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Abstract: This study examines and empirically estimates étationship between inflationary
expectations and the variations in interest rateNigeria using the Generalized Method of
Moment (GMM) estimator. In line with the study ali}e, we hypothesize that interest rate
variations have no significant impact on inflatiexpectations in Nigeria. The results of
empirical study indicate that the effect of inténege variation on expected inflation in Nigeria
is negative and significant. The conclusion is thatiation in prime lending is a determining
factor of inflation expectations in Nigeria. Accordly, the central monetary authority, that is,
the Central Bank of Nigeria (CBN) should persidientry the prime lending rate in order to
check inflation expectations in the country. Astpdrthe CBN'’s statutory duties, there is need
for the CBN to embark on the implementation ofqiedi that reduce adverse inflationary trends
in the economy and this it does by raising the @ajsborrowing to commercial banks and
thereby curtailing the capacity of commercial batkgxpand credit.
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BACKGROUND

Stability of the price level is the key mandatetioé Central Bank of Nigeria (CBN). Hence,
most of the forecasts of the Nigerian economy a8 on the outlook for inflation. Over the
past five years, inflation rates have varied dracally, reaching a peak of around 13 percent in
2012. Changes in the inflation rate often may tesuthanges in inflationary expectations. The
"nominal interest ratésis unadjusted for inflation. When inflation anuflationary expectations
both change, nominal interest rate tend to adjust. real interest rate is estimated by excluding
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2 Usually, the CBN benchmark interest rate is thermight rate at which it makes loans to the comnagricanks
under their jurisdiction. So, increasing the benahainterest rate, the CBN is able to make an impacinterest
rates of commercial banks, inflation level of tleaiotry and the prevailing exchange rate.
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inflation expectations from the nominal interestergkeynes, 1936; Calvo and Végh, 1999;
Fisher et al. 2000). Thus, a key general relatigngh nominal interest rate is equal to real
interest rate plus inflationary expectations. Thativation for this paper derived from the fact
that variability in interest rate play essentialeran macroeconomic stability. Nominal loan
payments will rise with inflation and interest mi@®hale and Onyema, 2002). Real interest rates
play an important role in the economy becauseintéalest rates affect the demand for goods and
services through borrowing costs. Changes in rgatest rates affect the public's demand for
goods and services mainly by altering borrowingsafe availability of bank loans, the wealth
of households, and foreign exchange rates (CatdoTarrones, 2001). If the inflation rate is
zero, then nominal interest rates should equal ireatest rates. Most economies experience
some inflation. Failure to anticipate future initet when lending, especially on long-term
securities or loans, can be costly either in teahsost interest or discounted value, or both
(Alesina and Arazen, 1991; CBN, 2000; Orubu, 20@8tdi, 2009).

In the wake of bank crisis, banks became hesitamiand out new loans, resulting in a credit
squeeze. This induced t@8BN to implement expansionary monetary policy actidgf®wvever, in
2010, inflationary pressures increased and forbedaBN to raise the interest rate. The higher
rate and the fact that banks remain risk aversgtjrages to restrain private credit. Overall credit
to the private sector increased by 3.60 per ceinlewhedit to state and local governments grew
by 14.23 per cent or 28.46 per cent as at 2012 FElderal Government remained a net creditor
to the banking system despite the 5.1 per centimigzedit to government (net). Credit to the
domestic economy grew by 2.3 per cent at end-JQfé&,driven largely by the expansion in net
claims on the Federal Government. Instruments oftderm maturity remained a dominant
feature of the credit and deposit portfolios of ooencial banks. Meanwhile, increasing food
prices as well as increase in public spending kedfation in double-digits. In 2010, inflation
averaged 14 percent and 15 percent in 2011. Thetlgrof credit was 14 percent in 2010. The
empirical question is do changes in interest réfecinflation expectations in Nigeria? In line
with the research question, the authors empiricgglymate the relationship between inflationary
expectations and the variations in interest rat&ligeria. In line with the study objective, we
hypothesize that interest rate variations haveigoifecant impact on inflation expectations in
Nigeria. The paper is structured into seven sestfonease of analysis. Preceding section one is
the section devoted to the trend analysis of thgefhan inflation and interest rate. The
theoretical framework, model and methodology aseulised thereafter. The results are analyzed
and the paper is concluded in the last section.

