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Abstract

This sedv examined the relationslip  bepween
macrpsecanomic  variabfes and siock  price
velardity i Nigeria stoek exchange  using
iarrreriyv dati fronn the conteal bank of Nigeria
staristical. hulletin twough the period January
1990 o Decomber 2009 The sefectid utacro-
coomonie  vaviables  used il this stedy are
el pote, inflation Fate, fiterest fate crsd the
G Fhve sty vevealed that anldy inflation Jras a
positive reletionship on stoek price volatilin
Chthier variables da it have well defined effect on
velatilive, We récomimended tht to stahilize stovk
priee volariting  iaflation  showld be the main
factor to address apart from other anternal fuctars
thet affect lguidite sucls as seock ket tiguidin,
Vel of vhicires

Kevwords: Macro-cconomic variahles, Stock
price volatility, EGHARCH

Introduction.

Stock morket plavsa very erucial role in assessing
ceonomic conditions of any  couniry  through
tmproved stock returns usually signified by higher
profit io iy, This therefore enhances economic
growth. Traditionally, stock exchange market
serves is a channel through which surplus Tunds
are moved rom LendesSavers to Bormower-
Spenders who have shortages of funds (Mishkin,
2000), As aresult of this, volatility in stock prices
can significantly affect the performance of the
financinl sector as well as the entire economy,
However, understanding the origin of stock price
volatility and its relationshipwith macroceonomic
variables has long been a topie of considerihle
nlerest wmong  researches based on varving
Mndines. The fmdamentalist seliool, the weehnical
school. the random walk hypothesis sehoal, the
Bahaviowral  School ol linaves and  macro-
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eeonomie hypothesis have their virious views on
stock price behaviour (Maoku & Atanda, 2009), To
the fundamentalist. the value of a corporttion's
stiock 15 determined by expectations regurding
future carnings and by the rate at which those
carnings are discounted. This school of thought
applics present value principles to the valuation of
corpurate stock, using dividends, earnings, assets
and interest rate o establish the price of stock
(Chandra. 2006). The technical school on the
other hand, opposes the lundamentalises'
arguments, and claims that stock price behaviour
can be predicted by the use of financial or
ceonpmie data, They acquiesce that stock prices
follow a definite pattern and each price s
influenced by preceding prices. and  tha
sticcessive prices depend on each other, Technical
inalysts engnge themselves instudying changes in
markel prices. the volume of trading and investors'
attitide (Smith 19903, Scholars who beleng 10
random-walk hyvpothesis see stock price
movements in lerms ol a probability distribution
ob different possible owtcomes, The random-walk
hypothesis s based on efficient marker
asstumption that investors adjust security prices
rapidly to reflect the effect of new infurmation.
Believers in the efficient capital market
hypothesis argue that stock prices are essentially
random and therefore. there 18 no chance for
profitable speculation in thie stoek market, The
behaviourad schiool of lTnanee holds ot markel
might Fail w reflect cconomie Tundamentals under
three conditions, When all three apply. the theor
predicts that pricing bigses in financial markels
can be both significant snd persistent, The (Tra
Belinvioural ¢ondition s Treatioial Belavioer 1
hslds that myestors behave instionally when thes
don't cerrectly process all the availahie
mformation while forming thelr expeciations of a
comminy's future perfomance, The second s




syatemitic poltetis of belsvioor, whieh held thiv
even i mdivichaal ivestors decided o buy ar sell
withoot consulling eeonomie fundomentals, the
pmipact on share prices wonld be limited. Lastly,
Fones 1o anboiraze o Gnoecl markets ascerlam
that when yestors assame that oo company's
recent strong pecformance alone 15 an indicanion
of future performance; they mav start brdding fon
shes amd drve up the price. Some mvasiors
rnght expeet acompany that surprises the market
moone quarter o o on esceeding expectations.
The macroeconsmic approach  agempis Lo
examine the sensitivity of stock prices 1o chonges
in magroeconomic variables, The approach posits
thut stock prices are influenced by changes in
exchanve rate, wress domestic praduct (GDP).
interest rate. Inllation and other mibcrocconomic
mdicators, It employs a general  equilibrinm
approsich,  stressing the interrelationy between
seclors as dentral W the understanding of the
persistence and co-movement ol muoroeconosmic
time series, bused on the econamie logic, which
suupests that evervthing does depend an
everyihmg else (Maku & Atmda, 2009),

