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Abstract

This paper examined the effect of information asywtries on macroeconomic volatility and FPI vol&filin
Nigeria using the AR(K)-EGARCH(p,q) model, and thexus between macroeconomic uncertainty and FPI
volatility in Nigeria using the LA-VAR Granger Caalgty test. Quarterly time series data were drammfthe
Central Bank of Nigeria Statistical Bulletin, 208ganning through 1986Q1 to 2011Q4. The study fabatall

the included variables were highly volatile andoesled asymmetrically to information shocks. Theults also
predict that a stable macroeconomic environmemieiessary for steady FPI inflow and steady FPbnfis
also needed for some levels of macroeconomic gtabitlwas therefore recommended that insidersivaes in

the Nigerian capital market be properly monitored ¢hat policy makers should be sensitive to pdssiblicy
tradeoffs when the need arises between higher egoergrowth and rising price levels, and sustaineshemic
growth and stable prices.
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1. Introduction

The role of macroeconomic policies in determinihg flow of Foreign Portfolio Investment (FPI) invédoping
market economies has been a subject of seriougsedabsong economists. FPI is being viewed as a saafrc
foreign private capital to any economy. Foreigreistors are always interested in the security ad-raturns to-
their investments. A highly volatile macroeconomitvironment means that investors may not be abpeetdict
correctly what the future holds for their investriseand so become skeptical about increasing the@stment
outlays. They can more appropriately manage tmeestments (increase returns and/or lower riskiéfy can
use macroeconomic news releases as reliable indickdr where the economy is heading. On the dtlaed,
policymakers are interested in increasing the duyaand quality of FPI flows to the economy due the
acclaimed benefits it carries. They can therefateb control the direction and magnitude of FRloin by
adjusting macroeconomic variables if the relatigmgbetween FPI and key macroeconomic variablesahas
strong predictive power to stimulate the growthha economy.

The relationship between FPI and key macroeconorariables has been subjected to series of economic
research, analysis and discussions. Historicadlseifin private investment plays a prominent rolehiaping a
country’s socio-economic development. Since noonais an island of its own in terms of needed resgsito
stimulate investment, generate employment, fosten@mic growth, etc recourse must be made from tone
time to woo foreign investment to bridge the duap @f savings-investment requirement and foreigniegs

and foreign exchange requirement.

According to Mailafia (2005), capital flows haventobuted in filling the resource gap in countriebere
domestic savings are inadequate to finance invegtnmdowever, while emerging economies experience
spectacular inflows, Nigeria has been historicafiicted with the worrisome problem of capital gfit.
Although the country potent a large market for botimsumer and producer goods given the huge sizts of
population, many years of military rule, the recéMiger Delta crises, which culminated in the Fetlera
Government Amnesty Programme, the current waveeiwbtist activities, fraudulent behavior of citizgrthe
level of corruption in the country and the undedeped nature of the capital market and the exister a dual
economy have been faulted amongst other thingthéolow level of FPI inflow.

If all available information in a current periodtaéken into account, there would be a close raiatigp between
macroeconomic variables and expected FPI flow.hi®edxtent, FPI flow might react quickly to macroeomic
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information, which would be an indicator of reabaomic activities. Thus FPI volatility depends anatility of
expected future macroeconomic variables such &seisit rate, inflation, exchange rate, market chgstizon
rate, GDP, etc. This means that if domestic interate rises over and above the world interest fateign
capital flows in because expected returns to imwest is higher compared to the rest of the world Hre
reverse would be the case for a decrease. Howaudgh and rising inflation rates means that theg&om
investments are quickly eroded and investors raacbrdingly to protect their funds thus there isagsive)
outflow of foreign capital (capital flight).

This study therefore examines the asymmetric impédhformation on volatility of various macroecanc
variables which include interest rate, inflatiomeramarket capitalization rate, nominal exchange, @DP and
FPI in Nigeria, and the nexus between macroeconamiertainty and FPI volatility in Nigeria for theeriod
1986Q1-2011Q4.

