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Abstract

This paper consideredtheproblem deferminingheimpact ofpriceofcrudeoil,exchangerate
andnterest rate volatilityontheNigerian
StockexchangmarketThemultifactomodelisusedtoevaluate theeffect ofthe
selectedmacroeconomicvariables and thestock market viotgtisingdata
fromJanuarg2003o0 December2013. Thetest giationarityasperformed
usingAugmertDickeyFuller(ADF) unitrootest andordinary

leastsquarewasemployedeterminéheparametersthemodel.
Theresultofthistudyrevealethathevolatility oftheselectedmacroeconomic  variables greatly
affectstheNigerianstockarket

Keywords: Macroeconomic Variables, VolatiliBtockReturnd.,iquidity, hedgeratio,
factor betasNigerian StockExchange.

1. Introduction

Lack ofagenerahgreemetasto theelationshipbetween price ofcrude oil,exchange rat¢erest
rateandstockmarket volatilityhascreated alotof
conflictingbuinterestingindingsbasedonttexisting  literaturesEither stockmarket is
affectedbymarket newsormarket newsis affectedbythestadiet volatilitywhichinturn
influencethedecisionofinvestors, financialandeconamalystThishasesulted
inconcurremstudiesby different researchersin theworldincluding®ria. SinceNigeria isan
importbasedountryalmost alloftheimporters requireloanfacilitiestofinaest
businessesandtlgeeatly impact ometurn®ninvestmemasaresult ofthehighterestate.
Besides,th#adingcommunityneeds foreignexchangeratetofacilitate
tradeandexchangeratdatilityaffectsthevolumeoftrade ahquidity ofthefirms. Nonetheless,
crudeoilbeenthemainsourceofexport andrevenuegeneration Nigtréan
economyfluctuationsncrudeoilpriceswillimpact  greatlyonthegrowth  ofthenation emis
ofbudgetandplanning.

Cheretal[1],studied economicforcesandthestockmarket uAnigtragepricingtheory
(APT)frame work. They foundsignificartrelationshifppetween
theindustrigbroductioninflation rate, interestrate,bondyieldandtheUSstxckange.

The effectofeconomic variables onthe USeconomy using S&P500 mtwd#etermindowthe
performance ofthe economy influencesthe success ofthe stodketmand viceersa was
examined by [2]Hestudied howterestates, realGDP and the Fisher effectimpact the S&P
500and variousndustriesincluding utilities,transportjnancial,andtechnology index. Theresult



ofhisstudies showegHathereal GDP isthe greatesteconord&terminatofstockmarket prices.
Healsodiscovered thamemploymet ratesignificantly influenddeperformance
oftheoverallstockmarket butdoesnotindicate wlimclustry toinvest inandmoresoinflation
andnterestate affectsstockmarket significantly

Thelongtermequilibrium relationshipbetweenselectedmacroecowanablesand
Singaporestock market aswellasthe hotel index was exdniisiago-integratiomnalysis [3].
They concluded thatSingapore’s stock market andoropertyndex formed co-
integrationrelationshipith  changes ithe short and long-term interestates,
industrialproductiopricelevel,exchangerate andmoneysupply. The
financeindexandHotelindexfoimsignificartrelationshigvithmoneysupplyandlongtelimterestr
ate.

Jechche[4] examined taebitragericetheory within avectautoregressiy®AR)
frameworkheoryforthe caseofZimbabwe stockmarket and three macroeconanables; (CPI)
inflation, exchange rate, andGrossdomesficoductisingGrangercausality
testwithimpulseresponseandvariaieeommsition.  Granger causality shdwathere
isunidirectionatausality fromconsumer priceindextostockpiieg, nocausality between GDP,
exchangerate andstockprice. Variance decomposition indicdiedsDP explainsdeviations
inthestockpriceswhileimpulseresponsefunction regegiaficartrelationship betveen
exchangerate andstockmarket pricgotbabwe.

Humpe et al[5] examined the influenceofmacroeconomicvariablbe stock pricesinthe @&d
Japamsingstandarddiscounted valuemodel,they  usedintegratiomnalysis  tomodelthe
longterm re- lationshigpetween industrialproductiortonsumer priceindex,moneysupply,
longterm interestate and stock pricesinthe USandapan.The stock pricespositively related
toindustrialproductiomdex and negatively related toboth
theconsumerpriceindexandlongténterestate basedontheUSstankaketdata. Whereas,
thelJapanestata indicated that stockpricesareinfluencedpositively bytheustrial
productiorndex and negatively  bythe  money supply and  alsothe
industrialproductiowasegatiely influencedbytheconsumer
priceindexandlongterinterestrate.

