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ABSTRACT

This study performed Time snies modeling of NSEI asd USD /NGN Exclange rats. Monthly data sparming (pom
Janwary 2000 2o December 2018 was waed. Data was sowrced (pom e Cortral Bank of Nignia statistical bulletin.,
The models emploged were ARMA model, GARCH (1,1) model and Granger Cavaslity test. Both anies wert

Adtionsny a it diffrence. e AUl Shane Indes of e Nigerian Stock Exchange soggeits ARIMA (0,1,0), « white
woise proces, and a1 sucl, GARCH (1,1) model was adopted, while USDINGN exchange rate suggerted
ARMA (4,1,0) model, bt residusl were conditionally betrostedastic, bence GARCH (1,1) model s alse
adofted and eitimated and Moy Granger Caue eack. othen.

Keguiorda: Exclangs rat, Stock Paice, ARMA Model, GARCH (1, 1) Model, Gramger Cansalitsy Test.

INTRODUCTION

Tbere 1 need o wnderstand Hhe bebavior of exclangt rae and tock markel in Tams of Hein
nfluencing te dwelopment of 4 country's economy. Thin Lsse bas nctived corvideralle sttntion
#W,WWWWWWW&MWWWWW
Win in Yo alftcts e proffd margin of eeportens and importerns. Tnough stock exclangt, savings are
moliliptd and dfficiantly sllocated 1o ackiwe ecoromic powth (Alile, 1984). The Nigrian stock
ik performed (pinky wll sy Were was Seady nertase in Y manked capitaliyation (the Total
value of Lated sbares). [t necorded Yo lihest value of N13.2294 trillion in 2007 but collapud e
NG.SCh 1rillion im 2008 due To e globul [imancial meltdown and i1 bas cortirud deckining,
Ryports sbhowed Uat e ndee suffered mightily in 201S and 2016 42 Low ol prices, militant
iMacks, comrency depreciation, Elbola and dections attacked imettor’s sutiments. But in 201, e
Nigrian Stock Exclangt (NSE) revived as it recorded a Lot of suceess and gpowth. For Hhe [irat Tme
in Wnee yeans, Ye NSE cloved e yean in e positive wote as Hhe AU Share Index retunmed §42.30%
gtar-on-star. 11 war ranbed We Yird best capital market in Hhe workld (according 16 S & P Dow
Joner Indices). Market capitaligation pew poritively 1o dow st N13.61 hillion ar oppond 1o
NG.2S tillion recorded in 2016, From 2007,%4NWWW7W US dollan bias beer

o1cilliting dowrwird, Hhough ity appreciated by 0192% in 2013, bt continued Drending
dowsward 4z 1 ncorded N158.55,N192.44,N253.39 and N305, fer 2014, 201S, 2076

sand 207) respectively. Changes in exchangt 26ts and dlock marked prices bave bew 4 souct of
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Reseanclens bave dwergnd views on e inme of exclange 24t and dtock price rdlationsbip. Reports
from dtudies Ll Doong ot al (2005), Rjoul (2012) ard Umore and Aschone (2013) reveated bi-
directional Lnkage Lotweer He variables, while Madae and Alards (2009) and Oluglongs (2012)
WﬂM—WW.WWWO@M’W (7777)(,04«&14/4@{4«/%/‘
oMoMMMOZAA (2006),MMWMW—WMWWWWM
eecloangt rates. Inded Here L e [ed pallon sganding e slationdbip of Wes vaniables. Thin
WWMW%MWWWWMNSEIMUSD/NGNWMZM.MM
MMMWMMWWWWWW@WWWMTMWW
wctntd s [ollows; Section e (2); rwiewed Llenatune, Section Haee (3); rported data and
mithodology, Section four (I); dscwssion and Section [we (S); conclusion.