This stody therelore exaniines the asymmetric
cum symmelric association belween
macroeconomiv varables (exchange rale, gross
domestic product (GEP). interest rate. inflation)
and stoek price volatility in Nigeria. It also
atalyses the theorenical relationship that esists
between macroeconomic variahles and stock price
virlatiliny an Nigerin for twenty vears beginning
Prom T4 1o 2004

Ihe paper s organiacd as follows: Svetion 2 loaks
al the review of relevant literatures, Section 3
discusses Lhe methodology emploved inachieving
the asymmetric and  symmetric  relationship
between mucroeconomic variables and the stock
prive volatiliny i Nigernw In section 4, we present
e estimated results: of the analysis. Finadly, in
seehon 50 we present the conglusions  and
recommendations

L Review of Related Helevant Literatures

Stock mearkel s an mmportant instiiuion oo
countev. 1t acts asa barometer o economic growth
and 15 ol great concern o investors. stakeholders
o] the gowvermment. Mobilization ol resources in
th coanoimy his been o conundrum Lo investors,
stakelolders, ananlysts and repulntors too solve
(Osinubi 2010, Elfective and efMicient resouree
mobilization i oan deondimy foster sustainable
sroiv il and development, therelore Tunds must be

m
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effectively mobnlized and allocated 1 anable the
ceonamy realize optinal ourput. 1 he stock sarke
i esonamy promotes elliciency i capital
formation and allocation, Numerens atlenmpits by
emereing dtoch markets to desslop the Ninancial
seetor hnyve been evident i 1lie recent past, a4 tes
stive towards market eflicieney. (Rajm and
Mitlendrin. 2007), Stock market, an efficient stoch
market;, Palicy makers therelore rely on marke
estimates of volanlity as a barometer ol the
vulnerability ol Hnancial markets. However, the
existence ol exvessive volanliny or “noise,” i the
stock market undermines the uselulness of stoch
pricesasa “signal” about the true mtrinsic vilue of
a firm.a concept that is core to the paradigm of the
mtormationnl efficieney of markets (Karolvi,
2001 ). Macro-ceonomic varinbles sach as
nflation, inderest rapes and foreizn exchunge ratos
have been steadily rising due 10 o combinaton of
internal and extermal Tacwors, 10is highly Tikely tha
growing inflation will pressurize interest rates
upwands, a siwation which moy result in inyestors
moving from the eguitics markel w the bonds
market (o benefit from the higher returmns (CMA,
2011), Therefore, exchange rate, inflation rare and
interest rate play acritical role in the stock market.

Exchange rate relers o the mte at which the
currency ol one country 15 bouglt and sold in
terms OF the currency of another counlry,
Exchange wote volatility  has  atteacted  much
attention in financial economics in developed and
developing econmmics due o s implications in
the linancinl markets, capecialby the stock markol
Dillerent jmplications, were obseived boween
exchange rate volatility and steck market ety
Penitamd Lawterbach (2004) posit that eschonge
rate vodatility has real ceonomie casts which afleel
price stability, Frm profitabibity and o counin's
slability. Txchange rate movemend allects cutpul
levels of firms and alse the tade balance ol an
econvtmy, Share price movements on the stoch
market also alfect ageregate demand through
wealth, liquidity effects and indirectly  the
exvhange rate. A reduction i stock prices reduces
wealth of local mvestors and faher reduces
lguidity in the economy. The mediction in
liquidity also reduces interest rates which i turn
induces capital outflows and in turn capses
curreney deprecintion { Adinsi ef af, Z008). 1 lsing
(2011) finds positive relutionship  boiween
exchanpe rate and the stock marker
Johannesburg Stock  Exchange. Cheng' or of
(201 ) conducted o study on Tavwan stock market
and the resulls indieate o posttive relationship
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between exchange rate and stock return, In
Mexican stock market, Bailey and Chiung (1993 )
conducted a stdy on Exchange Rate Fluctuations.
Malitieal Risk, and Stock Retwmns. The results
show & poesitive relationship between exchange
rile (Tuctuntion and stock market return, Kandir
(2008) conducted a study on Turkey  stock
exchange with the mm of determining  the
relationship between exchange rate and stock
return. Ulsing multiple regression model, the

results show that exchange rate seems to have a

positive refationship with portfolio retumn. Jetferis
and Okeahalam (2000) sudy the relationship
between stock prices and selected  eeonomic
varinbles for South Africo. Zimbabwe and
Botswann. For South Africa. they show that the
stock market is positively atfected by real GDIP
and the real exchanpe rate.

