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Monetary and Fiscal Policy Interactionsin Nigeria:
An Application of a State-Space Model with M ar kov-Switching

Chuku A. Chuku?

This paper uses quarterly data to explore the monetary and fiscal policy interactions in Nigeria between 1970
and 2008. As a preliminary exercise, the paper examines the nature of fiscal policies in Nigeria using a vector
autoregression (VAR) model. The simulated generalized impulse response graphs generated from the VAR
estimation provides evidence of a non-Ricardian fiscal policy in Nigeria. Further, the paper analyzes the
interactions between monetary and fiscal policies by applying a State-space model with Markov-switching to
estimate the time-varying parameters of the relationship. The evidence indicates that monetary and fiscal policies
in Nigeria have interacted in a counteractive manner for most of the sample period (1980-1994). At other
periods, we do not observe any systematic pattern of interaction between the two policy variables, although,
between 1998 and 2008, some form of accommodativeness can be inferred. Overall, the results suggest that the
two policy regimes (counteractive and accommodative) have been weak strategic substitutes during the post 1970
(Civil War) period. For the policy maker, our results imply the existence of fiscal dominance in the interactions
between monetary and fiscal policies in Nigeria, implying that inflation, predominantly results from fiscal
problems, and not from lack of monetary control.
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Level (FTPL).
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1. Introduction

Monetary and fiscal policies are the two most ini@ar tools for managing the macroeconomy in otbeachieve

high employment rates, price stability and oveemlbnomic growth. An important issue that has ezertithe
minds of macroeconomist is the understanding of hb& dependence, independence and interdependencies
between monetary and fiscal policies could leacettenomy closer or further away from set goalstangkts.

In a poorly co-coordinated macroeconomic enviroriméacal policies might affect the chances of ssscof
monetary policies in various ways, such as: itslieig impact on the general confidence and efficafanonetary
policy, through its short-run effects on aggregigmand, and by modifying the long-term conditiomrsdconomic
growth and low inflation. On the other hand, mongfaolicies may be accommodative or counteractivéscal
policies, depending on the prevailing political @&wbnomic paradigms.

After the prosecution of the Nigerian Civil war 970, diverse monetary and fiscal policies measwe®
employed to reconstruct the economy and to put & sustainable growth trajectory. These effortg have been
bolstered or undermined by the nature of the ioteyas between monetary and fiscal policies in Naye This
paper hypothesizes that the interactions betwsametary and fiscal policies in Nigeria, have bekaracterized
by regime-shifts, which can be demarcated intoivases of accommodative and counteractive policies.

The objective of the paper is therefore, to exaniime hypothesis of regime-shifts in the interadidetween
monetary and fiscal policies in Nigeria during #est Civil War era (1970-2008). To that end, we leyja state-
space (Ss) model with Markov-switching (Ms) proertto examine this behaviour. This exercise igifjad
because to the best of my knowledge, it does nigtmoneer the application of the Ss-Ms model fog ainalysis
of policy interactions in Nigeria, it inherentlyguides insights about the validity or otherwiseloé fiscal theory
of the price level in Nigeria.
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The rest of the paper is organized as follows.dati®n 2, the paper discusses the issues in #ratlire and theory
of monetary-fiscal policy interactions. SectionXamines the preliminary evidence on the fiscal thexd price
level determination in Nigeria. Section 4 specifies State-space model with Markov-switching prtpsr The
Kalman algorithm for the one-step ahead forecaalsis described. Section 5 presents the resultshenslynthesis
from the results, while Section 6 contains the tasion.

2. Issueson Monetary-Fiscal Policy Interactions

Numerous studies have examined the interactiongeeet monetary and fiscal policies (see for exarSgiemler
and Zhang, 2003; Fialho and Portugal, 2009; Sarde999 and Leith and Wren-Lewis, 2000). Most ofsthe
studies have focused on three basic issues (thedrahd empirical) on the interactions between etary and
fiscal policies. These issues include: the fisbabty of price level determination, strategic iatgion, and time-
varying regime changes in policy interactions. Tiggor issue that has been prominent in most oktkagdies is
the issue of the “fiscal theory of price level datmation” (FTPL). The FTPL has been studied bypeyg1991),
Sims (1994, 1997 and 2001), Woodford (1994, 19952000), Semmler and Zhang (2003), among otherss& h
studies seek to analyze the “non-Ricardian” figualicy, which specifies the time paths of governtisedebt,
expenditure and taxes, without considering the gowent’s intertemporal solvency, such that, in Bouum, the
price level has to adjust to ensure solvency (Semamd Zhang, 2003).