Gay [6]studied theeffectofmacroeconomic variables onthe stoakkemnreturns for four
emerging economies; Brazil, Russia, Indiaand China. indestigatethe time series
relationshipetween  stock market indexpricesandthemacroeconomic variables
ofoilpricesandexchangerate forthefoaurtries using the Box-Jenkins ARIMA model. Heused
the moving-averages at the one-momttving-averageSMA(1)), three-montimoving-averages
(MA(3)), six-month moving-averages (MA(6)), antivelve-morth moving-averages (MA(12))
forthe laggeddependetofstock market price and thivointerveningvarblesofexchangerate
andoilprice. Hehypothesizes apositive relation between theegerste anihe stockmarket
andhypothesizes anegatineationshipetween crude oilandthe stockprices. Hetlse®ickey-
Fuller test to confirmnonstationaritgata andransformethe data to b&tationarysing first-
order differencing. Hisstudies revealdththere exist eelationshifppetween the macroeconomic
factors ofexchange rate and oilprice onthe stock market ofBrazil, Rusama China.
macroeconomicadors ofexchange rate and oilpriceonthe stock market exchangefiieail,
Russia, India, and Chinaid not revealaignificartrelationshipHehowevestatedthahere
wasnaignificartrelationshifpetveen theselectedmacroeconomic variables
andtheselectedcountries stotdrletdata basedontparameter

valuesforthendependetvariables  andtheircorresponding p-valuesand%]eRparameter



foreachmodel.

Rashid [7]studied macroeconomicsvariable and stock maebrmance with aviewoftesting
fordynamic linkages with a known structurabreak. Hénvestigatethe
dynamicénteractiometween  four microeconomic variables(consumer priceindex,
Industrialproductiorexchange rate and the marketaite ofinteresthnd stock prices
inPakistanysingco-integratiomnd Granger causality teshatare robust tostructurabreaks.
Thestudy revealed thatherexistlongrurbidirectionalcausatidretween thiour
macroeconomic variablesandBekistastoclkorices.

Pilinkuset al[8]studied theshort-runoélationshippetween stockmarket priceandcraconomic
variables irnLithuaniausingimpulse response function. Their result clearly inddtahathe
macraecaomic variables significantly affectsthestockmarketpeioLithuania. The
macroeconomic variables used in the study wereas follows: seasonally
adjustedrossdomestgroduc{GDP) at previous year prices; harmonized consumer
priceindex(HCPl)as compared t02005,the narrow moneysupply(M.e.currency incirculation
andvernightdeposits inLitasandforeigncurrenciesemploymetratq UR) reflecting tendencies
inthe labour market; thremorthsVilnius interbankfferedrate(VILIBOR3M) whichisbased
onthe quotes ofnot lessthan five(5)localcommercial banks, desthnbythe Bank of
Lithuaniawhicharemost active Lithuaniarmoneymarket; and the exchange rate ofLitasagainst
the USdollar.

Rahmaiet al[9]examined thanteractionbetweenstock market pricesand exchangerataiee
emergingcountries ofsouth AsianamelyBangladesh, IndiaPakidtamsinglohanseprocedure
totest forco-integrationrelationshgndrevealethathereisnco-integratiomorcausality
relationshifpetweenstockpricesandexchangerate irgbartries.

Another study bySingh [10]explored thelationship betweenstockmarket index and three
Macroeconomic variables ofindian economy usingorrelationynit root stationaryest and
Granger Causaliy test. He usedmonthly datafromApril, 1995toMarch,
2009forallthevariablethais,BSESensewhole-

salepriceinde@/VVPI) indexoindustrialproduction (lIRndexchangate (Rs/USDMHisresults
showedhathestockmarket index,thedustrialproductiomdex,exchangerate,
andwholesalepriceindegntained aunit rootandweirgegratedforder one. The Granger
causality test indicatedhatlP isthe onlyvariable having bilateral causaelationshipvith
BSESensex,WPI ishaving strongorrelationwith Sensexbut itishavingunilateratausality
withBSESensex. Hediscovered thatindian stockmarket wasedigyexchangerate aimélation.
Agrawal et al[11]studied therelationshipbetween Niftyreturnsand USDatachangerate.
They applied unit root test and Granger causality toverifygbetionaritypfexchange rate and
Nifty returns andtheelationshipthaxistwithboth. Theyhighlighted
Nifty returngndexchangeratewestionary
atthelevelformandnidirectionalrelationshigxistbetween them

Abrahanpl2?]studied the relationshippetween the stock market and selected
macroeconomicvariablesinNigeriaemploying ADF stationarityest
andtheerrorcorrectionmodel. He fouttilaexchange rateinflation rate, andtheminimumee
discountingate (MRR) affectedthe stookarket. Heconcluded thatbyachieving stable
exchange and alteringthe MRR monetarypolicy wouldbeeffeoiivgiroving theperformance
oftheNigeriastocinarket.

Benakovietal[13]analyze  stockmarket return®ffourteen  (14)stockslisted onthe
CroatianCapital market from2004t02009usinginflation rate,



IndustrialProductioimdexjnterestate, market indeand oilpricesasfactors. They
discoveredthatthe marketindexhas the largeststatassignificancefaall
stocksandapositivelationshiporeturns.Interesate, oilpricesandindexof
industrialproductionalso showedapositive relationshiptotiee¢urnsvhileinflation
affectedtheeturnsiegatiely.

Kuwornuetal[14]examined theelationshifpetween macroeconomic
variablesandthestoekchange  returns  inGhana usingthefuhformatiormaximum
likelihoodestimatioprocedure.  Theyusednsumer priceindex,crudeoilprice,exchangerate
and9ldayreasuryillrate. Their resultrevealédathereis significartrelationshippetween
stockmarketreturngnd three ofthe macroeconomic variablesnsumerpriceindex, exchange
rate, Treasuryillrate, whilethe priceofcrude oilhavesignificarteffectorthe stockmarket
Alvan[15] examines the causetlationshipamong stockmarket pricesrealGDP and the Index
oflndustrial productionnNigeriausingjuarterlylata fromthe firsjuarteof1984tothe fourth
quarteof

2008.Granger causalitytestindicabedirectionatausality
betweenstockpricesa@DP.