I aosimiilar study Kolawole & Olalekan (2011)
s exchimge rute 1o represent macto-economic
varinble observe through the Error Correction
model that exchange rate volatility has a negative
impact on the Nigeria stock market. On the other
hand inflation rate and interest rate did not haye
long run relationship with stock market
capitalization, Secondary datn were used for the
study, these include International Monétary Fund
(IME) publication, Directory of Trade Statistics
Year book and the Central Bank of Nigerin
Statistical bulletin where data on velumes and
values of exports and imports, forcign eschange
rates, inflation rates, net eapital Now, external
reserve, depree of openness and trade deficit were
obtined, the Nigera Steck Exchange quarterhy
puhlications, where the data on stock indices were
obtained. The data were tested for stationarity or
the order ol integration of the data series using the
Augmented Dickey Fuller method. The exchange
rate volatility was generited through GARCH
technigue.

In Ghana, contrary o the work of Kolawole &
Olalekan (2011, Owusu-Nanti & Jobo (2011)
find a significant velationship between  stock
market returns and nflation rate. The study made
use of macrocconomie factor model 1o test for the
ctlects of macroeconomic factors on stock returns
for the period (rem January 1992 w0 December
2008, Macroeeonomic varinbles used are interest
rate, exchange mte, crude ol price. 91 day
Treasury bill rte nnd Ghana Stock Exchange All
share index. Ordinary least squares regression
model and time  series methodology  was
cmployed to establish the relationships betwegn

the stock market returns and the macroeconomic
wariahles. Empirical findings reveal that inflanon
rate had a significant effect, while crude il prices,
exchanee rate and Treasury bill eate do not appear
tohave any significant effeet on stock marke
returns. T he results of the study show that there 152
positive significant relationship between milanon
and stock market returns,

Armntibel. fureeri. Martin and Zdeencka (20003
find that lower exchange rate volatility is
associated with higher growth, higher stocks,
higher current account deficits, and higher exocay
credit. Adjasi and Biekpe (2005) showed that in
the long-run exchange rate deprecintion leads o
inereases in stock market prices in some countrics,
and in the short-run, exchange rate depreciations
reduce stock market returns, Mishea (2004
observe that there is no Granger's causality
between the exchange rate and stock return, The
study of Mishes (2004) indicates that stock retuem,
exchange rute, the demand for money and interest
rate are related to each other thougl no consistent
relationship exists between them, The wark of Pan
etal, (2007 ) i Malaysia shows that there i3 no co-
integration between the exchange mte and the
Malaysian stock market in the long rmin, On the
other hand Ndri. Konan Leon (2008) posats
interest rates 1w be an amportant  Belor in
explaining  stock  market return rather than
volatility,