The introduction of the non-Ricardian fiscal policyo a standard New-Keynesian monetary stickyepriwodel
alters the stability conditions associated with ¢ieatral bank’s interest rate polfcyThe process through which
this occurs is simple. First, fiscal policies affdwe equilibrium price-level. An increase in thécp level reduces
the real value of the net assets of the privateosee, equivalently, the net government liabilifyhe reduction of
private sector wealth reduces private-sector denfandjoods and services through direct wealth &ffés a
result, there will be only one price level thatulés in aggregate demand that equals aggregatdys@mnges in
expectations regarding future government budget lzdse similar wealth effects that require an etting change
in the price level in order to maintain equilibrium

Under this non-Ricardian fiscal policy, one thusvas at a theory of price-level determination ihieh fiscal
policy plays the crucial role, because the effettsrice-level changes on aggregate demand dementte size of
the government budget and also due to the offrgettiealth effects of expected future government @emmler
and Zhang, 2003).

Following Woodford (1995), the fiscal theory of geilevel determination can be presented thusPLdenote the
price level at timet, W, the nominal value of beginning-of-period weal$h,government expenditure in perigd
T, the nominal value of net taxes paid in petiagl’ the gross nominal return on bonds held from pefitalt + 1
andR[" the gross nominal return on the monetary basesrQtriables are defined thus:

1. = T;/P; (real tax)

Ay= (R? — R™)/R? ('price’of holding money)
Py

T = ( ) — 1 (real rate of return on bonds)

Pei1
m; = M, /P, (real balances)

Under this circumstances the equilibrium condititiat determines the price levél at timet, given the
predetermined nominal value of net government liigds 1/;, and the expectations at dateegarding the current
and future values of real quantities and relatiegs can be expressed as:

2 Benhabib et al. (2001) demonstrate the conditiorer which interest rate feedback rules that aeel o set the nominal
interest rate as an increasing function of theatigh rate induces aggregate instability. They fimat these conditions are
partly affected by the monetary-fiscal policy regiemphasized in the fiscal theory of the pricelleve



Journal of Applied Statistics Vol. 1 No.1 41

We w (Ts—gs)t+Asmg
7 T Lt zia+rh) @
Woodford (1995) explains the mechanisms by whiehphce level adjusts to satisfy the equilibriunmadition in
Equation (1) under assumptions of long-run priexibility®. The mechanism is such that an increase in the
nominal value of outstanding government liabilit@mssize of real government budget deficit expecedome
future date is inconsistent with equilibrium at #easting price level. Either change causes houdsho believe
that their budget set has expanded, and so, thmwantk additional consumption immediately. The cqnsece

will be an excess demand for goods, and price Meilktherefore increase, to the extent that thgiteh loss to the
value of private-sector assets restores househedtii®ates of their wealth to ones that just alflbem to purchase
the quantity of goods that the economy can supMgodford (1995) emphasized that in the special cégbe
“Ricardian” policy regime, the fiscal mechanism désed above, fails to play any role in the prievel
determination.

An examination of the monetary-fiscal policy intetians within the FTPL framework is essential focauntry
like Nigeria, where government's fiscal deficitsaamtio of GDP have largely been significant, agerg around -
3.89 and government’s debt as a proportion of GBPfluctuated between 9 and 41% from 1970 to 2008ese
significant ratios, intuitively suggests that fispmlicies may have a significant influence on thrice level in
Nigeria. Overall, the principle of the fiscal thgaf the price level (FTPL) implies that unless dfie measures
are taken to implement a coordinated fiscal polilog, objective of price stability may not be acleiéeven with a
committed, independent and “non-discretionary” ntanepolicy regime.

Despite its popularity and general acceptabilitg ETPL has come under intense criticisms on teerétical and
empirical formulations. Buiter (2001), Semmler afldang (2003), and Canzoneri et al. (2000) prowdme

detailed criticism on the FTPL. Another prominesdtie in the literature on the monetary-fiscal gotelations is

the analysis of the “strategic-interactions” betweeonetary and fiscal policies. Some examples wdies that
explore the strategic interactions between monetadyfiscal policies include Cantenaro (2000), Xaarle et al.