LITERATURE REVIEW

Sweral reseanclens, boll Yeorttical and empinical bave rwvealed widences regprding e relationbip
between. Yo changts in excbangt 168s and bow A affects tock prices. From rlated Hheories, e
purclaving power parity (PPP) originally dweloped as 4 Yeory for exclangt 16t dternination,
bolds Wit correncies are valued [or wlat ey will busy. The relative eeternal value of twe corencies,
Lo Ye exbang rats between Wem o detormined by Wein rlative intomnal purddaving power 4s
mtswned by Yo ratio of We gmeral price lwel in He e comntries comcrmmed. 1t [ollows at
dhongr in Yo rlitive pational price lwels dtormine changs in Yt excbangt rate ratio. I
Ye Affrential between He 1ats of price inflation &l bome and abrosd. According 1o Madina
(2009), price rates vany among covnhries, which canse ternational hade patlers and exchangt
r6tes 1o adjunil sccordingly. Madina argued Wat when 4 covrtry's inflation rise, Hhe demind for
W corrtmey da well 4a s eeport deckime Aot To Wain ligh prices, Yhertfore compumirs and [frms in
Heir comntry Tnd 1o inortare Hin imports. The Yeory bars s prediction of exchange rate
Purcbaring power parnity suggerts Ut prices of We same baskel of product in twe Aiflfrent countrics
dhould be ecqual when mesruntd in 4 common cwniney bicavar cormumens will dift Hein demand 2o
wherwen prices ane Lower witliowd intermational hade barriers and hanaport codta.

Anotler Weory Lo We Prbitrage Pricing Theory (APT) . APT i an equilibrivom model wlick.
detrmines equilibnivm 161 of 1t on Hhe captal markel. Ralid and Karacls (2007) beld that
aceording To Arbrage Weory, 4 rise in real intonedt 26t seduces e presnst value of 4 fiam's futunre
ol [lows and canes tock prices To [ill. But 41 Hhe same Time, 4 bighen intrest rate stimulates e
il inflow and Wendfor, eechange rate (s In Wir rgprd, Hhe model asumes Uat
macrotconomic viriable weh s exclangt rate can bane dffect on e slock markel. Stock Driented
Model or #he Portfolio Approach postulater Hhat changes in slock prices affects movement in exchangt
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rates Wnowgh portfolio sdjvstments Cnflow/outllow of [oreign capital). This approach lelioves Yat
an nflow in fforeign capidal rises as wpward hend in dlock prices i corded. Howwer, 4 neduction
in dock pricts would induct 4 mduction in domedtic iwestor's wealth, whick will el 1o 4 (all
country whow Yo 4 (il i Local cumniney, etporting goods become athactive whick inertases
fortign demard and bence s [or Wt fim and o value apprciates, Wus stock prices
appreciates. Corversely, whon local cumtncy improves, teporting [iam's profil seduces, Hendy
wlfecting s value of stock prices wegptively, Jorion (1991).

Flow Oriented Model o Hhe Traditional approach. is anothen Weenttical argument about relationslliy
[irm's valie Wnough competitiveness of e fim's eports, which in Tum seslls i changes i e
caid oul for diffrent countrics. Aldalls and Murinda (1919) Looked it Ye Long-run
relationbip between stock prices and exchange 2t as Hhey westigated [on India, Korea, Paliotan
arnd Plillippimes with VECM (Vector Ernron Gomection Model) [pamewort [or e period of 1935:01
- 1994:0). A wwidirectional rdlitiondbip war rported ffor Pakistan and Korva, eeclangg rate
Granger canaed Hhe stock price indes in lndia, while wo cavsal rlatiordlip war wident in Yo case
of Plilippimes.

Merales (2007) emploged e Joblarsen co-imtegpation chmique, Vector Emer Correction Modelling
(VECM) and Granger Cansality 1st to ivestigate e longrun and shortrun anseciation
betwern exclangt 26t and dtack prices in four tartern Ewroptan markets; Cpech Repullic, Hungany,
Polind and Slovakia. The result of e study showed ne anrociation between Hese variables in e
Zw\g-m and hort-rum, Howewer, in Slovadia, co-inlegpation rtlationibip was widont. Mubommad
and Radled (2011) examined We Longrin and short-nun rdlationdbip between slock prices and
eechangt 26t [jor foumn soulh Asian covntries; Pabistan, India, Bangladesd. and Sri-Landa. The
udy emploptd co-integpation, VECM, and standard Granger cavsality teat. The realts sbowed
MW—MMW%WWOWVWWMWWW,MW-W
anrociation betwen Hhe variables [or India and Padistan, and Hhere war widest of 4 bi-directional
cavaility bewen Ye viriables for Sri-landa and Bangladed. Other studies Yl revealed bi-
diectional Lnkage between stock prices and exclangt rates inckude; Doong o7 4 (2005), Erbahao
and Olusgar (2009), R joutk (2012), Mok (1993), Umors and Ashome (2013). Ete.

