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Abstract

Evidences from empirical literature on the nexumaghmonetary policy, exchange rate and inflatide ra
have been mixed. Thus this paper attempts to retieveathis issue in Nigeria for the period spanri®g6

to 2010.In contrast to previous studies, this papaployed a Co-integration and Multi-Variate Vector
Error Correction Model approach to examine bothltmg run and the short run nexus among monetary
policy, exchange rate and inflation rate. Basedhisiapproach, the paper found that there exitast a
co-integrating vector among the variables and tB€M estimate showed that a uni-directional causatio
exist from exchange rate and inflation rate to skeym interest rate (measure of monetary policigjleva
bi-directional causality exist form inflation rat® exchange rate. No evidence of causality wasrgbddn

the from short term interest to exchange rate anch finterest rate to inflation rate. The theordtica
transmission nexus deduced from the VECM estimatthdr revealed that changes in macroeconomic
variables such as exchange rate and inflationgeteger caused a change in monetary policy stamte a
not otherwise. Based on these findings, this stedtymmends appropriate control and management of
both the exchange rate and inflation rate.

Keywords: monetary policy, exchange rate, inflation rate SiCM.

1. Introduction

Monetary policy has always been seen as a fundamestrument over the years for the attainment of
macroeconomic stability, often viewed as preretgig achieving sustainable output growth. Thughin
pursuit of macroeconomic stability, the managersmofetary policy have often set targets on interated
variables which include the short term interesé rgrowth of money supply and exchange rate. Among
these intermediate variables of monetary, the exghaate is argued to have a greater influencehen t
economy through its effect on the value of domesticrency, domestic inflation, the external sector,
macroeconomic credibility, capital flows and fin&lctability. Increased exchange rate directlyet the
prices of imported commodities and an increasehanprice of imported goods and services contributes
directly to increase in inflation (CBN, 2008).

The adverse consequence of inflationary pressuma #xchange rate depreciation have been a serious
concern for the monetary authorities, economistb @olicy analyst, given that these variables (ergea
rate and inflation rate) are the key barometersocohomic performance. Consequently assessing thes ne
among monetary policy, exchange rate and inflatita is pertinent because an understanding ofékesn
between these variables is prerequisite for theessful conducting and adoption of inflation tairmggt
which the Nigerian government has also made prifsjective in the attainment of its macroeconomic
objective. Under inflation targeting, monetary pglstance (through changes in short term inteed&yts
inflation through a large set of variables inclugliexchange rate (Mukherjee and Bhattacharya, 2011).
Base on the above, this study empirically determlink among monetary policy, exchange rate and
inflation rate, in line with studies such as (Hol¢2000), Kara and Nelson (2002), Berument and
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Pasaogullari (2003), Muco et al (2004), Rusita@@), An and Sun (2008) and Khan (2008). With respe
to Nigeria, studies such as Mete and Michael (2086)awewo and Oshinubi (2006), Okhira and Saliu
(2008), Omotor (2008), Chuku (2009) and Chimobi &mche (2010) have investigated the impact of
individual effect of monetary policy on exchang¢erand inflation rate. These studies failed to timke
cognizance the nature of causality among thesahlas. The causality approach allows us to siddsiep
need for a theoretical structural model by treagigendogenous variables in the system as a fumaif
the lagged values of all the endogenous variallékeé system (Amarakoon, 2009). This is the gép th
study seek to fill in the literature.

The rest of the paper proceed as follows: sectiam firesents a review of literature while sectiore¢h
presents the methodology for the study. In sectour, the findings were discussed while sectiore fiv
summarizes the major findings and offers some pottcommendations.

2. Empirical Review

Chimobi and Uche (2010) examined the relationstepvben money, inflation and output in Nigeria
covering the period of 1970 to 2005. Using co-ing#ign and granger-causality test analysis, thdystu
revealed no existence of a co-integrating vectdhénseries used. Money supply was seen to grargse
both output and inflation. The study also found &gl support in context to the money-prices-otitpu
hypothesis for Nigerian economy, M2 have a stroagsal effect on the real output as well as on price
This suggests that monetary stability can conteliotvards price stability in the Nigerian econorimcs
the variation in price level is mainly caused bymap supply, the study concluded that inflation igetia

is to a much extent a monetary phenomenon.