vweny & Chmemeeli (2000 comilucied a srdy on
the e ffeet of Macroseconmnic foctors on the stock
refurn. volatiliey on the Nadrobs  Secorinos
Exchange. Kenva. The stuchvexamined thie effoc
of forvign exchange rate. imterest rane and
inflarion vate flactarion o stoek eetes vedatidin
at the Naivohi Securitivs Exchange. A monthiy
time series dara for a ten vears period bemweon
Senwany 2001 and December 2080 was emgilevedd
The. Empivical analvsis emploved woas
Exponential Genvrafized Amtoregrossive
Comdlitional Heteroscodaxtioity (ECGARCH wvid
Chiveshold Geweralfzed Condivionad
Hetvroscedastioity (TGARCH). The resoli
revewled thar stock roturns are svennetric b
leptokertic and ot novmally distributed, T
rexudie sl ovidenee that Foreign oxchange vl
Inrerest rate and Dyflotion rate have an fipaci on
stack peten vodatifing Oseni & Nwaosa (2011) hind
that there exists a bi-causal relntienship betweon
stock  market volatility and macro-cconom ic
varlables in Nigeria for the periods 1986 tw 2010
using time sencs data, The study made use of
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spcondary dita and analvsed the dulh using AR
(hFEGARCH (p, g and LA-VAR: Granger
Cavsality 1w estine the volatlny m cach of the
vartables  emploved o detérmme the  nexus
belween stock markel volatility and
macrocconomie varbles volatibity in Nigerian
comtext. The result of the analvsis suggests tht
there was a bi-causal relationship between stock
market volatlity and real GDP o volatiliey,
confirming the existence of a feedback
phenomenon between Nigerias real GDP and
stock prices, Converselv. the study found no
cavsal relationship between inflation volatility
andd stock market volatility, This suggests that
mflation and interest rate were not significant in
explaming stock price volatility. Mako & Atanda
{ 2009) examine the lung-run and short-run effect
ol macroseconomic vanables on the Nigerian
stock market for the perind 1984 1w 2007, The
properties of the time series variables were
examined psing Avemented Dickev-Fuller (ADF)
test while exchange rate. milation. maney supply,
and renl outpat represent the macroeconomi
variables. The Avgmented EnglesCranger
Cointegration test and ereror careeetion model
FECMY revidd i atackn ecironric varialies
X wigaificant fong-run offoet oo stoek market
I.’]‘i'.l'.'f-'.l-!'ﬂ e

Alive 120010 stawly gpplivd e Generadized
Awrtaregressive  Conditionnal  Heterkedasiicity
(e ARCTHE wiodel 1o assess the fmpect of infledion
ot Nk mapked vedturns o valatllie using
smtesrntlilv K series v frome the tvo Wese African
cogntteies: Nigeriae and Ghama, The fmpact af
avanmeteie shiocks wax frveaticated  using the
(NARCH model developed by Sentana (TV95),
The sty ohserves thar mflation vares  have
stnificant effect an stock market valatility in e
e cennirics,

A Methodolagy

This research was designed to examine the effect
of macroeconomic varmlles on stock  price
vadatiling dn Nigeria stock exclange. The macro
vt verialles are inflagion, cxchange riite,
Ttierest rae. GO The dera sourced for this stidy
were fresm the cemtral hank of Nigeria statistical
bulletin aed Nigeria stock exelange pullicacions.
The data were tested for stationarite vsing the
Avgmented Dickev Fuller method. The impact of
macra-economic  variables on stock price
vidatility is estimated using the EGARCH
techimgue. This method measiores the conditional
variation an the dependent variahle based v
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changes in the explinarory variahles. In this
pedard, the EGARCH muodel better caplures the
csgence ol this purported relationship botween
stock  price volatility and  macroecopanic
variables, In developing an ARCH model two
distinet specifications are considered - one forthe
condifiomal mean and one for the conditional
vananee, Maoreover, 8 model with a frst-order
EGARCH term and a Brst-order ARCH term {ie..
FGARCH [1, 1] s specilied i this model
hecause of its simplicity.

ASL = A+ N LRGDPH L LASL 4, (31

||.-'| i

f
buapilong | = pui = dagim 00wl |'- k| Pt ‘_; “']
P aoy hAs

" W .I ¥
Laquation (3.1) is the mean equation and (3.2 15
thie variance vguation. The mean eguation 15
wrilten as o function of exogenous vanables (in
this cose. the major factors instock prices) with
arterror term. s the conditional variance
beeause it is the one-period sssssssss forecns
varianee based on past information. The
conditional variance equation speeilied in (0.2)
15 a function of four terms:
. The meant o
- News about volatility from the previous
period (the ARCH term which has a as
coefficient).

= Last period's forecast variance: of o (the
OARCH term).
. The leverape effect (with coeiTicient of y)

which measures the level ofasvmmetry in
he moddel.