(2002) and Wyplosz (1999). The work by van Anareak (2002) was particularly interesting becauseyt
considered the interactions between monetary acdlfauthorities in a differential game framewdrkey derived

explicit solutions for the dynamics of fiscal déffienflation and government debt in a cooperatwel Nash open-
loop equilibrium framework. From their results, yhiglentified three alternative policy interactiond) non-

cooperative monetary and fiscal policies, (2) pdtooperation and (3) full-cooperation; both i tlymmetric
and asymmetric settings.

Although the work by van Anarle et al. (2002) andsinother works on monetary —fiscal policy intei@ts are
theoretical, recent studies on this relationshipeHzeen empirical. For example, Fialho and Port(2209) studies
the interactions between monetary and fiscal pesién Brazil using a Markov-switching vector auggession
model. By applying the fiscal theory of the priewél, they propose that there is a relationshigvéetn public
debts (a measure for fiscal policy) and Selic (the@asure for monetary policy). They also assuraegistence of
two regimes and possibility for switching betweée two. From their results, they conclude thatrihaure of
macroeonomic coordination between monetary andalfipolicies in Brazil follows a “substitution- amach”,

throughout the period of the study, with a dominaehetary regime, in opposition to the non-Ricardialicies
of the fiscal theory of the price level.

Another fascinating empirical study is the one @ngbneri et al. (2000) who studies the fiscal regohthe U.S
with VAR models, arguing that Ricardian regimes aseempirically plausible as non-Ricardian reginss]
provide interpretations of certain aspects of maryeand fiscal policy interactions. Melitz (199&es pooled data
for 15 member states of the European Union (EUundertake some estimation, and find that coordihate
macroeconomic policies are in practice in the negipecifically, they conclude that “easy-fiscablipy leads to
“tight-monetary” policy and “easy-monetary” polidy “tight-fiscal” policy.

% This assumption may not always be plausible becaithin the Keynesian framework, prices may bekstin the short-
run.
* Computed by author with data sourced from CBNiSteal Bulletin, Anniversary Edition.
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In a very influential paper, Muscatelli et al. (2)Gstimated VAR models with both constant and tiragying
parameters for G7 countries and found that monetadyfiscal policies where used as strategic comghes, and
that the strategic interdependence between monetadyfiscal policies can be captured using BayeSAR

models. The finding and recommendation by Musdagelal. (2002) influence the study by Semmler @hdng
(2003) that use both a VAR and a State-space mwidlelMarkov-switching to analyze the interactiorstween
monetary and fiscal policies in the Euro-Area. Thesults reveal that there exist some regime ckaug the
monetary and fiscal policy interactions in Franod &ermany.

The approach that is adopted in this work is sulbistidy influenced by the recommendations that eyadrfrom
the findings of Muscatelli et al. (2002). That tise interdependence between monetary and fiscaliggican be
adequately captured in a Bayesian VAR model withidde-switching characteristics. The approach wepaddso
draws from the “State-space” refinement introdubgdsemmler and Zhang (2003). Thus, this paper aaalthe
monetary-fiscal policy interactions in Nigeria, ugia State-space Markov-switching VAR model.

3. Preliminary Evidence from Nigeria

Before analyzing the hypothesized regime switchiragure of the interactions between monetary anchlfis
policies in Nigeria, we first undertake some pratiany empirical research on the nature of fiscdicpes in
Nigeria, using a simple VAR framework. The ratianakehind our preliminary investigation is to testether the
fiscal regime in Nigeria has followed the “Ricamliar “non-Ricardian” approach, to enable us asienivhether
the assumptions for the fiscal theory of price leletermination are valid or invalid for Nigeriah& approach we
adopt is in the spirit of Canzoneri et al. (20003 &emmler and Zhang (2003). Thus, we exaime teeaction
between two fiscal variables: fiscal balance andegoment liabilities. Government liabilities are aseared by the
Federal Government’s domestic debt outstanding, thedfiscal balance is the overall surplus or defid
government finances. We scale the two variableditigling with nominal GDP. All the data sets arargmled
from the CBN Statistical Bulletin, Special Annivarg Edition and are converted to quarterly freqiesdy
means of the cubic spline technique (see LismanSamtee, 1964 and Denton, 1971 for a descriptiothisf
frequency conversion technique). Figure 1 plotsstater between fiscal balance to GDP and govarhliadility
to GDP in Nigeria.