Chuku (2009) examined the effect of monetary poiioyovations in Nigeria. The study used a strudtura
vector auto-regression (SVAR) approach to tracedtiects of monetary policy shocks on output and
prices in Nigeria with a sample data spanning frb®86 to 2008. The study conducted the experiment
using three alternative policy instruments i.e.agfranoney (M2), Minimum Rediscount Rate (MRR) and
the real effective exchange rate (REER). The sidge the assumption that the Central Bank cannot
observe unexpected changes in output and pricésnwiite same period. This places a recursive otigini

on the disturbances of the SVAR and helped to geaémpulse response functions that tracked theztsff

of monetary policy innovations on output and pricEle study found evidence that monetary policy
innovations have both real and nominal effects conemic parameter depending on the policy variable
selected. The study was of the view that pricetbasmminal anchors (MRR and REER) do not have a
significant influence on real economic activity. @has, innovations in the quantity-based nominehan
(M2) affects economic activities modestly. It tHfere follows that monetary policy shocks have been
modest driver of business cycle fluctuations ineMig. The study concluded that the manipulatiothef
guantity of money (M2) in the economy is the mosfluiential instrument for monetary policy
implementation and recommended that central banieosild place more emphasis on the use of the
guantity-based nominal anchor rather than the frased nominal anchors.

Omotor (2008) examined the impact of price respdonsexchange rate changes in Nigeria covering the
period of 1970 to 2003 and using the vector eroorection model (VEC) and slope-dummy methodology.
The study showed thatxchange rate and money supply aggravated inflatidtigeria and suggested that
a stable, consistent and complementary policy onepsupply and exchange rate is required for price
stability; the domestic output expansion is neetetheet the ever-growing food demand in Nigeriae Th
study concluded by giving four recommendatiom&ney affects inflation with a lag. Thus the design
monetary policy should take this into cognizancemionitoring and targeting; exchange rate deprexiati
can be inflationary; a stable and consistent mapatam exchange rate policy stance in order to stem
inflation is advocated.; sustenance of stringegulaions by the monetary authorities (Central Baik
Nigeria) to check fraudulent transfers of publiceign exchange and round-tripping by commerciakban
and policies that will encourage domestic outpypasion are needed to feed the ever-growing food
demand in Nigeria.
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Okhira and Saliu (2008xamined the impact of exchange rate on inflatate and the relationship that
exist among government expenditure, money supptha&xge rate, oil revenue and inflation in Nigeria.
The study adopted the Augmented Dickey- Fullerdoycout the unit root test and co-integration with
Johansen test. The study observed that varialdesoarelated, which means the impact of each vieriai

the rate of inflation in the economy is inseparablso, that there was a strong long relationshipag the
variables, though inflation and exchange rate showong relationship. The study also found that snea

by government to reducing amount of money suppligiernment expenditure and control measure on
exchange rate could lead to poor productivity ie tiountry. The study concluded by recommending that
the policy maker should try to cushion the effefcinflation on the economy when the need arisethab
rise in exchange rate will not lead to inflationgrgessure in the short run even though inflatiod an
exchange rate have no long term relationship, ¢bort relationship seems to exist.

Folawewo and Oshinubi (2006) examined the efficabynonetary policy in controlling inflation and
exchange rate instability in Nigeria covering theripd of 1980:1 to 2000:4 and employing the rationa
expectation framework and time series analysis. bhdy observed thadhe effort of monetary policy at
influencing the finance of government fiscal ddfitirough the determination of the inflation-taxera
affects both the rate of inflation and the realtage rate, thereby causing volatility in theiesatThe
study found that inflation affects volatility oibwn rate as well as the rate of real exchangelrandtudy
concluded that monetary policy should be set irhsaovay that the objective it is to achieve is well
defined.

Mete and Adebayo (2005) examined whether moneggyegates have useful information for forecasting
inflation in the case of Nigeria other than thav\pded by inflation itself using a sample data spag
from 1990 to 1998. The study adopted two approachean absolute percentage errors (MAPES) and auto
regression model. The study revealed that the Urgdsill rate, domestic debt and M2 (broad money)
provide the most important information about privevements. Treasury bill rate provided the best
information, since it has the lowest MAPE. Convbrsehe least important variables were the depadé;
dollar exchange rate and M1 (narrow money). M2 gles more information about inflation than M1 in
the sample period. They also estimated an inflatigmation and determined alternately whether M2rent
the equation significantly and they found that M2 not significant. Exchange rate levels, and
contemporaneous value of the domestic debt, anéfisant in the model. The results obtained wereusi
across the two methods used and they concludedattieiugh the monetary variables contained some
information about inflation, exchange rate and dsticedebt may be more useful in predicting inflatia
Nigeria.