Bonga — Bonga and Hoveri (2011) irwestigated e volatility spillover between equity manket and
e [ortign exchangt wirket in South Afpica, & mulli-step family of GARCH was applied. The
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reslt showed 4 wii-dinectional rlationdbip in B of volatility spllover (pom e equity market
To Ue [oreign exchangt manked. Other studies Wat revealed same include; Alanda and Matus (2009)
which revealed exchange 26t negative ffect on dtock marked performance in Nignia. Sehmen (2011),
comitd an metigption on We US [or Hhe priod 1930 10 2008, #he squaned residuals (pom e
WW&MMMW(ARMA)M%MWWWuSWMW.ThM
concluded Wt excbang 16t volatility wgptively affects US stock réturm. Sichoongwe (2016)
emploptd GARCH model 1o waluste Hhe impact of exchange 16t volatility on e stock rturns o
Zamdian dtock marked and A war rweiled Wl stock markel rbturra ane wgatively lated 1o
price. Restanclles Libee He and Ng (1998), abse Ong and lyan (1999) who reported 4 weake relationsbiy.
between exchangt 1t and tock prices in Austhralia and Hhe goup of swen covrtriea.

SKll others [ound o relationdip. Ogain (2008) Uwestigated US data, the reslt established me
consil Lindage and co-integpation bewen dtock pricts and ecclange rates. Desidava (2005)
ivestigated for UK and US for the period o 1990-2004 and reported absence of canaality betwees
Hese vaniables. Ma and Kao (1990), in thein study, attributes te Aifference in sesnlts 1o Hhe natune
of Hhe covntries, ie. whether countrits ant import or export domimant, while Morkey and Pestecort
(2000) argued #hat e reason jor e Lack of strong relationsbip may be due To Hhe exchange controls
Heat were in dffect in U 19804, Previows studies camied out by variows sesanchens rvealed ne (fred
patlerin negprding stock marked and exclangt 163 varialility. Tlis eseanch intends o Teat Wi Loae
in e bglt of our local eperince wiing e ARMA model, GARCH model and Grangen
Conaality Test.

DATA AND METHOROLOGY

Tis stedy s bared on Yhe morthly data of stock inder of Hhe Nigerian stock price and foreipn
exchange 267t on USD of the Nigrianm Naira. Data war soumeed fpom e Contral Bank of Nigria
(BCN) dtatistical bulletin, sparming {rom Jaruary 2000 1o December 2018. A 1014l of 118 data
foints were gneraled.

METHOROLOGY

In modeling the NSEI and USD [NGN exclarngt 161 in order o sscertain Wein bebanvior in
T of rliiondbip during We period of Win study, We dudy applicd Autoregpressive Moving
Average (ARMA) model, Gerneralippd Autoregpersive Conditionally Heteroskedastic (GARCH)
model, Pearson's Conelation 1t and Granger Cavsality test. The varialles captontd in His
analysis were Y Nigerian Stock Exchange Index (NSET) and #he USD /NGN exclangg rates.
Prior 1o Hhe model estimation, viwal plots were conductid on each varniable and Hhe wnit reot st
[or Aationdny was conducted wring W Augmernted Dickey (Wller (1919) Techmigue becanse estimates
gottn (pom mom-dlationiny wries ae ot reliable. The swill bypotheris of #e ADF test o Yat 4
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WWW&WWWWWWWW.lﬂm-Mw,Wa;Ho:d):1
Y not ajected, Yo vaniable o Affprence and e wiil root Tty ant comied ol agpin wntid
Aelionany i1 atlained.

ARMA  models  guerally  sepresnted a2 Actorpessive  Moving  Avrage  model,

Yt = d)lYt—l + ...+ d)th—p + gt + glgt—l + ..
+046t—q v eq(1)

Y 4 combination of Ye AR 1y and e MA ) Trma were by Yhe sries Yy deperds on both s
previons value and comnent and prvioms white neise ever T (€;). Weld (1938) dowed Yat it
con be wud 1o model ll Aationany Lime swries as long as e orden of P, Y sundr of AR termes
and q, e rumdern of MA Terms war appropriatily specified. The Boe-dewbing (191€) metbodology
detifying e model. In the ARIMA (p, d, q) model, the tvm ‘D’ denotes Me rumber of AR
T, ‘q" We romder off MA T and ‘d’, e order of integration (ie. e rumber of Timer U
original snies mudt e diffrenced o acliwe dationanily. The model in cquation ] can be writlen 4
own below.