Osenetal[16]employed ARK)-EGARCH(p,q) technique to examine theolatilityin stock
market andmacroeconomic variablesandusedLA-VARGranger causality
testtoanalyzethrelationshifpetwveen stockmarketolatilityandmacroeconomic variables
volatilityinNigeriafortheperiod1986to20WL8ing time seriesdata. They discovered thatabi-causal
relationshipexistsbetween realGDP whileerestrate andinflation
ratehadnocausalationship.

Afzalet al[l17]invedigatadthe casual relationshipbetween four macroeconomic vasabl

(M1,M2, Inflation rateandexchange rate)
andDhakastockexchange(DSE)pricesusaigtegratioandsSrarger causality test.
Theydiscovered thatcointegratioexists

betweenstockpricesandthemacroeconomicvariables  @pdetisa. They  didnot
supportthe hypothesisafformatiorefficiencyinthe casetiie DSEmarketofBangladesh.
Herveetal[18]examined  thecaus&lationshipetween  stockmarket andmacroeconomic
variablesinCoteD’lvoireusingError correction modelsandGranger causalitytest.
TheyinvestigatetheCot®’lvoire stock market and the followingselected macroeconomic
variables; Industrialproductiomdex, = consumer priceindex,domestic interestate,
realexchangerate andrealmoneysupplyulkimannsentsultivariate co-integratiotest
techniques.The study revealedthatthere ¢eaintegratiobetween macroeconomicvariables
andstockpricesinCote D’lvoire. The result ofthe impulsgpoasefunction and forecastrror
variance decomposition indicatédabnlythe consumer priceindexand the domeistterestate

out of the five(5) macroeconomic variables hasmg@ificartrelationshigvith the stockmarket.
The Grangercausality testbased onthe vector autoregresaRE(¥nalyticalframework
wasemployed and @mpiricallyrevealethathereisastrorigj-
directionalrelationshipetweenthestockpriceanddomeistierestrate.

Ali [19]investigatethe impact  ofchanges in selected microeconomic and macroe@nomi
variablesnamely; market dividend yield, market price earnings mekipl monthly average
market capitalization andaveraggading/olumeontheeturn®nDhaka stockexchangemarket
usinganultivariateregression modekvaluatednastandar@®LSformula toestimate
therelationshianddiscovered thabasedothe regression coefficient,inflation  and
foreigmemittancéave negative influencewhifedustriaproduction index,market P/Esand



monthly  percertaverage growth inmarket capitalizatiomavepositive influence
withthestockmarket returns. The study revealethausingthemethods  ofroottest,
cointegratiotesand long-run granger causalitytest proposed microeconomic  variables
havealong-run equilibriumelationshipamongthemselves andwiththestpdke.
Izedonmietal[20],examined theperformanceAmdfitragePricing theory (APT)ontheNigerian
stock market usinthree(3jnacroeconomic variables( inflation, exchange rate andrkeana
capitalization).They investigatédstocksusingordinary
leassquare(OLSYndobservedtherearesignificarteffectsothose  variables  ontheNigerian
stockmarlet.

Patel [21]studied the effectofmacroeconod@terminants ontheperformance ofthelndian
stockmaiketusingmonthly data from1991to2011 dahtmacroeconomic variables
namelyinterestate, inflation rate, exchange rate, indeximdustrialproductionmoney supply,
Gold price, silverprice and qitice. Heusedwo stockmarket
indices,theSENSEXandNXNiftyusidghansencointegratitast, Grangercausality
testandvectorerrorcorrection model(VECM). Hisstudiesre@ddabt alongrumelationship
existbetween macroeconomicvariablesandthestockmarkiete s

Sadia [22]examined the impactofmacroeconomic variablesorstioeketurndyapplying
theAPTframework. Heused fivemacroeconomic variables (nsupgy, exchange rate,
industrial  production, short term interestateand oilprices) andthestockdata
fromninesectors(oilandgas,textile, composite, jute, cement, cableandelectronics,
automobilechemicalangharmaceuticdkasingandglass,aodranics.  Hisstudies  revealed
thathemacroeconomic  variables hasemificartimpact ontheeturnsstating thathe
contributiorofthe macroeconomic variables determininghe valueofanasset wasvemyall.
Hediscovered thatshort terminterestrate bagdficartimpact omreturn®fvarious sectors
whereasexchangerateandoilpriceskaysificartimpact
onspecificsectorsliketheoilandgastomobile,cablancelectronics.

Zhu[23]studied the impact ofinflation rate, mosapply(m2)exchange rate,
industriaproduction, bond, exports, imports, foreignreserveandnemploymetrate onthe
returrofenergysectori@hanghai stockexchangmarketThestudy applied

theAugmente®dickeyFuller (ADF) modelinordertestuait auto regressive root and APT model
to investigaterelationshietween stockreturrofenergy sectorin Shanghai stockmarket
andthesevenmacroeconomic variables. Thestudy revealed thatexeliang exports,
foreignreserve,anthemploymetrate  haveeffectsinthestaeturrofenergysectori@hanghai
stockmarlet.