2. Literature Review

There has been a large body of empirical work domenacroeconomic volatility in relation to many iedles in
Nigeria and in other countries of the world. Mouigé2012) was concerned with the impact of inte i
financial integration on economic activity and neeronomic volatility in African countries. He shavihat the
impact of external capital flows on growth depenainty on the initial conditions and policies implented to
stabilize foreign investment, increase domesticestment, productivity and trade, develop the doimest
financial system, expand trade openness and ottliiema aimed at stimulating growth and reducing gron
Mougani also showed that financial instability westicularly severe from the nineties and more pumted in
the case of portfolio investments than in foreigrect investments. It was further established thands in
official capital flows were less unstable than fivate capital flows, and the volatility of capitédws observed
in financially “open” and “closed” countries was campanied by moderate macroeconomic instability.
Anayochukwu (2012) investigated the impact of stowcket returns on foreign portfolio investmeniigerian
using a multiple linear regression and Granger aé#ystests. Anayochukwu showed that foreign pdidfo
investment has a positive and significant impacstmek market returns while inflation rate wasistaally not
significant. He also found a unidirectional cauyatunning from stock market returns to foreign tfaio
investment in the economy. Enyim, Sylvester and 28M2013) examined the nexus between real exchatge
instability and foreign private investment in Nigeand showed that a long-run relationship existsvben CFPI
and the explanatory variables; EXR, INF, INT andRsD

Gabriel and Ugochukwu (2012) examined Stock Mavikddtility in Nigeria using the month end stockqas$ of
four major companies from January 2005 to Decen®@®9. Using the ARCH model, the study showed the
presence of volatility in all four stock prices.ébtudy also showed that out of the four, two camgs stock
prices were predictable by past stock prices. OardiNwosa (2011) employed AR (K)-EGARCH (p, q) elod
to examine the volatility in stock market and maomnomic variables, and used LA-VAR Granger Catysali
test to analyze the nexus between stock marketiltylaand macroeconomic variables volatility in ddiria for
the periods 1986 to 2010 using time-series datay Bhowed that there exists a bi-directional cétysaétween
stock market volatility and real GDP volatility; dirthere is no causal relationship between stockketar
volatility and the volatility in interest rate andflation rate. The study recommended that in ordereduce
stock market volatility, government should take-pobive role in building a stable market througppiag the
growing interest of the general public in the markg increasing supply of shares. Xiufang Wang (®01
investigated the time-series relationship betweaenksmarket volatility and macroeconomic variabtdatility
for China using exponential generalized autoregressonditional heteroskedasticity (EGARCH) and-lag
augmented VAR (LA-VAR) models and found evidencattthere is a bilateral relationship between iidlat
and stock prices, while a unidirectional relatidpséxists between the interest rate and stock griaéth the
direction from stock prices to the interest ratewidver, a significant relationship between stodkqw and real
GDP was not found. Also, Chinzara (2011) studiegnoeconomic uncertainty and stock market volatildy
South Africa. He indicates that stock market vtitgtis significantly affected by macroeconomic eninty,
that financial crises raise stock market volatjliz;d that volatilities in exchange rates and steorh interest
rates are the most influential variables in affegtstock market volatility whereas volatilitiesoi prices, gold
prices and inflation play minor roles in affectisipck market volatility.

Lee (1992) was concerned with the causal relatipsshnd dynamic interactions among asset retuesd, r
economic activity, and inflation in the postwar U&ing a VAR approach he showed that stock rethetged
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in explaining real economic activities, but elucath little about the variability in inflation. Dreg and
Nazarian-Ibrahimi (1994) examined the impact of maconomic policies on stock returns from 1970 98Q
using monthly data for 11 industrialized countrigsd concluded that macroeconomic policies that are
predictable were unable to predict stock returnsuestely. Park and Ratti (2000) examined the dyoami
interdependencies among real economic activitiggtion, stock returns, and monetary policy, usmy AR
model. While results from the monthly U.S. data fhe period 1955 — 1998 showed that shocks due to
contractionary monetary policy significantly explad movements in inflation and expected real stethrns,
there was no feedback effect.

From the foregoing it is obvious that there is artlein the empirical literature of studies on tfexus between
macroeconomic volatility and foreign portfolio irstenent volatility in Nigeria. In this study thereéo we
focused on the causal relationships between magnoedic variables uncertainty and FPI volatilityNingeria.
We also examine the asymmetric relationships betviefrmation set and FPI volatility and macroecmm
variables volatility for the periods spanning thgbu1 986Q1 to 2011Q4.