The Figure indicates that there exist a negativeetation between fiscal balances and governmehilily in
Nigeria, with the correlation coefficient being6®2. This suggests that net borrowing does notedserwhen the
fiscal balance decreases. Rather, it increases thiefiscal balance decreases. This observedae#tip suggests
the existence of “non-Ricardian” fiscal policy ingdria.

Further, we undertake VAR estimation for the twadalales. The VAR model with ordek)(is presented thus:
Y{f = CO + Zi'(=1q)i Yt—i + (:‘t (31)

WhereY, = (Y1, Y5, )" is a2*1 vector of endogenous variables, i.e., fiscal bzdato GDP ratio KSB), and
government liability to GDP ratiodL), while Y;_; is the corresponding lag term for ordeb;, is ann* n matrix

of autoregressive coefficients, for= 1, 2, ....k. €y = (C;,C,)' is theC intercept vector of the VAR model.
€: = (€11, €2¢,)" is ann*1 vector of white noise processésis the number of lagged terms. VAR estimations are
very sensitive to lag structure of variables. Usirgufficient lag length may help to reflect thadeterm impact of
variables on others. However, including longer laggths will lead to multicollinerarity problems crwill
increase the degrees of freedom (DOF). Empiricalkitions show that for arlg > 11, the model will become
divergent with at least one autoregressive root thagreater than one. According to sequential mexdli
Likelihood Ratio test statistic (LR), lag orderstseen 1 and 3 are recommended for models of thigr&a
(Wooldridge, 2006). Here, we use lag order 2, aeiteed by the Hannan-Quinn information criterion.
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Figure 1 Scatter of government liability/GDP and fiscal vede/GDP.

Before undertaking the VAR estimation, we testdttionarity of the variables, using the ADF unibtrtest. The
results indicate that the variables are statioaayeir first-differences. Hence, we use the filiffierences of the
fiscal balance and government liability serieshia YAR estimation. With two lags of the variabldstermined by
the Hannan-Quinn information criterion), the reswabtained from the estimation are thus:

AFSB = 0.098 + 1.601AFSB,_, — 0.717AFSB,_, — 8.495AGL,_, + 5.389AGL,_,

(0.599) (27.89) (-12.46) (-1.58) (1.027)
AGL = 0.004 — 2.09 10 *AFSB,_, — 1.72 % 10~*AFSB,_, + 1.831AGL,_, — 0.866AGL;_,
(3.660) (-0.470) (-0.385) (44.19) (-21.37)
R? = 0.96 Log Likelihood = —186.79

Where AFSB and AGL denotes the first difference of fiscal balance/GBRd government liability/GDP
respectively, and the values in parenthesis aré-vhkies. The results from the VAR estimation leneldeince to
the negative relationship observed in the scatsggrdm plotted in Figure 1. Following this estinoati we simulate
the impulse responses for the two variables, aaggnt then in Figure 2. The impulse response grapliate that
one-standard deviation innovation &AFSB causes a negative responseAifil (see Figure 2, Panel C), and
similarly, one S.D innovation iAGL also induces negative some kind of negative respom\FSB (see Panel B).
This relationship provides preliminary evidencetw existence of the non-Ricardian fiscal regimBliigeria.

4. Model Specification

We draw from Muscatelli et al. (2002) and Semmled Zhang (2003) by specifying a State-Space (SS)emo
with Markov-Switching (MS) characteristics. The sea for applying this model is to enable us testhypothesis
of regime changes (accommodative and counteractin€) the nature of the interactions (i.e., sulisstwr
complements) between monetary and fiscal policeNigeria, and if yes, to find out how they may @av
interacted, i.e., as substitutes or complements. @éculiar advantage of the SS-MS model is in #gut that it
allows us to take into account multiple structumadaks in a given time series, and to explain moggatities in the
data. Though powerful, the SS-MS model is restrigtbecause it only permits the existence of twwiregimes
(Maddala and Kim, 1998). This limitation does notlarmine the objective of our work, since we hypsthe that
monetary-fiscal policies in Nigeria can be categediinto accommaodative or counteractive regimes.