3. Methodology
3.1 Model Specification

To analyze the nexus among monetary policy (iithange rate (ext) and inflation rate (inf), thisdy
employ the causality approach developed by Gra(ig#9). Unlike past studies which employed pairwise
bivariate granger causality test, this study emgdbbthe causality approach based on multivariater err
correction model. This is because: first, the maliiate error correction model approach allows as t
examine both the short run and long run causaltiigrag variables. Secondly, the use of simple trauoki
granger causality test has been identified (Eng&r&nger, 1987; Shan & Morris, 2002) as inapprderia
when variables are I(1) series. This is becausestimple F-test statistics does not have a standard
distribution (Jordaan & Eita, 2007). Therefore, p@p statistical inference can only be obtained by
analyzing the causality test on the basis of veetaoor correction model (Yucel, 2009; Nwosa, Aglyelu
and Saibu, 2011).

3.2 Mode Specification

In order to analyze the extent of the causal naxasng monetary policy, exchange rate and inflatada,
this study employs a VAR model of the form:
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i=1 t=i i=1 i=i

where:INT is short term interest rate (a proxy for monefaolicy stance)EXTis exchange rate and
INF is inflation rate (proxy by consumer price inded),, U,; andU,,; are the disturbances term are
assumed to be uncorrelated with white noise prigseN(0g?). Equation (1) to (3) can be expressed in
a reduced form as:

X, Za+B.X  +B, X, #ByX g F oot BX L F Uy (4)
Where: X, =[INT EXT |N|=C]1

Equation (3) can e written more compactly as:
Xy ZQHB D X i e 6)
X, is a 3x1-/dimensional Vector of endogenous variables ofbeel,o is a 3x1- dimensional
vector of constant an,; is 3x 3dimensional autoregressive coefficient matricesstimable
parameter and, is k-dimensional vector of the stochastic error termmadly distributed with white
noise properties N(6?).

The estimation of equation (5) requires appropestémation techniques to ensure proper VAR model
specification. Therefore, it is necessary to exantihe properties of the data for estimation anctthe
integration, prior to the granger causality analysi

4. Empirical Result
4.1 Unit Root Test

This study commence it empirical analysis by firssting the properties of the time series, used for
analysis. This is important because most macrogn@ntime series exhibit non-stationarity behavigur
their level form, which often poses a serious peaobto econometric analysis, leading to spuriousltrés
appropriate measures are not taken. To guard agansous result, this study took caution by cliregk
the properties of the variables via the Augmentézk&y-Fuller (ADF) and Philip Perron (PP) test. tugi
these tests, table 1 revealed that all the vasalvkre non-stationary at their level form, therdading to
test at first differences, which revealed thatthk variables are stationary at first differendettis,
integrated of order one I(1After establishing stationarity, next is the exaation of the co-integration
relationship among the variables.

4.2 Co-integration Rank Test

To have confirmed the stationary of the variable&(4), the study proceeds to examine the existeffice
co-integration among the variables. The Johansdtivaiate co-integration technique was adoptetieat
than the Engel-Granger techniques. This was basdédm reasons. First, the variables for analysés| )
series, which is a pre-condition for the adoptidrih@ Johansen technique and secondly, the models a
multi-variate models as specified in equation (Y #4) above, consequently there is the possihilfty
having more than one co-integrating vector in tleagleh. This is against the Engel-granger technigbiehv

is only suitable for testing co-integration betweei variables. The results obtained from the Jeban
multivariate co-integration method were summarizedable 2. It was observed from table 2, the null
hypothesis of no co-integration, that is, r=0 wejected in both the trace statistics and the maxiraigen-
value statistics. The statistical values of thes¢stwere greater than their critical values. Hexethe null
hypothesis of no co-integration, that islrcould not be rejected in both the trace statisdod the
maximum eigen-value statistics, because their galuere less than the critical values, implying tihetre
are at least one co-integrating vector among these
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4.3 Causality Test

The VECM causality result presented in table 3 aée@ the causal nexus among monetary policy,
exchange rate and inflation rate (proxy by consumrce index). The result showed that the error
correction term for co-integrating equation withoghterm interest ratéiNT) as a dependent variable is
significant at one percent, but the sign is posit{not correct). In addition, interest rate reveasm
evidence of causality with exchange rate and iioftatate in the short run.