3. Methodology
3.1 Data and Sources

Due to dearth in high frequency data for all of #aeiables of interest we used quarterly time sedigta drawn
from the Central Bank of Nigeria Statistical Buitet2011.

3.2 Model Specification

To achieve the objectives of study we employedep bl step estimation approach. First we estimiied\R-
EGARCH models to examine the variables for volgtiland second, we examined the nexus between
macroeconomic uncertainty and FPI volatility in Blig.. To examine the volatility of macroeconomiciables
including FPI we adopt the autoregressive expoakrgéeneralized autoregressive heteroscedasticify- (A
EGARCH) model. The EGARCH model was developed bisdte (1991) to capture information asymmetries
and also ensure that the conditional variancevisys positive. Assuming; follows an autoregressive process
of order k the mean equation is specified as:

M3
ye=fot ) et s .. . (1)
(=1

The complete model will include the following var@@ equation:

g ¥ r
logs) =@ +Zﬂrfiag|:rz_[. + Zﬁf Fet ‘ +Zyk(gr_k) Co. (3.1h)
=1 = Tt E ek

The left-hand of equation 3.1b is the logarithmtioé conditional variance. The logarithmic form diet
EGARCH (p, q) model certifies the non-negativitytbé conditional variance without the need to caistthe
model’s coefficients. The asymmetric effect of pisi and negative shocks (information) is represgértty the
inclusion of the term/cy;. If v« > 0 (< 0) volatility tends to rise (fall) when thegged standardized shoek,
iloy, is positive (negative). The persistence of vatgtib the conditional variance is given E}?ﬂm[.

We may consider a special case EGARCH(1,1) modfelllasvs:

Er—1 -1

logo! = @+ alogsl + +y (3.2)

Gr—1 Gr—q

For a positive shock, ./c;.1 >0 egn. (3.2) becomes:

logs! = @+ alogsl + (f+y) e (3.3)

Greq
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and for negative shocks, €;.1/0..1<0 it becomes:

-
logo? = @+ alogel  + (f—y) — N =X
=1

Therefore the presence of a leverage effect cardted by the hypothesis0. There is an asymmetric effect if
v#0. Furthermore, the parametemgoverns the persistence of volatility shocks fee EGARCH (1, 1) model.
The benefits in using the EGARCH model are: (i)c8itthe logarithm of volatility is used as the regend,
imposing nonnegative constraint on the parametérgadance dynamics is no longer necessary; (i§ th
EGARCH model takes into consideration the asymmetifiect of volatility; and (iii) only the coeffients of the
GARCH term determines the persistence of volatsitycks. Thus, this paper will provide empiricaidewnce
regarding the asymmetric of volatility in foreigonfolio investment and macroeconomic variablelligeria.

To examine the link between macroeconomic unceastaind FPI volatility we estimate a lag-augmentedtor
autoregressive (LA-VAR) model. This model was depeld by Toda and Yamamoto (1995) and adopted by
Oseni and Nwosa (2011) to examine the link betwsteck market volatility and macroeconomic variables
volatility in Nigeria alongside the Exponential GER model. The basic strength of the model is itititglio

test for causality among variables without payitigraion to the stochastic process generatingithe series.
That is it could be applied even when the ordenigfgration or cointegration is not known.

The model is specified as follows:

gp=wptegt+ B he g+t B gt o (35)

where:x; is a vector of n-dimensional macroeconomic vatgtitariables and foreign portfolio investmen;is
an n-dimensional vector of random error terms ve#o mean and variance covariance mafii t is time
trend; k is the lag length which would be deterrdimenpirically; ando, o4, 6; are vectors of coefficients to be
estimated.

The null hypothesis that thih variable does not granger-cause the ith variabtested using the formulation
in egn.(3.6) below.

G 1) =62 =--=8;k=0 . . . (36)

where®;(h) is the (i, j)th element of the matrix(h=1,2,3,...,k). we estimated a VAR model formula& levels
using the classical OLS regression to test the elhgypothesis. The Toda and Yamomoto (1995) fornmurat
established that the Wald statistic asymptoticflpws a chi-square distribution with degrees refeidom equal
to the number of excluded lagged variables witlgayting attention to the time series propertiestati@aarity
and or cointegrating processes.