Rasaq [24]analyzethe impact ofexchange ratelatilityonmacroeconomicvariables
usingcorrelation matrix ordinary leastsquare and granger causality testhe S$tudy
reviewedexchange ratevolatility@agositiveinfluenceonGDP, foreigndirect investmentandtrade
opennesshut withnegative influencéoainflationaryrate intheourtry.

Chandnetal[25]studied the effectsofmacroeconomic variables onstockmasiegthe Indian
perspectiveinordertmvestigatéherelationshifpetween Indian
stockmarketandseven(fhacraanomic variables namely the Index
ofIndustrialProduction(lIPfonsumer Price Index (CPIl)Callmoneyate (CMR), Dollar
price(DP)Foreign Institutionalnvestmen(FIl), crude oiprices(CO)Gold  prices(GP).
Theyusedsectoralanalysisoffivesectorsnamelymetal, auto, talcapi
goods,FMCGandconsunrabks, and employed the Granger causality test, regression
analysis andcorrelatiomnalysis toexamine theelaionship between the stockmarket and the



macroeconomic variables. They discoveredthatexchange , rate
foreigninstitutionalnvestmemand callrate wererelatively mosignificartand
likelytoinfluencdndian stock marketAlso,FIl andSENSEX, callrate and SENSEX had positive
relationshigvhereas exdhange rate andSENSEXshowedanegative relation. Theyconcluded
thatinthelongrunthelndian stoclarket ismoredriven bydomestic
macroeconomicfactorsratherthan theglédetiors.

Talla [26fesearched onthe impact ofmacroeconomic variables ortiheknsarket pricesofthe
Stack- holm stock exchange usingnultivariateegression model, unit root test and Granger
causality test.He discoveredthainflation and currencylepreciatiohave aignificartnegative
influenceonstock  market priceswhilénterestate negatively influencethestockpricesbut
itwasnotsignificant. Healstatedhat money supply waspositively associated to  stock
pricesalthougmot significartand thanobidirectional Grange causality
wasfoundbetweenstockpricesandallthevariables under study exceypdinectional
causalrelation fromstockpricetdlation.

Emenikest al [27]examined stock marketeturnvolatilityand the macroeconomic variables
inNigeriausingGARCH-X modelandfive(5)macroeconomic variables namelybmuateysupply,
consumerprice index, credit tothe private sector, DS8llar/Naireexchange rate and the net
foreignassets. Theysedthe all share index froddanuary996to March 2013and discovered

thathe Nigerian stock exchange market returnvolatilityispositively
influencedbychangesinexchangerate andcredit toprivate bettor negatively
influencedbychangesinbroad moneysupply and inflation. Onthe othet, fthangesimet

foreignassets had anegativelationshipbutot significartto influencechanges instock market
returnvolatility.

Ourstudydisagreewiththeopinion§df, [9], [16], [17], [18], [20] and [22] The existingnodels

and approachsedarebased onperfect market asinthe developed countries apd th
failtoconsidethe micro-macro volatilityand liquidity.The objectives ofthis paper
istodeterminé¢he relationshifpetween the macroeconomic variables and the stockmarket
volatilityusingmultifactormodeland  the approachf microfoundationfthemacroeconomic
variables.

2.1 Assets and Returns

Asset refers to a resource with economic value thahdividual, corporation, state or country
owns or controls with the expectation that it will pdevifuture benefit. We shall be
investigating equity oriented assets that's the stoakket; a type of security that signifies
ownership in a corporation and represents a claim on part obtperation’s assets and
earnings which may either be a gain or loss of a securigygiven period. Most investors are
concerned with financial risk. The return on an investmeexsessed as a fraction of its revenue
and the initial investment. If an investor buy an assdteat¢ihd of a holding periad with price
P., and later sold the assetBt, at the end of the holding period, then the net return over
the holding period from, tot, is given by;

Py

— P,
R, = —2— "1 — AP,
t P, VAP

1

2.2 Assets Pricing Models



This refers to any of the several models used to deterthenexpected or appropriate price or
return on an asset at a given time and level of risk. Twieoprominent assets pricing models are
the capital asset pricing model (CAPM) by Sharpe (1964) andrbigage pricing theory (ATP)
by Ross (1976).

2.2.1 Capital Assets Pricing Models (CAPM)

The capital assets pricing model (CAPM) was developed by8{a864), the works by the Black
et al (1972) and Fama and Macbeth (1973) showed the importance of the modetririrdetethe
relationship between risk and return in asset pricing. Theipiencf CAPM is based on building
an efficient market portfolio that maximizes the returns av@ngevel of risk. The expected return
of an individual asset is a function of the covariance ofrible with the stock market; that is
the expected return on a stock depends on the risk feeamndt the risk free premium which
is evaluated by the stocks receptive to the news imé#rket (beta coefficient).

The CAPM states that in equilibrium, only the systemdtitarket) risk is priced and not the
total risk, thus investors do not require to be compensated for umsggrnce the market beta are
determined by the expected return of an asset simply by asirgonomic argument that all
investors hold the same tangent portfolio. The CAPM are basetleo@dpital Market Line
(CML) and is only valid for efficient portfolios which combineskifree asset and market
portfolio and assume that all risk comes from market portfolibe Guestion now is, how we
handle inefficient portfolios or individual stocks which don’t lie oea @ML hence the need for a
different model. The CAPM is stated as follows;

E(ry) =15+ BiE(rm — 17)
Where,

» E(r) is the expected return on a asset i,
» 1y isthe risk free rate of return,

* n,iS the expected market return(portfolio return),

 pB; isthe beta coefficient of asset i which is a fiemc of market news and the stock
movements; that is, it measures volatility or risk and

* E(ny, — 17)is the clear price of the risk.