$(BY(A - B)¥Y; = 0(B)e; ... : : (2)

For 4 anies Yt edibits Tund, mwwu-mdmewmwza
Aationiny comporents, . when d = 0, equation 2 reduces To 4 dationary ARMA(DPQ) process
Aefired 4s;

¢p(B)y: = 04(B)es .. NP ¢S )
Wﬂu/z(ﬂwqmmdt&‘maﬂaﬂe

GARCH MODEL

Gereral Autoregpessive Conditional Hetroskedisticity (GARCH) model s wned 1o estimate Time
wries data Wt are volatile. These models bane become wide spread Tools or Adealing with Time sries
betroshedasticity. The qoal of Uis model s To provide 4 volatilily measne Yol can be waed in
[irancing decirions concrning ik analysis, portfolio slect de. GARCH moded slse bmown 4
GARCH (1,1) las twe cquations, Hhe mtan and He varianct equation (residuals derived [pom

Yt = ng + l’l't Maa maw wEa mms wEs mEE was EEE wEs mE@ wEs m wEs m@ wEs mEE wEs mE@ wEs mu wms muw wem m@m wem wan (4‘)
pue~iid(0, hy)
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Equation § 12 e mean equation when We residuals or envor Tams in equation § ane corditionally
letorhedastic, ten ARCH and GARCH wmodel i1 mectsiary. GARCH (1,1) means omt
ARCH v and one GARCH team.

Equation S i1 e variamee tquation. Residuals dnived [pom mian cquation art watd in maling
vaniamet tquation. Ny i Todas's volatility, UL | in e prvions period squantd residual derived
[pom cquation b. 11 i also bmown 4s previows day's information sout volatility. 1t L #he ARCH
T, Np_y <o Yhe previows day's sesidual varianee (wolatility). 1t i abso lmown as e GARCH
Tm,

GRANGER CAUSALITY

e ability of one variable To prdict amotber variable Lo discsnd in Brms of We conctpt of Granger
Coanality. 1 waes empinical data wts o [ind pattonns of comdation. Tle equation lelow was
emploged 1o estimate e Grangr-Cavaation,

Yt = CO + Zﬁ?:l Cj)(t—l + Zﬁ?:l dj)’t+1 + ‘Llyt ...................................... (6)

Xt = CZO + Zﬁ?:l ant—l + 25‘:1 bjyt_l + ﬂxt ...................................... (7)

X Dots not pargr canae Y Y C; =0, 8] =1 o vv i vt
AMyMMWMX({bj =0, 8]=1, i e D
EMPIRICAL RESULTS

Te wnit 1001 2est o NSEI and USD/NGN fas been caried ot tnough Augmented Dicks
Fuller (1979) 2est. b tables 1 and 2, the wolll Lypothesia (Hy) that the Time wries of NSEI
and USD [NGN excbange rate bas 4 wmit oot s rejected affer e finst differemce. Tin s due o
Ue (gt hat the 1t Aatittic value of — 9.933500 is less than— 2.886074, for NSEl and

- 8.130429 is less Yan — 2.886074 [or USD/NGN exchange rate, both at the eritical value
«1 5%.

20



Intenmational Journal o Maragment Studies, Business & Extrepreneinsbip Reseanch
ISSN: 25455843 (Paiat) 25US-STT) (Online)
Volusme S, Nusmber 2, Junme 2020
L0t [ carirmediapillisbing.com

Table 1: Test [or stationany of Hhe Index Aifferences

rdull Hypothesis: DHRNZ=EI has a unit root
Exogenous. Constant
Lag Length: O (Automatic - based on S, maxiag=12)

—-Statistic Prob.™
Augmented Dickey-Fuller test statistic —9. 922500 O 0000
Te=st critical values: 1% lewel -2.4236551
5%6 lewel -2 886074
10%5 lewvel —=2. 5799321
“fMacklinnon (1296 one-sided povaluses.
Augrmented Dickey-Fuller Test Equation
Dependent Wariable: D({(DMHRN=EL)
Method: Least Sguares
Crate: O0G5/04/199 Time: O1: 27
Sample (adjusted) ZO009MO3S Z201SM12
Included cbhservations: 118 after adjustments
Wariable CoaefMicient =td. Error t-=tatistic Prob.
DHHN=EEI-1) -0.917F7119 D.0922265 -9 9232500 O 0000
L 51.88520 1820211 0. 220872 O F345
R-=guared 0. 4596547 Mean dependaent var -2.5322298
Adiusted R-sqguared O 4549359 SO dependent var Z2ETFTF.156
S E. ofregression 197G 407 Akaike info criterion 1S 03275
Surm squared resid 4 SZIE+O0S Schwwarz criterion A8 0797
Log likelinood - 1051.2932 Hamnmnan—Cuinm criter. 12051282
F-statistic Q5. 67442 Churbin—YWatson stat 1941173