The coefficient of error correction term with exoga rate as a dependent variable is observed to be
statistically significant at five percent, implyirtbat there exists a strong long run relationshipning

from interest rate and inflation rate to exchangte.r More so, inflation rate revealed an evidente o
causation with exchange rate in the short run windleevidence of causality was observed in the stiort
from interest rate to exchange rate. With respednhflation as a dependent variable, the erroremiion

term was observed to be insignificant, implyingttha existence of long run causality was observethf
inflation rate to the short term interest rate axdhange rate. However, in the short run, it wagaked

that a unidirectional causation runs from excharage to inflation rate while no causality was obser
from the interest rate to exchange rate.

An important observation from the VECM result istthhe finding was in support of the co-integration
result, that only one co-integrating equation exist the long run. Apart from the above, a theosadti
transmission mechanism of the causal nexus amomgetauy policy(INT), exchange ratéEXT) and
inflation rate(INF) could be inferred from table 3. Figure 1 belowsems a theoretical schema for the
nexus on monetary polifNT), exchange ratéEXT) and inflation ratgINF). The causal linkage below
showed that it is changes in exchange rate andtiofi rate that cause changes in short term irtesés
and not otherwise. Furthermore, a bi-directionalisedity was observed between exchange rate and
inflation rate. The implication of the observatifstom figurel is that changes in exchange rate anfaes
inflation rate which ultimately causes a changenionetary policy stance. Similarly, changes in itdia
rate influences the exchange rate which ultimagglympts a reaction from the monetary authority by
changing monetary policy stance. An important icgtiion that can be drawn from theoretical schema
below is that it is changes in macroeconomic vdembuch as exchange rate and inflation rate thetes a
change in monetary policy stance and not otherwise.

5. Conclusion and Policy Recommendation

This study examined the nexus among monetary patixghange rate and inflation rate in Nigeria foe t
period spanning 1970 to 2010. Although studies hiawestigated the impact of individual effect of
monetary policy on exchange rate and inflation,ratevever these studies failed to take into cogriea
the nature of causality among these variables.rébglt from the VECM estimate showed that in thersh
run, a uni-directional causation exist from exctamgte and inflation rate to interest rate whilbia
directional causality exist form inflation rate ¢xchange rate. In addition, no evidence of caysalds
observed in the short run from short term intetestxchange rate and from interest rate to infiatiate.
The theoretical transmission nexus deduced fromMBEM estimate further revealed that changes in
macroeconomic variables such as exchange ratenflatidn rate that causes a change in monetargyoli
stance and not otherwise. Based on these finditigs, study recommends appropriate control and
management of both the exchange rate and inflaitan
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Table 1: Unit Root Test

www.liste.org
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ST

Augmented Dickey-Fuller (ADF) Test

Phillip-PerrdaR) Test

Variables Level 9 Difference | Statug Level Difference Status
Int -2.0219 -8.2221* I(1) -1.8063 -8.7375* I(1)
Ext 0.5675 -5.7789* 1(1) 0.5448 -5.7778* I(1)
Inf -0.6340 -4.3870* I(1) -0.2907 -4,3613* 1(1)
Lms 0.1795 -4,2816* 1(1) 0.1113 -4.2547* 1(1)
Lgdp -2.3272 -5.8304* I(1) -1.4238 -5.8463* 1(1)

Source: Authors computation.

Notes:

ext = exchange rate

Note: * implies stationarity at one percent level.

lgdp = Log of gross domestic product
Ims = Log of money supply.

Table 2: Summary of the Co-integration Tests

inf = inflatiorerat
int = ingtn@te

Trace Test Maximum Eigen value Test
Null alternative Statistics 95% critical | Null alternative Statistics| 95% critical
values values
r=0 =1 35.427 31.797 r=0 r=1 28.713 24.13
r<i =2 26.715 27.495 i} r=2 19.467 20.23
r<2 >3 7.248 10.841 R r=3 7.247 10.84
Source: Author’'s Computation.
Table 3: Multivariate Granger Causality Test basedon VECM
I ndependent Variables Dependent variables
INT EXT INT
-0.8114 0.0457
INT - [-0.4878] [0.6552]
-1.2325 - -0.0564
EXT [-5.3760]** [-8.5556]
21.8614 -17.7374
INF [4.3207] [-5.1193] -
0.6766 -0.3575 0.0169
ECT [3.2605]** [-3.1388]** [0.8539]

Source: Author's Computation
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Figure 1: Theoretical Transmission Nexus on Monetar Policy, Exchange Rate and Inflation Rate
from Causality Results

INT

EXT < INF

A 4

Source: Author's Computation
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