2.2.2 Arbitrage Pricing Theory (APT)

In 1976, an economist Stephen Ross developed the Arbitrage Pfibewyy (APT) as an
alternative to the CAPM. The APT has the potential to overdoAfeM weakness, it requires less
and more realistic assumptions to be generated by a sinpteage argument and it's
explanatory power is potentially better since it is a nadtdr model in which every investor
believes that the stochastic properties of returns pifataas- sets are consistent with a factor
structure.

Ross (1976) argues that the expected returns of an assetegréssed as a linear function of the
macroeconomic variables or theoretical market indices withfatter specific beta coefficient.
That is, if equilibrium prices offer no arbitrage opportunitesr static portfolios of the assets,
then the expected returns on the assets are approximatetlylneésted to factor loadings which



are proportional to the returns’ covariance with the factor®T Assumes that two otherwise
identical assets cannot sell at different prices and thatisag$arns are linearly related to a set of
indexes each representing a factor that influences the retamasfset.

E(r) =11+ Xi=1 B (e — Elfi]) + &
Where,

* E[fi] is the expected return of stock i,

* [ isthe sensitivity of stock i to factor Kk,

* fx isthe return of factor k, with B[ — E[f; ]] = O,
* ¢ isthe idiosyncratic return stock | and
 E[g]=0

2.2.3 Macroeconomic Variables Description

Macroeconomic variables are generally referred to asstitati indicators that reflect the
economic, situation of a country during a period of time. Econoh@ortes such as classical,
Keynesian monetary among others allocate unequal power to various ecowvanables.
Therefore it is difficult to select a set of macroecononaigables that would be most valuable in
establishing the relationship between macroeconomic variablesaokdnsarket price. Thus, we
shall be selecting the following macroeconomic variables bed¢hegere popular and reflect the
situation in the country’s economy and the financial statudhieofdountry ; Foreign Exchange
Rate (FER), Interest rate (IR) and price of crude@it)(

2.2.3.1ForeignExchange Rate

Stockpricescanbeinfluencedbyexcharmge fluctuations asthe currency devaluation may lead to
inflationary process&s the country sinceit reduces consumer expenditure and profitsearned

bylocal companies. Thisstudyemploysforeignexchangerateasendbfrisoliatiar
toNairaexchangerateandhypothesizedthat alossinvalueofthehmesecy isnegatively
relatedtostockprice. Sincethe economyofNigeria imprt-demand
drivenchangesintheexchangerate thereforeaffectsbusinesseashfl  andprofitability

asthecostofimportingrawmaterials andotherimportbeitiffectedbysudhuctuations.
223nterest Rate

The rate of interest is a rate of return promisgatborrower to a lender. This is important
because it governs the redistribution of purchapimger across time; many different interest
rates in the economy vary by duration and degregskfand very often move up and down

together. Interest rates are determined by tHeatiwve borrowing and lending decisions of

thousands of participants in the money and capitatkets and are also impacted by
changing perceptions of risk by participants ia thoney and capital markets, especially
the risk of borrower default, liquidity risk, paaisk, reinvestment risk, inflation risk, term

or maturity risk, marketability risk, and cablk.

Low interest rate increase the present value of future faaghthus increasing the attractiveness
of investment. We hypothesize a negative relationship betintsrast rates and stock prices.



2.2.3.3 PriceofCrudeOil

Crudeoilisanessentialinput forproduction anttheo
priceofoilisincludedasaproxyforrealeconomicactivity. Increasepribe
ofoilinthenationahnd/orinternationaharkeugmetithecostsgbroduction
forcompaniesandeventually, reducetheirprofitswhichwillcaoséstturns to fall. We

hypothesized a negative relationshipb etw e e n oilprice anégtmes.

2.2.3.4 Data Source

We collected monthly stock market data from Jar2@@§ to May 2013 from the Nigerian stock exchahgee hundred
fourteen (114) companies listed on the stock egehamarket for empirical analysis and the monthigrosaonomic
variables were obtained from the Central Bank gétidi (CBN) and the Nation Bureau of Statistics §NBWe
transformed the variables using natural lbgarisince most statistical methods work best Wisettata. are normally
distributed or at least symmetrically distribuiad have a constant variance, and the transfaatadwill often exhibit
less skewness and a more constant variable rechipahe original variables. This will mitigiacorrelation between
the macroeconomic varables and also heledircing heteroscedasticity as it compresses tie irsevhich the
variables are being measured. The table (32 brbws data description and data source ofdlaegamacroeconomic
variables;

Variable. Concep Descriptior Units Sourct

INFER | Natural logarithm c IFEM Dollar Foreign | NGNperUSC | CBN
FER Exchang&kate

InIR Natural logarithm olR | InterestRate percentage CBN

InOP Natural logarithm oOF | Price ofCrudeOil USDperBarre | CBN

Table3.1:Data DescriptionandData Source

2.3 Method
According tothe postulatefAPT, the differencebetween the actual orrealizwirrand the
expected returrforanyassetisequaltothesumofoverallriskfactors

oftheriskexposur@hats,thebeta fahatriskfactor) multiplied bythe realization forthe riskfactor
plusanasset specifidiosyncraticisk) errorterm. Wethen have thefollowingpdel,
lnRit - BO + anPBlt + lTLFER,BZt + lnIRB3t + Sit (1)

Where,

In isthenaturallogarithm,

R;;istheeturrofstock (i=l,--114)

IRisthdnterestrate,

OP istheCrude ORrice,

Boistheriskfreerate (thentercepbftheregression),

B1:is theestimatiomftheloadingofaecuriyi,on crude oil price.