Tieax i tlely reicfed plie focas s on the Condifiona
vurdance  equation in e EGARUCHL v gs
Mypathesized that clusiges in s mcicro-
ecopmmic variahles sed up vedatility by siock prece
vikatiliny. In this study, the conditional varianees
ar volatility  over hime o stock  prices g
hypothesised 1o be determined by the
macroeconomic variables of real income (ROCDPY,
exchange rate (EXRT), the inflation rate (INFL)
and interest rates (INTRY Thus, the conditional
variance equation is re-specilied as:

| §E ¥, ¥
|ug'.-.' Sl L | ITEE S .||r._'_| = | biw e # ARG G e LINEL
: i

o gelEAET = BTy (3.3)

Eguation (3. ] pis the mean equationand (3.2 is the
variance cquation. The mean equation s wrilien as
a funetion of exozenous variables (10 this case, the
major factors in stock prices) with an error erm.
i5 the conditional variance because it is the one-
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perioid sssssssss forecnst varinee based on post

infurmation. The canditional varianee equation

sprect e i 3.2 05w iddtian of foue o <

. " mesania

» Mews abour volatility from the previous
permod (the ARCH term wlhisch has woas
coellicient),

. Lost perund's Torecast varange: i thie
GARCH lermy,
- The leveree e Teet {with coetTicient ol y)

which mensures the level of asymmelry in
Hhe mondel,

Lhenk i tfeis apclel the foces &s one thie coneditionnnd
vadanee  egtation (e the FCGARCH It i
dnpathestzed  that  chaiges e s witcro-
erMrnic variahles sebug vodatiline i seock praoe
viatifing In this study, the conditional vorknges
or volatility over time o stock  prices 1
hypothesised o be determined by the
maerocconomic varibles ol real income LRG3
exchanges rate (EXRT). the inflation rate (INFL)
and anrerest rares (N TR Thos, the conditional
varance equaiion is re=specilied as:

Fable 4.1 Unir Root Test for Yariabdes in Levels

ADE Test Statistic

N=0%5 Critical

Wurmble o =
AN Vulue
Loevels First DilTerconce
1L.ASI 20758 35551 -2 8
LG ne L5400 =14.54565 -3 O,
LINFL -3.4907 -6H,5056 -2 R
LINTRK 26773 -S.06E8 S 4
LEXRT =1.64463 59833 2 RO9G

" Resulf extrocted Srome the Eviews 3.1 outpil.

Movang fopward, we take the first differences of
thi respoctive sariables and perlorm the unil rool
test on cach of the resullant time seéries. The
rativnale behind this procedure 1% thar Box and
Jenkins ( 1978) have atgucd that differencing non
stationary  time series will make @0 attain
stationarity, From the result shown intabled, || it s
seen that the ADF test statistic for cach of the
variables W greater than the 95 percent eritical
ADE virlues (i absolote values). This implies that
the vanables are acteally difference-stationary,
attamning stationarity after the first differences of
the vanables, Thus, we would aceept the
hvpothesis that the variables possess unit oo,
Indecd. the vanables are integrated of order one
(e 1]}

42 Empirical Resulls

The results of estimating the FOGARC H miode] oy
statiel (0 Section three s presented in Table 4.2
Below. The mean equation shows that the impad
ol lagged stock prices is significant-at 1% level of
sienifieange confirming the correctness of adding
the varinble to correet tor autogorrekation in the

stock returm series. The resultalso shows that, with
g coelicient elase o one. There seems o be avery
long delay for shure prices o returm 10 ils long ron
position afier any shock. Thus. stock priceshocks
are seen o be persisient over time. The other
variable in the mean equation fails he
significance test at the 5 percent level, indicating
that long run behaviour of stock prices is uot
predicied by the level of economic aclivities or
real income.

The diagnostic statistics of the results are guine
impressive. The adjusted R squared value of 0.988
revenls that over 98 percent of the svstematic
varmtions moswick prices are determined by Hhe
two explunatery variables in the meéan equation,
This demonsirates the predictive ability o past
stock prices in the stock price equation. The -
value of 6353 iz very high and easily passes the
significance test at the | percent level, implving
that we cannot reject the hvpothesis of 4
signiticant relntionship berween stoek prices and
the independent variahles in the mean equation,
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Talde 4.2: The FOGARCH Result I

Murcri-Ecomamic Virtulles aod Stock Prece Velasdlioe in Niseria Stock 0 Tarket

Variuble

Co-elfhicient

2-=tutistic

Mean Eguation

Cupstzn 0163 0276
LRGP {0,007 {1,120
L ASH-1) 01,9810 4075
Wirmanee Fguation -
' L0805 0257
D631 2059
¥ D089 {1686
i 0.790 (912
LEXET 1024 0,281
LANET 0150 237
LINTT -0.877 -1.214
[RGlal 3222 (.27
Adj R = 0.988 F=6333 DW= 1.51