4. Results and Discussion

We used the Schwarz Bayesian Information Crite(f8BIC) to select the best model that fits our datae
models with the lower SBIC were selected. The ARFEGARCH(1,1) model was selected for logFPI and
logGDP. Whereas AR(2)-EGARCH(1,1) was selected Narket capitalization rate the model selected for
interest rate, inflation rate and nominal excharge were AR(4)-EGARCH(3,1), AR(3)-EGARCH(3,6) and
AR(3)-EGARCH(2,2) respectively. The results of thelected models are presented in table 1. Thetsesul
revealed that all the included variables were Ryiglilatile with the estimated EGARCH terms bein§(1.,
0.563, 0.872, 0.6277(= - 0.7618 + 0.1279 + 0.23@83611 + 0.3468 - 0.1171), 0.3844 (= 0.1583 + ®122And
0.7541 for Log FPI, INT, MCR, INFL, NER and Log GDiespectively. The variables also responded
asymmetrically to shocks. While the short-run res@s of volatility to negative shocks were 1.472.(98 — (-
0.374), 0.196 (= - 1.726 - 0.729 + (0.753 — (- 8 # (1.748 - 0.428)), -1.396 (= -0.487 — 0.909),1685
(=1.0540 - (- 0.0098) — (0.3764 + 0.5987) — (1.5868.6706)), -1.7925(= -1.6431 - 0.5323 + 0.82604440)
and 1.3633 (=0.8605 — (-0.5028)) for Log FPI, IMCR, INFL, NER and Log GDP respectively, the short
term responses to positive shocks were 0.724(=1.09874), 1.354(= -1.726 + 0.729 + 0.753 - 0.57B 748 +
0.428), 0.422(= - 0.487 + 0.909), 0.3505(= 1.054m0098 - 0.3764 + 0.5987 - 1.5866 + 0.6706), OL{60
1.6431 + 0.5323 + 0.8269 + 0.4440) and 0.3577(#6860.5028) for Log FPI, INT, MCR, INFL, NER and
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Log GDP respectively. These differences were atatisically significant at the conventional 5% ékwas
indicated by the probability values except for N#Rere the second leverage term only became signifiat
7% level and INFL where the first leverage term was statistically significant at all. These resunply that
both the Nigerian macroeconomic environment andifor portfolio investment inflows are highly volatiand
the volatilities would persist into the distantuté. Furthermore, the null hypotheses of no autetation for
the standardized residuals were accepted for alléhiables at 1% level#lso, the Lagrange Multiplier (LM)
test statistic for ARCH in residuals showed that miull hypothesis of no further ARCH effect in ttesiduals is
accepted for all variables at the 1% level. Therethe results of the selected AR-EGARCH modeldaémed
our data very well. The volatilities from the abomedels were calculated and the descriptive Stdistre
presented in table 2. It could be observed frortetdl? that the mean of INT volatility was fairljgh compared
to other variables while the standard deviatiom#&tion volatility was the highest. The table akshowed that
whereas the volatility of INT, NER and log GDP haegative skewness that of FPlI, MCR and INFL had
positive skewness. While the volatility of logFPhosved minimal kurtosis estimated to be 3.860 the
macroeconomic variables volatility showed relatjvhigh levels of kurtosis far exceeding 3 except IféFL
that was 3.797. In addition, the residuals normdlitpotheses were all rejected at the 1% levelgbdoe logFPI
and INFL. All the Jarque-Bera statistics were digant at the 1% level with only that of INFL thaias not
significant even at higher levels (10%) of sigrafice. The rejection of the normality hypothesesvedirdue to
fat-tails (the large kurtosis observed). Theseltestrongly showed that the Nigerian macroeconomitables
are much more impulsive than FPI. For the nexus/den macroeconomic uncertainty and FPI volatilitg t
LA-VAR Granger-causality test results are preseritethble 3. The estimated results showed a bitoeal
causality running from GDP to FPI and vice-versthat10 percent level but at the conventional Eeerievel
there is only a unidirectional causality runningnr GDP to FPI. At the conventional 5% level theatieihship
between INFL volatility and LogFPI volatility, antthat of MCR and LogFPI showed bi-directional caitgal
respectively. However it was volatility in INFL afdCR that causes volatility in logFPI more. Whereas
unidirectional causality was observed running fraotatility in LogFPI to NER there was no relatiofstfiound
between volatility in INT and LogFPl. These pogitioare indicated by the statistically significanbt(
significant) Wald statistics (see table 4.3). Tingplies that FPI volatility is caused by macroecmim
uncertainty in Nigerian more that as FPI volatiliguses macroeconomic uncertainty. Unstable pandsGDP
growth, and undeveloped nature of the Nigeriantahmpnarket have not meant well for steady FPI iw#io
These results therefore predict that a stable reaormmic environment in Nigeria would be necesdary
steady FPI inflow even as a steady FPI inflow isdesl for some levels of macroeconomic stabilityisTb a
serious issue for policy formulation.

