to oil price roises money supply immediotely ond lhis olso impocts inleresl
inslonloneously. However, declining in price due to oil price increose for on oil-
exporling country like Nigerio thot is chorocterized by fiscol dominonce is

puzzling. lt is expected lhot oil price increose will roise inflotion immediolely.
However, oil price decreose reduces money supply immediolely ond this

tronsmits into reduction in price significonlly. lt is gloring thof the impocl of on oil
price decreose on price is higher lhon thot of on oil price increose.

vorlqnce Decomposlllon
Whot is the contribulion of the differenl struclurol shocks on reol GDP, consumer
price index. monelory policy rote, oggregote money supply, nominol exchonge
rote ond olFshore index, orising from oil price osymmelry? The poper ossesses this

issue by compuling the percenloge of lhe vorionce of the k-step oheod forecost
enor thot is occounted for by lhe idenlified structurol shocks. Toble 2 reports the
vorionce decomposilion ol horizons up lo 24 months for reol GDP, consumer
price index. monetory policy rote, oggregoie money supply. oil price, nominol
exchonge rote ond oll-shore index.
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Ioble 2(o): Shuclurol Vodonce Decompo3lllon- Oll Pdce lncreo3s

Yariance Decompositioo of LRGDP:

tknz6 S.Ii. (;DP(Sho.k1) O,l(Skck2) M2(ShockI) I)(Shock4) RIjR(Sh(k5) lt(Shock6) rSI (Shctl
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Yariance Decomposition of DR-
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Variance Decomposition of LR-N[2:

Horizon S.E. Shockl Shock2
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12.633
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\ratiaace Decomposition of LREF-

Hodzon S.E. Shockl Shock2 Shock3 Shock4 Shock5 Shock6 ShockT
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\radaace Decomposition of DLPOP
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Yadaace Decomposition of L\SI
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0.04t)

21.063
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0.003
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Factorizatiod: Structural

Shocks to oil price (increose in oil price) contribule between 22.2- 32.D" lo money
supply vorionce decomposition os shown in Toble 2(o) ond Appendix l, whereos
oil price decreose exploins l8.l -86.5 percent of ihe vorionce decomposilion of
money supply in the some period (Toble 2(b). lt is evident thoi oil price decreose
hos o greoter impoct on money supply thon oil price increose. Also, the impoct of
oil price increose on reol exchonge role shock overoges 28 per cent between 6
ond 24 months horizon. whereos oil price decreose conkibutes, on lhe overoge,
88 per cent of the voriotion in reol exchonge rote, which implies thot the impocl
of oil price decreose on reol exchonge roie is significontly higher thon thol oil
price increose.

0.006

0.006

0.006
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Ioble 2(b): Slructurol Vodsnce Decomporlllon- Oll Prlce Decreose

Yadaoce Decomposition of LRGDP

March 2010
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Vatiance Decomposition of LRER
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Factotization: Structual

Oil price increose occounls for on overoge of 15.5 percent voriotion in reol
output between 6 ond 24 months horizon, whereos oil price decreose conlributes,
on the overoge 93.2 percent to lhe vorioiion in reol output in the some period.
Nexl to its own shocks, lhe coniribution of oil price increose to prices is obout l4
percent ofler 24 month horizon, while oil price decreose occounls for 85 per cent
of the voriotion in prices ofter 24-monlh horizon. The vorionce decomposition
suggesls thot shocks to oil price (increose in oil price) on the overoge exploins
35.3 percent ond 2l percenl of lhe voriotion in deposil role ond oll-shore index,
respectively, between 6 ond 24 monlhs horizon. However, oil price decreose
contributes on the overoge 94 percent ond 93 percent of the vorionce
decomposition of deposit rote ond oll-shore index, respectively. for the some
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period. lt is evidenl from these findings thot on oil price decreose impocted more
significonlly on the Nigerion economy thon on oil price increose.

It is evident thot the impoct of oil price increose or decreose on oulput ond price
diflers significonlly, wilh the dominonce of the impoct of on oil price decreose on
output ond price. This is not surprising in lhot Nigerio depends solely on oil ond
ony negolive shocks lo the price of oil will offect revenue ond invoriobly hinder
the execution of projecls ond plons. Moreover, in oll the vorionce decomposition.
oil price shocks, CPI ond reol GDP ploy significonl role in determining the
vorionce decomposilions orising from oll the shock. The lmplicotion is thot ony
policy to move the economy fonvord must center on price stobilily ond ropid
economic growth, ond oil price ploys o significont role in this regord.