FProD(F-statistic) O 000000

Table 2: Stationary it [or He difljeremces of the USD/NGN exchange rates

Mull Hypothesis: DUDMNMN has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5. 130429 0.0000
Test critical values: 1% level -3.486551
5% level -2.8860T74
10% level -2 579931
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Cependent Variable: D(DIUDMNMY
Method: Least Squares
Date: 0612119 Time: 00:30
Sample (adjusted): 2009M03 2018M12
Included observations: 118 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
DUDMM-1) -0. 725362 0.089216 -8.1320429 0.0000
c 1.254649 1.193216 1.051485 0.2952
R-=quared 0.363001 Mean dependent var -0.054322
Adjusted R-squared 0.357510 S.0. dependent var 16.02275
S.E. ofregression 12.84312 Akaike info criterion 7.960297
Sum squared resid 19133270 Schwarz criterion 28.007258
Log likelihood -467F 6575 Hannan-Cuinn criter. T 979365
F-statistic 66.10388 Durbin-Watson stat 1.940594

Prob(F-statistic) 0.000000

To idetify an ARIMA (p, d, q) process for #he NSEI and USD /NGN exchange rate data,
we examine We ACF and PACF plots 4z shown in [igner 1 and 2 respectively.

Figuns 1: Comelograon of the diffprumers of te ndex srizs
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Autocorrelation Fartial Correlation A P C-Stat FrobD
LI = LI = 1 0,022 00232 08277 0.260
1 1 1 1 2 -0.011 -0.018 08515 0.6532
LI = LI = 2 0092 0095 1.82925 0595
L g 4 -0.077 -0.094 26215 0.621
LI | 1 1 5 -0.022 0020 28192 0.728
L i LI = 5 0116 0112 45445 0.6032
1 1 LI | ¥ -0.021 -0.029 460324 0708
LI | LI | g8 -0.029 -0.022 423009 0779
LI I LI i 9 0045 0027 50758 0.5828
1 ! 1 1 A0 0005 0021 50807 0.886
g o g 11 -0.062 -0.056 55905 0.599
LI = LI 12 0092 0080 67229 0875
1 1 LI | 12 -0.0232 -0.0326 6.80654 0912
LI | 1 1 14 —-0.049 0021 1250 0.929
1 1 LI | 15 0001 -0.0268 7T.13252 0954
g rg 16 -0.087 0077 8.2021 0.9432
g o 1 1 17 0080 -0.022 87025 0.949
L —_ 18 -0.126 -0.166 11.3322 0.880
g o 1 1 19 -0.050 -0.008 “11.698 0.298
g o LI | 20 -0.051 -0.045 12072 0914
1 1 1 1 21 0,000 0017 12072 09322
g g 22 0087 0112 132204 0927
g o 1 1 22 -0.051 -0.025 12.597 0.9328
LI | LI | 24 -0.040 -0.035 13.837 0.950
1 ! LI | 25 0011 0.0322 132.857 0.954
LI | g 25 -0.044 -0.057 14.159 0971
g o g 27 -0.06861 -0.0F73 147329 09732
LI | 1 1 28 -0.029 0009 14982 0979
L= g 29 -0.057 -0.079 15702 0.979
—_ = 20 -0.162 -0.147F 19.925 0918
LI 1 LI i 21 0,062 0080 20572 0,923
L g 22 0077 0110 21.5654 0.919
g o g o 232 -0.056 -0.051 22082 0.926
1 1 g 24 00128 -0.052 22127 0.942
1 1 1 1 m