® See Appendix for the results
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Figure 2 Generalized impulse responsesAffSB to AGL and vice versa

The procedure we follow is to set up a VAR modehwhe fiscal and monetary variables as endogevatiables,
and then estimate the time-varying parameters iBtae-Space model with Markov-Switching. We use the
minimum rediscount rate (denoted ARR) as our measure of the central bank’s monetargyyand the budget
balance to GDP ratio (denoted B$B) as our measure for fiscal policy. Thus, we edinthe following simple
equation:

FSBy = aqt + ap¢FSBi_1 + a3t MRR,_1 + & (2)

Whereg; is a shock with normal distribution and zero meate. assume that the coefficiemtsare time-varying,
and the variance of the shogkis not constant, but rather, has Markov-Switchpngperties. Hence we defiig
and¢; as

X¢ = (LFSB;_1 MRR;_) 3)

) ¢ = (a1¢ aze aze)’ (4
Equation (2) can be rearranged as

FSB{: = Xtd)t + St (5)

Following Kim (1993), Kim and Nelson (1999) and Math and Kim (1998), we assume thahas two states of
variance with Markov-switching properties, hence:
& N(O O-é?,SSt) (6)
with
0Zss, = 020+ (021 — 020)SS;, 021 > 0 (7)
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and
Pr[SS, = 1|SS,_, = 1] = p
P?’[SSt = 0|SSt_1 = 0] =q

WhereSS; = 0 or 1, indicates the state of the variance,andPr stands for probability. The time-varying vector
¢; is assumed to have the following path.

¢ = ‘T)sst + Foro1+ Ny Mt > N(O Oﬁ'sst) (®)

Where dgs, denotes the drift o, under different states: is a diagonal matrix with constant elemengsis a
vector of shocks of normal distribution with zerean and Markov-switching varianczfﬁ‘sst is assumed to be a
diagonal matrix. If we assume th&fe;,n,) = 0, then the State-space model with Markov-switchiragsition
probabilities can be expressed thus:

FSBy = X¢¢ + &, & - N(00Zss,) 9)

t= cT’sst + Foeo1+ Mo Mt~ N(O Uﬁ,sst) (10)

Equation (9) is called the “Signal” or “Observatia@guation, while Equation (10) is referred to hs tState” or
“Transition” equatioft

The estimation of the SS-MS VAR model is done kg ieximum likelihood ratio method. The maximizatifn
the likelihood of an MsVAR model results in an #@tve process to obtain estimates of autoregregsiv@meters
and of the transition probabilities controlled bg tunobserved states of a Markov Chain.

The Ss-MsVAR model is estimated using the Kalmaierfi which is a recursive algorithm for sequetyial
updating the one-step ahead estimates of the rsizd@d and variances, given new information (see é4ar¥989
and Hamilton and Susmel, 1994 for more detailsya [Btate-space model with Markov-switching, thel go&o
form a forecast ofg, based not only oki,_; (whereY;_, denotes the vector of observations available simatt-
1), but also conditional on the random variakg, taking on the valug¢ and onSS;_,, taking on the valué
Wherei andj equal 0 or 1 respectively. Hence,

01 = El¢elV,—1, 58, =, 58,1 = i] (11)

While the corresponding mean square error of thectst is
P2 = E[(¢e — beje-1) (e — beje—1)'|Ye1, S5 =, SSe-1 = i] (12)

Based on the conditions th&f;_; =i andSS; =j (i, ] = 0, 1), the Kalman filter algorithm for our model is as
follows:

oD = B+ Fplyy (13)
Pt(lit'f_')1 =FP_y, ,F' + o}, (14)
S0y = FSB.— X, (15)
Ut(|lt]—)1 = XtPc(|i££)1Xt’ + ng,j (16)
b0 = das + PO i (17)
Ry = (= PP o) RS, (18)

If we observe the sequence of data up to phihen, the process of using this information tof@xpectations
for any time period up to tim& is known as “fixed-interval smoothing”. Additiondetails on the smoothing
procedure can be found in Maddala and Kim (1998)Ewiews 5.1 User’s guide.