B2:is theestimatiomftheloadingofaecuriyi,on Foreign Exchange Rate.



Bs:is theestimatiomftheloadingofaecuriyi,on Interest Rate.
g;istheerrorterm fde=1,-,114 and
tis time.

Also,the  stockexpected returnsvector orihogonaibothe weightsvector, therefore,

thestockexpectedeturrvector must bealineaombinatiomftheunit beta coefficientsvector

andunique  riskomponerts  vector (thoughtheuniqueriskcomponents hasanexpected
valueofzero). Thus, westate that

El[r;] = 80 + 61f1¢ + -+ 6Pt

where,

E[r;]=( istheestimatedverage returnofeastock,

&y =ryistherisk-leseeturrrate and

di =r;—rristhefactor riskpremiaorcoefficientsrelating thebetasgeetedreturns.

Equatlor{ isamultivariateaw returnmodelinwhichallthe
varlablesareenteredi ntothemodsobtal shocksthaisthe shockcontains
boththeexpectedand unexpedethponents). Westimate thefactor loadirf$jgforeachsecurity
i=1,--,114usingthe individual stocksaswellasthe averagarnofeachsecurity inthesample,

Wecollectedmonthlystockmarket
datafrondanuar005toMay2013fromtheNigerianstazkthange ofonehundred and
fourteen(114)companieslistedonthestockexchangemarket foreatgiatysis antthe monthly
macroeconomicvariableswearetainedromtheCentraBankofNigeria(CBN). Waansformed
thevariables usingaturallogarithrmincemostatisticainethods workbestwhenthedata
arenormally distributedrat leassymmetricallydistributeahd have eonstamvariance, and the
transformedata willoften exhibit lessskewnessand ammoastamvariable compared tothe
original variables. This will mitigate correlationbe®n themacroeconomic
variablesandalsohelpinreducing heteroscedastidgtty@asmpressesthescaleinwhichthevariables
arebeingneasuredWe used R Statistical package to estimate the paresmet@croeconomic
factor model and to test for the stationarity of the dataguAugmented Dickey Fuller test.

3. ResultsandDiscussions

We performed the unitroottestonthestockdata andthemacroeconoab@s
usingthdugmented Dickey+uller(ADF) method and discovered that the seriege ar
stationaryThisstudy showetthatllthestockareaffectedbytheselectedmacroeconomic variables
alsotheirhedgeratioisnabnstamorevenhdistributedcrossthestocksofthe ld@mpanies.
Inviewoftheabove,webrieflydiscussthehedgeratios andthefacdomtpsofthestocksasitrelates
tothemacroeconomic variablesunderstudyasfollows (seentippd);

3.1.1. Discussion of theHedgeRatjp)
The Hedgeratid{o) of seven companies was negative meaningastheunderlyinggecurit

increasesthevalueoftheoption willdecrease. Theremaining 107h#ueghesigeratio
whichimpliegheunderlying securityreturnincreaseswithacorresponding
increaseinthevalueoftbgtion.

3.1.2. EffectsofPrice ofCrude Ofi{)

Fifty five companies have negativebetaloadings for crudevbithmeanincreaseinpriceof
crudeoilwillresult inthedecreasemturroftheaffectedcompanies.



3.1.3. EffectsofExchangeRaté)

The  factor loadings for exchange rate of 100 companieswerenegative
indicatingthatthehighertheexchangerate thestock
returrofthecompanieswilldecreasewhereascompanies with positiver fisadings for exchange
ratewill enjoy anincrease in their stock returns

3.1.4. EffectsdihteresRate (33)

Sixty three (63) companies have anegata@orbeta for interest rate which means increase
ininterestate willreduce the stock returrofthe aforementionedcompanies
whilethosewithpositive beta loadingswillenjoyincreasing stetkrn.

4.Conclusion

Weconcluded thattheimpact ofmacroeconomic variablesonthestockdassignificart and
explained betterwithtmaultifactomodelandusingthmicrofundationThisapproachanbeused
selecting adiverseportfolio werethe factor betas foreaclmaasnomic variable canbemaximize
usingtheavailabledata.
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APPENDIX 1