Figons 2: Comalopam of e difrincs o e USDINGHN exchens e

Autocarrelation FPartial Correlation Paucs D-Stat Prob
LI LI A1 0.275 0275 Q.2025 o.oozZ
1 ! g 2 -0.020 -0.103 g9 2509 o010
1 ! 1 ! 2 -0.017F o019 Q. 2867 0026
T/ T /| 4 0.249 0270 A7F.0FG [
LI 1 B} g 5 0,054 -0.115 174432 o004
g g o 5 -0.107 -0.0280 12.905 (e D
LI = T/ T 0.097F 0217 20125 [ Fw
LI 1 B} — 2 0,045 0160 20.291 o009
= = 9 -0.142 -0152 22018 o006
g o LI i ] A0 —-0.081 o154 223,879 o.00s
LI = 1 ! a1 o114 0005 25.602 [
LI i [} LI | 12 o128 O O4g 28175 o005
g LI | 12 -0.055 [ w 28.592 [ N
= — 14 -0.147 -0 198 21.53238 o005
LI | 1 1 15 —-0.023 -0.009 31.690 o.oo¥F
— ] 1 16 -0.181 -0.212 365 261 o003
g LI = A7 -0.0653 Lo w iy | 25.8185 (e
LI | LI ] 12 -0.026 0045 26.9170 o005
LI i [} [ | 19 0. 143 o102 239 866 o003
g 1 ! 20 -0.0322 (el a s 40 019 o005
g 1 ! 21 -0.057 o019 40 574 0006
1 1 g o 22 -0.004 -0.068 40 676 o.oo9
1 ! g 23 0,022 -0.056 40,751 o013
1 ! LI | Z4 -0.018 -0.039 40,8071 o.o1s
g LI | 25 0061 -0.04Z2 41.3236828 [ by |
LI | 1 ! 25 -0.024 -0.003 41 . 549 o027
g g 27 —-0.095 -0.052 42 994 0026
g g 28 00285 o055 44 128 o027
g g 29 -0.051 -0.060 44 549 o033
1 1 g 20 —-0.0Z22 0117 44 52T 0042
1 ! g 21 -0.017F o050 44 5T 2 o053
LI | g 32 -0.026 -0.039 44 FE2 D066
1 ! 1A 33 0003 o072 44 TE=2 o083
1 ! g 24 0,002 o050 44 T4 o102
1 1 1 1 25 -0.011 0.0z 44 23032 o124

1 Lo widet Yat We comelogram of We Liffrences for e NSEI showed 4 white noise process ss
WMMWWMMW,M%ARMAMM%MW,WM&MW
GARCH ype, while Yt of e Afferenced sries of USD [NGN exchang rate revealed an
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ARIMA (4,1,0) (ited as, X, = 0.2303X,_; — 0.4975X,_, + &, 41 shown in 1alle 3,
buit reviduals ane comditionally bemrorkedastic, femce GARCH (1,1) model wis adopted.

Table 3: Eimation of the ARIMA (4, 1, 0) model for differences of #he USD /NGN oxchange

nédes

Cependent Variable: DLDMM
Method: ARMA Maximum Likelihood (OPG - BHHH)
Drate: 0612193 Time: 00:26
Sample: 2009M02 2018M12
Included cbservations: 119

Failure to improve cbjective (non-zero gradients) after 62 iterations

Coefficient covariance computed using outer product of gradients

Wariable Coefficient =td. Error t-Statistic Prob.
ARC1) 0.230341 0.051847 4 AA2ET2 0.0000
AR(4) -0. 497476 0.042479 -11.711186 0.0000
MACTY -0.010539 0.019921 -0.529023 059783
MALAY 0.992562 13.50787 0.073480 0.9416
SIGMASCD 1289 2508 35 00875 3.691957 0.0003
R-squared 0.257847 Mean dependent var 1.794790
Adjusted R-squared 0231807 S.D. dependent var 13 25264
S E. of regression 11.61549 Akaike info criterion 7.859199
Sum squared resid 15380.85 Schwarz criterion 7.975969
Log likelinood -452 6223 Hannan-CGuinn criter. 7. 906616
Curbin-Watson stat 1.8251558
Inverted AR Roots 6E6-.59i BE+ 59] -.54+ 59i -.54-.59i
Inverted MA Roots TF1-T1i i i B - FO+7F1i - F0-TF1i

Table 4 Edimation of &« Garch(1,1) meded [on e KAfftrences

Dependent Variable: DMNSEI

Method: ML ARCH - Mormal distribution (BFGS / Marquardt steps)

Date: 06/04M19 Time: 02:26

Sample (adjusted) 2009M02 2018M12

Included observations: 119 after adjustments
Convergence achieved after 17 iterations

Coefficient covariance computed using outer product of gradients

Presample variance: backcast (parameter = 0.7)
GARCH = C(1) + C(2Z2FRESID(-12 + C{3*GARCH(-1)