Moving Torward, we Lake the fiest differences of
the vespective variables and perform the unit root
fest on each of the fesullant tme series. The
rationale behind this procédure is that Box and
Jenking (1978) have arqued that differencing non
stalivnary  time  serics will make it -attain
stationarity. From the result shown in fabled. 1, itis
seen thal the ADNF test statstie for exch of the
variables is greater than the 95 percent critical
ADE valees (i absolute values), This imphies Lhal
the variables are actually difference-stationary.
attaining stationarity after the first differences of
the warinbles. Thus, we would aceept the
hypothests that the variables possess unil roets.
Indeed. the varables are integrated of order one
(e 1.

4.2 Empirical Resulis

The results of estimating the EGARCH model as
staled in Section three is presented in Tuhle 4.2
below. The mean equation shows that the impact
of lagged stock prices is significant at 1% level of
significance confinming the correctness of adding
the variable w correct for autocorrelation i the
stock return series. The result also shows that, with
# eocfficient Llose 1o one, there seems te be avery
leng delay for share prices to return 10418 long run
positien after any shock. Thus, stock price shocks
are seen o be persistent over time. The other
viariable in the mean equation fails the
significance test at the 3 pereent level, indicating

that long run bhehaviour of stock prices is not
predicted by the level of economic activitics or
teal income,

The diagnostic statistics of the results arc quite
impressive, Theadjusted R squarcd value ol 0988
reveals that over 98 percent of the systemalic
variations in stoch prices are deterinined by the
twor explinatory variables in the mean equation.
This demonstrates the predictive ability of past
slock prices in the stock price equation. The F-
value ol 653.3 is very high and easily passes the
significance test at the | perzent level, implying
that we cannot reject the hypothesis of a
siznificant relationship between stock prices and
the independent variables in the mean equation.

In the test above. all the lags have Q-statistics
whose probabilities are higher than the 5 pereent
level. Henee. they all fail the significance test at
the 5 percent level, This implies that we cannot
reject the null hypothesis that the series are not
serially correlated for the lag period of 16 quartars,
The ARCH test, which is presented in table 4.4
below shows that the F-value and the R-squared
values both Fail the 3 percent signilicance e
and  Chi-square st respeetively. We would
therelore conclude that the EGARCI model
eiTectively and satisfactorily eliminates any serial
correlation in the series,
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I the test above, all the lags have Q-statisticy
whose probabilities are Tigher than the 5 percent
level, Hence. they all fail the sigmificanee sl ot
the 5 percent level, This implies thit we canm
reject the null hypothesis that the series are ool
serially eorrelated tor the lag period of 16 quariers,

The ARCH test. which is presented in tahle 4.4
below shows that the F-value ond the R-squarad
values both fail the 5 percent significance Feiest
and Chi-square test respectively. We waould
thierefore conclude that the EGARCH model
elleetively and sansfactorily eliminaesany serinl
correlation in thie series:
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5. Conclusion and Recommendation

Good numbers of studies have found that
there exists o relationship between
mucrocconomie variahles and stock price
volatility using  different  macroeconomic
factor models. This study considered tour
inueroeconomic indicators and examines their
ellecton the NSE all share index (NSEDX)
rom 1990 10 2009, The time seres daln el
cmployed i this study comprise the annual
ohservation ol the NSE index. Exchange rate.
[nllation rate, Thierest rate. and real economie
attput (RGIP)Y, The Augmented Dickev-
Fuller (ADF) test was used to examine the
presence o unit root in the time series
variables. The result indicated that most of the
virrinbles have ADF values that are less than

the Y5 percent cntical ADF value of

28991 implying that the time series for these
variables are non stationary in their levels.
I'he wvariable LINFL was shown o be
stationary in levels. This implies that only
inflation tends 10 fuel volatility ol'stock prices
indicating that when there is a shock n
inflation, it deepens the valatility of stock
prices. Other variables do not have well
defined eflieet on the volatility. To stabilize
stock prices inflation should he the mun
fnctor 1o address apart from other internal
factors that alfeet houidity such as stoek
market liguidity, volume of shares.
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