CMP|  Bo B1 B2 po |, D p.vALUE < REMAR
1|218.147| 0.0808| -45.947| -10.047, -36.3 0.01| Mean-reverting
21296.671 -8.626| -46.865| -19.65|-39.54 0.01| Mean-reverting
3| 217.38| -7.04| -68.42, 43.54|-28.26 0.01| Mean-reverting
41106.282| -6.826| -0.207| 11.565|-37.79 0.01| Mean-reverting
5(129.623| -2.803| -25.449, -1.884|-36.75 0.01| Mean-reverting
6 346 7.84| -143.61| 42.92 -21 0.01| Mean-reverting
71362.832] 3.227|141.692| 101.986| -38.65 0.01| Mean-reverting
8| 941.19| -19.01| -176.78, 16.02| -38.78 0.01| Mean-reverting
9| 128.27| -2.74| -19.82| -2.94|-37.92 0.01| Mean-reverting
10| 81.302| 3.321| -19.546| -11.307| -17.76 0.01| Mean-reverting
11 9.514| 0.637| -0.656| 0.633|-8.092 0.01| Mean-reverting
12| 341.48| -7.326| -66.689| -7.741|-36.81 0.01| Mean-reverting
13| 77.036|-1.6936| -23.084| 8.145|-17.11 0.01| Mean-reverting
14| 236.73| 26.74| -15.15 -186.2| -5.6 0.01| Mean-reverting
15 180 452 -46.66| -9.68|-6.257 0.01| Mean-reverting
16 8.442| 1.473| -6.798| 4.784|-7.557 0.01| Mean-reverting
17| 87.321] 1.889| -17.945, 2.586|-27.88 0.01| Mean-reverting
18| 457.686| 8.4052| -96.592| -9.5409| -13.5 0.01| Mean-reverting
19| 714.85| -15.14| -135.72| -3.66| -33.5 0.01| Mean-reverting
20| 13293 -4.61 -32.3| 12.08| -23.47 0.01| Mean-reverting
21| 221.769| -6.717| -36.445| -8.128 -34 0.01| Mean-reverting
22| 555.65 5.21| -120.67| -5.42|-32.52 0.01| Mean-reverting
23| 22.46| -1.39 3.46 3.23| -3.81 0.0185| Mean-reverting
24| 438.57 1.76| -98.56| -33.33|-6.538 0.01| Mean-reverting
25 738.6| -11.2 -22.9| 102.1| -30.39 0.01| Mean-reverting
26| 118.72 2.18| -31.87 -1.37| -7.363 0.01| Mean-reverting
27| 66.945| 0.435| -13.179| -3.197|-17.84 0.01| Mean-reverting
28| 47.776/ 0.308| -11.169 -4.75| -28.58 0.01| Mean-reverting
29| 77.0006| -1.6981| -23.037| 8.0813|-17.12 0.01| Mean-reverting
30| -74.895| 1.981| 0.982| 13.82|-18.37 0.01| Mean-reverting
31| 19.933| 0.409| 1.526| 8.608| -35.3 0.01| Mean-reverting
32| 96.22 1.17| -37.17| -4.57|-10.37 0.01| Mean-reverting
33| 217.968| 0.0828| -45.862| -10.109| -36.36 0.01| Mean-reverting
34| 366.19| -11.38| -79.75 -5.03| -27.72 0.01| Mean-reverting
35| 225.41| -3.89| -47.44| -6.43|-34.81 0.01| Mean-reverting
36| 240.61| -4.61| -4557| -1.64|-3.922 0.0129| Mean-reverting




37| 922.36| -26.06| -170.6| 82.92|-39.53 0.01| Mean-reverting
38 710.2| -29.3| -121.4 -28.5| -39.61 0.01| Mean-reverting
39| -3.219| 2.253| -2.376| 2.552|-19.81 0.01| Mean-reverting
40| 13.765| 8.957| -35.085| 26.644|-2.159 0.01| Mean-reverting
41| 509.24| -7.29| -145.32| 51.54|-37.45 0.01| Mean-reverting
42| 1896.56| -58.206| -281.54| -45.489| -39.29 0.01| Mean-reverting
43 3.714| 3.486 2.01| 2.059|-36.03 0.01| Mean-reverting
44| 91.396| -0.358| -17.488| -3.384|-35.69 0.01| Mean-reverting
45| 348.172| 9.663| -85.04| -25.488| -19.55 0.01| Mean-reverting
46| 12.826| 1.987| 0.305| -3.615|-5.326 0.01| Mean-reverting
47| 18597, -3.06| -39.32| -2.84| -35.6 0.01| Mean-reverting
48| 200.8 3.6 -5.18| -12.77| -24.47 0.01| Mean-reverting
49 | 84.7322| -1.5809| -7.2549| 0.0635| -3.829 0.0175| Mean-reverting
50| 221.382| -6.2577| -47.535| 10.8142| -32.01 0.01| Mean-reverting
51| 148.89 5.7 -21.32 -1.49| -36.7 0.01| Mean-reverting
52| 155.335] -5.084| -29.19| 8.866|-24.94 0.01| Mean-reverting
53| 62.052| -1.133] -7.14| -0.284|-3.523 0.0401| Mean-reverting
54| 429.84| -10.29| -87.59| -29.02|-36.38 0.01| Mean-reverting
55| 222.15| -6.86| -37.04| -3.64|-37.88 0.01| Mean-reverting
56| 219.311] -2.858| -44.852| -8.989| -38.36 0.01| Mean-reverting
57| 98.986| -1.625| -19.274| -2.385|-29.97 0.01| Mean-reverting
58| 281.88, -1.51| -58.49| -24.51|-38.84 0.01| Mean-reverting
59| 1159.9 145 -249.3 -75.9|-7.219 0.01| Mean-reverting
60| 245.82 4.96| -122.97 81| -18.96 0.01| Mean-reverting
61| 109.29| -4.25 -6.52| -15.03|-25.91 0.01| Mean-reverting
62| 0.448| 3.827| -12.662| -7.768| -7.8 0.01| Mean-reverting
63| 248.287| 1.902| -80.853| 24.786| 21.47 0.01| Mean-reverting
64| 17.917| 0.571] 2.146| 5.227|-30.92 0.01| Mean-reverting
65| -120.5 55.7| -117.3| 238.4|-24.42 0.01| Mean-reverting
66 | 234.319 -4.883| -42.201| -3.904| -38.18 0.01| Mean-reverting
67| -56.095| 1.5773| 6.3368| 2.3782|-5.626 0.01| Mean-reverting
68| 218.83 141 -94.56, 50.98|-21.95 0.01| Mean-reverting
69| 19.121] 1.326] 0.331] 4.987|-14.99 0.01| Mean-reverting
70| 81.204| 0.311] -19.633] -1.33|-16.26 0.01| Mean-reverting
71| 118.693 2.0892| -24.661| -7.8802| -32.65 0.01| Mean-reverting
72| 51.409| -0.849| -9.989| -20.661|-27.83 0.01| Mean-reverting
73| 61.438| -1.008| -5.562| -10.364| -5.401 0.01| Mean-reverting
7411232.02] 20.14| -289.16| -93.65| -15.35 0.01| Mean-reverting
75| 1232.02] 0.429| -215.37| 81.073|-21.74 0.01| Mean-reverting
76| 794.925 -0.161| -7.269| 2.383 -35 0.01| Mean-reverting