® The complete set of specifications for the Sigmal State equations as implemented in Eviews &epted in the Appendix.
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5. Empirical Resultsand Synthesis

The results from the State-space model with Mardwitehing are presented in Tables 1, 2, 3 and EigurTable

1 presents qualifiédevidence, which suggests that two different distiregimes have characterized the
interactions between monetary and fiscal poliaesligeria. The point estimates of the regime depehdeans,
uq for regime 1 and, for regime two are statistically different. Theiemted mean in regime 1 is negative at
—0.1286 and for regime 2, it is positive at 0.5591. Thegms validate our hypothesis that within the damp
period, the variables dichotomises into phases éxhibit declining and growing interactions. We dhtthe
growing phase as the period of accommodative monéttal policies (i.e. regime 2), and the declimiphase as
the period of counteractive monetary-fiscal poBcige. regime 1). Since the signs assumed by eedinand
regime 2 are opposing (i.e. negative and positivé@)plies that during the early stages of our genperiod, both
policies where counteractive and that latter oay tlvere accommodative. Muscatelli et al. (2002¢mé&é this kind

of behaviour of monetary and fiscal policy as bestrgtegic substitutes and complements, respegtivel

The fact that we obtained a lower mean for regi@tje ibdicates that regime (1) (counteractive monyetiscal
policy) has been the predominant phase during #mepke period under review. Whereas, regime (2) man
interpreted as an adjustment strategy, originafimgn macroeconomic disturbances in the economys Thi
relationship is clearly depicted in the one-stepashsmoothed estimates of the signal series showigure 3.
From the figure, we observe that between 1998 @l 2the smoothed estimates of fiscal policy wergély
expansionary, with increasing government borrowiagsl liabilities. Whereas, during the same perit
smoothed estimates of monetary policy was contrmaaty. This kind of policy interaction may be umigto
Nigeria’s history, as the converse of this relatup is found by Fialho and Portugal (2009) for Brdetween
1995:6 and 1999:12.

Table 1 Parameter Estimates of the SS-MS Model

Parameters Coefficients z-statistics
I -0.128¢ -0.287:
1z 0.5591 0.3134
o 0.466¢ 0.000¢
b, -0.0404 -5.72E-05
b3 0.5452 7.71 *10
b4 0.0512 7.24E-05
¢s 0.10957 1.55 *10
b -0.380: -5.37 *1(*
b5 -0.9999 -1.41*19
be 0.604’ 8.55 *1(*

Log likelihood -491.74

By analyzing regime (1) more closely, we obsenad this regime is feasible in more turbulent moraéntthe
history of the Nigerian economy. The period betw&880 and 1994, which was predominantly counteracti
coincides with the oil price crunch of the 1980&nd the period when Nigeria implemented the strattu
adjustment programme.

" The evidence is qualified because it does notigeoa clear-cut demarcation
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Figure 3 One-step ahead smoothed estimates of the sigmnes ser
Where FSBF and MRRF are the one-step ahead foseoédiscal balance and the minimum rediscount rate

respectively. According to the time-varying traiwit probability coefficients presented in Tablen®t all the
estimated coefficients in the data generating m®¢PGP) of the transition probabilities are sigaifit.

Table 2 Estimates of Time-Varying Transition ProbabilitgrBmeters

Parameters Coefficients RM SE®
a -0.3608 0.3056
B, 0.3504 0.6641
ay 1.95505 0.4155
5 0.41488 0.2718

The parameters which govern the time-variationhef transition probabilities, namely, anda,, have opposite
signs. This is consistent with the intuition that Bacrease in the monetary measure (MRR) decretses
probability of remaining in a counteractive regiraad increases the probability of switching regiriée
parameterg; andg, determine the unconditional mean duration of sigyn the accommodative or counteractive
regimes of monetary and fiscal policy.

Table 3 Transition Probability Matrix

Regime 1 Regime 2
Regime 1 (Accommodative) 0.8632 0.1368
Regime 2 (Counteractive) 0.2215 0.7785

The probability of transition from regime (1) to @nhd vice versa are displayed in Table 3. The@abbws that if
the policy paradigm is in regime (1), at timp¢hen the probability that regime (1) will be mained at timet¢1)
is 0.8632, and the probability that the policy regiwill shift from (1) to (2) at timett1) is 0.1368. For an initial
state regime of (2), the probability of maintaininegime (2) in the next time period is 0.7785, ahdt of
transiting to regime (1) is 0.2215. These probgbiialues reinforce the results that we obtainemnfthe time-
varying coefficients displayed in Table 2.

& Where RMSE is the root mean square error.



48 Monetary and Fiscal Policy Interactionsin Nigeria: C.A. Chuku
An Application of a State-Space Model with Markov-Switching

Overall, we summit that the empirical evidence oigd here are qualified and should be interpretiéd gaution.
This is because the point estimates of the regieperident means, andu, both have z-statistics that are not
significant.