5. Conclusion and Recommendations

This paper so has examined: (i) the asymmetriesfofmation on macroeconomic variables volatilitydaFPI
volatility; and (ii) the nexus between macroecomoomcertainty and FPI volatility within the Nigemnizontext.
The findings thereof revealed that macroeconomitatiity and FPI volatility are highly persistentné
responded asymmetrically to information flow. Fermore the study showed that foreign portfolio stugent
volatility is more responsive to GDP volatility,fiation rate volatility and market capitalizatioate volatility
than these variables respond to FPI volatility. M/Hhere was no relationship found between interatt
volatility and foreign portfolio investment volatit exchange rate volatility was highly responsiwe FPI
volatility. We therefore come to the conclusionttfa the period of study both the Nigerian econcamg FPI
were highly volatile responding differently to pig® and negative shocks. We also conclude thatidar
investors do not lead growth but follow it. Furthere, a calm and developed capital market, sustaine
economic growth, stable prices are necessary irgredfor steady FPI inflows. Finally, when FPI be®s less
volatile the effect will not only be on further GRjfowth, it will also result in further stable pew contribute to
capital market development through risk diversifimaand reduced volatility in the foreign exchamgte.

Since the Nigerian capital market volatility is hig responsive to information flows as expected is
recommended that insiders’ activities be properynitored. Where some persons are able to trade drase
insiders’ information they will be able to beat thrarket therefore the market will no longer beaiéint. The
consequence would be capital flight. This is beeafoseign investors would lose confidence in theimg
mechanism.

Also, since foreign investors do not lead growthfollow it as the study revealed, and since groedmes with
levels of sacrifices in form of higher inflationteapolicy tradeoff is inevitable between higher G@®wth and
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higher inflation rate on the one hand and susta®B& growth and stable prices on the other depgnalinthe
prevailing need.
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Table 1: AR-EGARCH Estimation results

Log(FPI) INT MCR INFL NER Log(GDP)
Model AR(1) AR(4)- AR(2)- AR(3)- AR(3)- AR(1)-

EGARCH(1,1) | EGARCH(3,1) | EGARCH(1,1) | EGARCH(3,6) | EGARCH(2,2) | EGARCH(1,1)
Mean Equation
C 0.356(0.0000) | -0.023 (0.512) | 100.656(0.000) 0.0568(0.0000) | 1.3182(0.0000) | 0.1553(0.0000)
AR(1) 0.974(0.000) | 1.901 (0.000) | 1.298 (0.000) | 1.9602(0.0000)| 1.9529(0.0000) | 0.9943(0.0000)
AR(2) -0.797 (0.000) | -0.558 (0.010) | -0.9497(0.0000) -0.9936(0.0000)
AR(3) -0.295 (0.000) -0.0145(0.0000) 0.0201(0.0000)
AR(4) 0.188 (0.000)
GARCH
(GARCHY