V. Summqry ond Conclu3lon!
This poper develops o struclurol VAR model in which the osymmetric effect of oil
price shock on oulput ond price, omong others, ore onolyzed within o unifying
model. The model is opplied to Nigerio from 1999:01 to 2008:12. Our onolyses stort
from o set of sensible identifying ossumptions which ore consistenl with Nigerio's
economic structure. The resulting predictions support the idenlifying ossumptions
in thot lhe estimoted dynomic responses ore close lo lhe expected movemenls
of mocroeconomic voriobles. Then we study the relolionship omong oil price
shock, outpul, price, money, deposil rote, exchonge rote ond oll-shore index,
ond ihe following empiricol results ore found.

First, thot positive oil price shocks ore ossocioied wilh on increose in reol GDP

ofter iwo monihs, whereos oil price decreose significontly reduces reol oulpul
immediolely. Second. lhot oil price decreose leods to o depreciotion of noiro,
which is olso estoblished by Jimenez-Rodriguez ond Sonchez (2005) ond Chen
ond Chen (2007). fhkd thot the impoct of oil price shock on money supply ond
oll-shore index is osymmelric; il roises the oll-shore index ond money supply
immediotely. Fourth, thot shocks to oil price (increose in oil price) coniribute
between 22.2- 32.2% 1o money supply vorionce decomposilion whereos oil price

decreose contributes 18.I €6.5 percenl of the vorionce decomposition of money
supply in the some period; ond fifth, thot oil price increose occounls for on
overoge ol 15.5 percenl voriolion in reol oulpul between 6 ond 24 months
horizon, whereos oil price decreose contribules, on overoge 93.2 percent lo the
voriolion in reol ouipul in lhe some period.

ln conclusion, lhe osymmelric effect of oil price shocks on oulpul ond price

indicotes thoi economic policy should respond couliously to it. This justifies the



2t

esioblishmenl of Sovereign Weolth Funds (SWF), known os the Nigerion Sovereign
lnvestment Authority Act 201 13. Lucos, (quoted in Berument, et ol 2009) olso
pointed oul in his speech (Tokyo, November I l, 2004) ihot "[...] in reocting lo oil
price shocks, it is, therefore, importont thot policy-mokers do not repeot the
mistokes of the posi [. . . ] Moneiory policy should oim to ensure thot inflolion
expectoiions ore not odversely offected by lhe unovoidoble 'first-round' direct
ond indirect effects of on oil price shock on ihe price level ond lhol they remoin
onchored to price stobility. By preventing oil price shocks from hoving 'second-
round' effects on inflolion expectotions ond on woge ond price-setting
behoviour, monetory policy con contoin the unfovouroble consequences of
these shocks on both infloiion ond growth [...]."

This study limits itself to on onolysis of the effects of oil price shocks on the growth
of economic ociivities in Nigerio. The results constituie o smoll portion of the
domoin of ossociolions ond furiher studies in relotion lo existing economic
shuctures ond the tronsmission chonnels of oil price movements ore required. For

exomple, ihe effects of oil price shocks on fiscol bolonce, cunenl occount,
interest rotes ond reol exchonge rotes could olso be explored.

3 A Sovereign Weolth Fund (SwF) is on inveslment fund owned by o sovereign stote/notion with the
mondoie to invest in finonciol ossels such os slocks, bonds, precious metols, property ond olher
linonciol inslruments. Sovereign weolth Funds ore usuolly estoblished to sove ond invest lhe excess
liquidity thot orises from noturol resource exploitofion. When fo{ inslonce revenue from crude oil soles
exceed the budget proiections, the exlro revenue represenls excess liquidily. PumFing the excess
liquidity through spending bock inlo the nqtionol economy hos lhe copocity to disrupl plonned
economic fundomentols, porticulorly in o siluotion when lhe inflotion rote is high. The nel effecl of thol
is thol the vqlue ol money is offected, economic plons ore disrupled ond lhe economic lorgels
become unreolized. There is thus lhe need lo worehouse ond sove the excess liquidity ond ihen invest
it for the longjerm in order to ensure lhol o nolion moximizes ifs benefits.

Mordi and Adebiyi: Asymmetric Ellects ofOil Prices on Output and Prices
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