77| 47.009|-2.6872| -15.585| -8.6106| -35.15 0.01| Mean-reverting
78| 115.517 -8.92| -99.27| -25.11|-34.18 0.01| Mean-reverting
79| 492.14| -0.88 -3.64 2.19| -31.27 0.01| Mean-reverting
80| 48.85| 0.802| -20.58| 5.428|-33.82 0.01| Mean-reverting
81| 88.642| -123.28| -680.11| -113.68| -20.33 0.01| Mean-reverting
82 3764 34.8| -818.6| -100.3|-5.052 0.01| Mean-reverting
83| 70.174| -0.741| -11.959| 1.249|-35.17 0.01| Mean-reverting
84| 52.036| -0.139| -8.528| 1.356|-36.34 0.01| Mean-reverting
85| 237.76 1.27| -53.79 -4.98| -7.191 0.01| Mean-reverting
86| 219.28| -7.07| -69.35| 44.27|-28.33 0.01| Mean-reverting
87| 147.68| 0.348| -26.71| -6.731|-36.93 0.01| Mean-reverting
88 5957 -105| -2154 1795| -38.62 0.01| Mean-reverting
89| 171.273 -2.566| -32.908| 1.273|-37.72 0.01| Mean-reverting
90| -827.42| 48.32 93.4 -6.35| -3.749 0.0218| Mean-reverting
91| 294.02 -5.9| -26.46| -14.03|-27.39 0.01| Mean-reverting
92| 463.15 8.04| -280.47| 327.93| -38.77 0.01| Mean-reverting
93| 235.66| -8.462| -56.067| 15.064|-15.32 0.01| Mean-reverting
94| 88.581| 2.295 -22.6| 1.997|-25.39 0.01| Mean-reverting
95|287.117| -1.396| -80.811| -4.958|-10.87 0.01| Mean-reverting
96| 847.98| -36.52| -120.03| -78.04| -31.7 0.01| Mean-reverting
97| 19.2404| 0.0591| -1.1662| 4.9326| -9.44 0.01| Mean-reverting
98| 596.95| -8.13| -232.06| 221.62| -6.386 0.01| Mean-reverting
99| 68.73 195 -12.65 -6.91| -11.61 0.01| Mean-reverting
100| 7.2787|-0.1758| 0.1617| -2.7835| -8.288 0.01| Mean-reverting
101| 132.13 5.56| -51.16| 15.34|-26.14 0.01| Mean-reverting
102| 315.96 2.38| -91.49| 65.34|-38.21 0.01| Mean-reverting
103| 131.225| -1.943| -26.427| -6.235| -36.88 0.01| Mean-reverting
104| 642.97| -23.27| -110.66| -17.87|-39.47 0.01| Mean-reverting
105| -16.546| 3.131| -18.331| 34.788| -4.135 0.01| Mean-reverting
106| 70.111, 1.168| -10.016] 4.536| -6.656 0.01| Mean-reverting
107| 21.11 1.96| -14.06| -7.08|-17.55 0.01| Mean-reverting
108 | 122.612| -3.775| -20.824| -0.38| -36.82 0.01| Mean-reverting
109| 27.075| 1.462| -1.072] 3.936|-32.99 0.01| Mean-reverting
110| 89.157| -1.934| -13.089| -4.851|-34.58 0.01| Mean-reverting
111 119.743| -0.0361| -24.008| -5.4593| -32.51 0.01| Mean-reverting
112| 24.049, 3.333| -11.622| 18.737|-23.09 0.01| Mean-reverting
113| 1274.4 13.8| -115.9| -420.2| -8.91 0.01| Mean-reverting
114| -45.35 7.92 6.49 -3.98| -16.52 0.01| Mean-reverting