Variance Equation
C -1.653 (0.002) | -1.666 (0.000) | 2.243 (0.000) | -0.4604(0.0000) 1.8445(0.0000) | -2.0882(0.0183)
lew1/o%4] 1.098 (0.005) | -1.726 (0.000) | -0.487 (0.000) | 1.0540(0.0000) | -1.6431(0.0000) 0.8605(0.0000)
Eealois -0.374 (0.039) | 0.729 (0.000) | 0.909 (0.000) | -0.0098(0.9373) 0.5323(0.0316) | -0.5028(0.0029)
lew2/o%2] 0.753 (0.036) -0.3764(0.0000) 0.8269(0.0000)
eralo%z -0.578 (0.009) 0.5987(0.0000) | 0.4440(0.0637)
levs/o?sl 1.748 (0.000) -1.5866(0.0000
£.3/0%3 0.428 (0.002) 0.6706(0.0000)
logo?.1 0.801 (0.000) | 0.563 (0.000) | 0.872 (0.000) | -0.7618(0.0000) 0.1583(0.0000) | 0.7541(0.0000)
logo?. 0.1279(0.0000) | 0.2261(0.0000)
logo?.s 0.2308(0.0000)
logo®. 0.8011(0.0000)
logo®.s 0.3468(0.0000)
logo?. -0.1171(0.0000
Diagnostic

O*R? 4,961 (0.291) | 7.141 (0.129) | 0.039 (0.9998)| 2.242(0.691) 0.824 (0.9353) | 0.0474(0.9997)
LM 1.240 (0.300) | 1.828 (0.130) | 0.009 (0.9998)| 0.544(0.704) 0.1969(0.9394 | 0.0113(0.9997)
SBIC -0.799 1.430 17.327 1.839 5.6298 -2.9175

Note: p-values in parenthesis (); LM = ARCH LaggaMultiplier Test; SBIC = Schwarz Bayesian Infotioa

Criterion

Source: Authors’ computation
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Table 2: Standardized Residual Normality Test

FPI INT MCR INFL NER GDP
M ean -0.071 0.233 -0.152 -0.054 -0.2145 -0.2004
Std. Dev. 1.004 1.088 1.065 1.248 1.2037 0.9824
Skewness 0.085 -0.227 6.878 0.226 -1.0429 -0.5781
Kurtosis 3.860 5.160 59.678 3.797 21.0369 15.9699
Jarque-Bera | 3.265 20.304 14456.96 3.532 1387.404 720.6068
P-value 0.195 0.0000 0.0000 0.171 0.0000 0.0000
Source: Authors’ computation
Table 3: LA-VAR Granger Causality Test
Hypothesized relationship Wald statistic| p-value| Decision
Log(GDP) volatility does not granger cause Log(FRd)atility 10.0926 0.0015 | Reject
Log(FPI) volatility does not granger cause Log(GDM®latility 3.356803 0.0669 | Do not reject
INFL volatility does not granger cause LOG(FPI)atdity 12.78226 0.0003 | Reject
Log(FPI) volatility does not granger cause INFL &tdlty 11.32521 0.0008 | Reject
INT volatility does not granger cause LOG(FPI) vibiky 0.00009 0.9924 | Do not reject
Log(FPI) volatility does not granger cause INT \foiy 1.190068 0.1389 | Do not reject
MCR volatility does not granger cause LOG(FPI) tititg 20.31184 0.0000 | Reject
Log(FPI) volatility does not granger cause MCR \iits 5.761287 0.0164 | Reject
NER volatility does not granger cause LOG(FPI) tibita 0.120647 0.7283 | Do not reject
Log(FPI) volatility does not granger cause NER Vititg 4.561006 0.0327 | Reject

Source: Authors’ computation

236




This academic article was published by The International Institute for Science,
Technology and Education (IISTE). The IISTE is a pioneer in the Open Access
Publishing service based in the U.S. and Europe. The aim of the institute is
Accelerating Global Knowledge Sharing.

More information about the publisher can be found in the IISTE’s homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

The 1ISTE is currently hosting more than 30 peer-reviewed academic journals and
collaborating with academic institutions around the world. There’s no deadline for
submission. Prospective authors of IISTE journals can find the submission
instruction on the following page: http://www.iiste.org/journals/  The IISTE
editorial team promises to the review and publish all the qualified submissions in a
fast manner. All the journals articles are available online to the readers all over the
world without financial, legal, or technical barriers other than those inseparable from
gaining access to the internet itself. Printed version of the journals is also available
upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Recent conferences: http://www.iiste.org/conference/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e BSCO INDEX@ COPERNICUS
ros INFORMATION SERVICES DN RSN B LI AR

@ vmensyize sourmaocs @

£z Elektronische
@0® Zeitschriftenbibliothek

open

GEORGETOWN UNIVERSITY

LIBRARY



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/