Yariable Coefficient Std. Error z-Statistic Frokb.
Variance Equation
C GE0885.9 287486.4 2298843 0.0215
RESID(-1"2 -0.0326349 0044341 -0.819769 04123
GARCH(-1) 0838721 0082179 10 20603 00000
R-squared -0.001695 Mean dependent var 20.81261
Adjusted R-squared 0.006723 S.D. dependentwvar 1971.152
S.E. of regression 1964.515 Akaike info criterion 17.98492
Sum squared resid 4 5a9E+08 Schwarz criterion 18.05499
Log likelinood -1067.103 Hannan-Cuinn criter. 18.01337
Durbin-Watson stat 1.825913

o NSEI surics

Table S: Edtimation of e GARCH(1, 1) model of #he Aiffftrences of #e USD /NGN exclange

néles
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Dependent Variable: DUDMM

Method: ML ARCH - Mormal distribution (BFGS / Marguardt steps)
Drate: 061219 Time: 00:42

Sample (adjusted): 2009M02 2018M12

Included observations: 119 after adjustments

Convergence achieved after 27 iterations

Coefficient covariance computed using outer product of gradients
FPresample variance: backcast (parameter = 0.7)

GARCH = C(1) + C2ZPFRESID-12 + C3FGARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.

“ariance Equation

C 1.273003 0.344073 3.699816 0.0002
RESID{-1"2 0.753586 0226221 3.331185 0.0009
GARCH(-1) 0359094 0080387 4 839661 0.0000

R-squared -0.018496 Mean dependentvar 1.794780
Adjusted R-squared -0.009938 S.0D. dependentwvar 13.25264
S.E. of regression 13.31832 Akaike info criterion G6.041095
Sum squared resid 21107.96 Schwarz criterion 6.111157
Log likelinood -356.4452 Hannan-Quinn criter. 6.069545
Durbin-Watson stat 1.423046

GARCH (1,1) model bas been wred o estimate #he NSEI and USD NGN excharnge rate
Tables § and S reveal Yt Hhe sum of He cotfficints of hy_1 and UZ_, of steck index and Hat
of excbangt 2ate are 0.801372 and 1.1427 respectively. Thin implies at Were ia bigh degree o
volatility of e viriables during He period of Wis sudy. And lastly, Grangr Cavsality it in
1le 10 conducted on He variables 1o asctain We cavm-tffect proves To be atistically sigificant
with an £~ datiotic of 1.81621 and 4 P — value of 01335 from NSEl 16 Exclang Rate and an
| - datiatics of 22080 and 4 p — value of 0.1237 rom eechange rate 1o NSEI. Thia revesls &
bi-directional cavality between e variable's performances. Henct, exclangt rate gramger canse stock
mirkel performince and viee - vevia. This readt also confirms portive rlationdip but
Aatitically imigrificant according 1o Pearron's condlation 1st in 1able 9.

NSEl UDNN
NSEl | 1000000 @ 0222528
UDNN | 0222528 1.000000

Tulle 10: Granger Causality Relutionsbip between NSE! and UDKN
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Pairwise Granger Causality Tests
Date: 101719 Time: 10:56
Sample; 2016M07 2018012

Lags: 2

Mull Hypothesis: Obs  F-Statistic Prob.

UDMNM does not Granger Cause MSE| 30 227487 0.1237

M3El does not Granger Cause UDMN 1.81621 0.1835
CONCLUSION

The time sries of NSEl and USD/NGN exclang rate bas been modeled [pom Hhe period of Jaruany
2017 10 Decendien 2018 wring ARMA madel, GARCH (1, 1) model and Granger cavality tedt. The
Tme sries data of NSEI sbowed & white noise process with e ARIMA model and GARCH (1,1)
model [Tl 4s,

DNSEI = 660885.9 - 0.036349RESID(—1)"2 + 0.838721GARCH(—1)
while Yo Fime wries data of USD/NGN exclange rates produced ARIMA (4,1,0), [tted 4s,
X; = 0.2303X;_; —0.4975X;_, + &
And GARCH (1,1) model [tted 4s.
GARCH = 1.2730 + 0.7536RESID(—1)"2 + 0.3891GARCH(-1)
T&MWMW%GWWWMW&&-WW%WW
z: ZM z z- z- Zz Wt[y, . :;: ZWW%MM Z z: K. .
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