6. Conclusion

This paper uses quarterly data to explore the naopeind fiscal policy interactions in Nigeria beemel970 and
2008. The paper first examined the salient issudbea theory and literature of the interactionsMeein monetary
and fiscal policies. As a preliminary exercise, gaper examined the nature of fiscal policies igexia using a
VAR model. The simulated generalized impulse respographs generated from the VAR estimation pravide
evidence of a non-Ricardian fiscal policy in NigerThese results suggest the validity of the fiitabry of the
price level determination, which postulates thandes in prices are driven by fiscal policies, #rat the price
level has to adjust to ensure equilibrium in prvsgctor wealth, and government solvency (Woodft®a5).

Further, the paper analyzes the interactions betwmmnetary and fiscal policies by applying a Stgiace model
with Markov-switching to estimate the time-varyipgrameters of the relationships. The evidence ateécthat
monetary and fiscal policies in Nigeria have intéed in a counteractive manner for most of the sampriod
(1980-1994). At other periods we do not observe systematic pattern of interaction between the pabcy
variables, although between 1998 and 2008, sonma fifraccommodativeness can be inferred (see Figure
Overall, the results suggest that the two poligyimes- counteractive and accommodative- were weakegic
substitutes during the post 1970 (Civil War) peridtlis is because the z-statistics of the coefitsi®f the regime
means were not significant. With this kind of résule identify a game were the fiscal authoritiesydirst, while
the monetary authorities are reactive, managingrteetary instrument based on fiscal activities.

For the policy maker, our results imply the exiseof fiscal dominance in the interactions betweemetary and
fiscal policies in Nigeria. The evidence on the lempentation of the non-Ricardian fiscal policy aheé fiscal
theory of the price level, implies that inflatiopredominantly results from fiscal problems, and fnomn lack of
monetary control. Based on the results obtainedemoent should pay attention to monetary activitiefore
embarking on fiscal policies, especially with regge government liabilities.

We submit that the empirical observations regardimg conclusions presented here are subject tiwismis,
especially because of the insignificant z-statstidowever, it will be difficult to criticize thegper now, because
to the best of my knowledge, the empirical literatan the interactions between monetary and figolties in
Nigeria, with regime switching factored in, is neristent. This has made it difficult to compareutts and
conclusions.

The methodology used here can be improved by applgispecial kind of Markov-Switching regressiondelo
with more than two regimes (see Maddala and Kin®8)9and introducing another leg to the equatidmcty will
analyze the sensitivity of fiscal policies to thecleange rate dynamics. Another suggestion is tdyapgradual
switching State-Space model for two countries (Nagand a major trading partner, say China).
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APPENDI X
Detailed Specification of the State-Space M ar kov-switching model
@signal fsb = ¢(1)*c(1) + svl*fsb(-1) + sv2*mrr(-)sv3*fsb(-1) + sv4*mrr(-1) + [var = exp(c(2))]
@signal mrr = ¢(3)*c(1) + svb*fsb(-1) + sv6*mrr(-)sv7*fsb(-1) + sv8*mrr(-1) + [var = exp(c(4))]
@state svl = svi(-1)
@state sv2 = sv2(-1)
@state sv3 = ¢(6) + sv3(-1) + [var = exp(c(5))]
@state sv4 = ¢(8) + sv4(-1) + [var = exp(c(7))]
@state sv5 = sv5(-1)
@state sv6 = sv6(-1)
@state sv7 = ¢(10) + sv7(-1) + [var = exp(c(9))]
@state sv8 = ¢(12) + sv8(-1) + [var = exp(c(11))]

Unit root test results

Variable ADF KPSS Conclusion
Level 1st Difference Level 1st Difference

FSB -2.66[9] -3.66[8]*** 0.27[9] *** 0.06[1] I(1)

GL -2.15[12] -3.26[11]*** 0.26[10] *** 0.10[5] 1(1)

MRR -2.05[0] -12.14[0]*** 1.10[10] *** 0.19[20] (D

Notes: *** ** gnd * indicates significance at thé4d 5%, 10% levels respectively. The values in beadlr the
ADF test indicates the optimal lag length seledigdhe SIC within a maximum lag of 13. The value$racket
for the KPSS test indicate the bandwidth selectising the Newey-West's Bartlett Kernel.