STYLIZED FACTS OF THE NIGERIAN INFLATION AND INTERE ST RATES
VARIATIONS

The monetary policy of th€EBN s faced with complex choices, as whatever padictjon taken
must be weighed against the possible trade-off{g) implications for the wider economy
(Sanusi, 2012). Thus, tihdonetary Policy Committee (MP®@ps observed the uncertainty of the
inflation environment in the country. The Nigeriafiation has maintained its upward trend and
is expected to remain within that region over the rmonth forecast period in May, 2012.
During 2008 and 2009 when oil prices declined diyarfhe domestic currency came under
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severe pressure; the CBN was able to defend thea Macause the nation had buffers, having
accumulated substantial foreign exchange resenrem voil prices were high. For example,
reserve money exceeded the benchmark for thehféiof 2011 by 16.6 per cent (CBN, 2012).
In recent times, such luxury does not exist, as dkeess crude account has largely been
dwindled (Sanusi, 2012). Inflation rate in Nigeisadouble-digit. At 10.8 per cent in December
2011, core inflation was marginally lower than 89 per cent in December 2010 and 11.2 per
cent in December 2009. According MPC (2012), the inflation outlook in the short-term is
impacted by a host of factors which include, thécgmated fiscal injections in relation to the
country’s budget, the recent partial deregulatibpwomp price ofPMS,and latest tariff regimes
on certain food imports and increase the inflatignessure already in place on the supply-side.
The growth of broad money supply §Mwvas sluggish up to May, 2011, accelerated thexetd
5.66, 9.50 and 15.40 per cent in June, Septemiper,Deecember 2011, respectively. When
annualised, Mgrew by 11.32, 12.67, and 15.40 per cent in Juepietber and December,
respectively, which hovered around the indicatix@ngh benchmark of 13.75 per cent for 2011.
Thus, My growth of 15.4 per cent in 2011 was higher than@®eper cent growth in 2010. The
significant increase in credit to the private sedto finance its activities was a major factor
underlying growth in monetary aggregates in 20hINigeria,M, grew by 1.35 per cent in June
2012 over the level at end-December 2011, tranglat annualized 2.70 per cent growth. In
2012, growth in monetary aggregates was modedivelo the benchmark for the first half of
2011. Relative to the level at end-December 2019rage by 5.7 per cent in 2011. Similarly,
narrow money supply (M grew by 1.3 per cent at end-June 2011, compareddecline of 2.0
per cent in the corresponding period of 2010. Thelenate growth in money supply reflected
the efforts to contain inflationary pressures. IBaraverage prime and maximum lending rates
fell significantly and the spread between banksrage term deposit and maximum lending
rates widened to 17.60 percentage points from 1pesGentage points in the first half of 2010.
With the year-on-year inflation rate at 10.2 pentcat end-June 2011, all the deposit rates were
negative in real terms. At N8, 521.4 billion, aggate institutional savings at end-June 2011
increased by 42.9 per cent over the level in theesponding half year of 2010.

EARLIER STUDIES
The literature on the relationship between inflatexpectations and interest rate variation is

vast. Truu (1975), Strydom and Steenkamp (1976 §82), Evans (1985), Dornbusch et al.
(1991), Dornbusch et al. (1993), Rudiger andhHgs¢1993), Mahdavi and Zhou (1994), Adam
(1995), Mark De Broeck et al.(1997), Kevin (199Byrevall et al (1998), Atish and Steven
(1998), Gunnar (1999), Njuguna and Dick (1999unfar (1999), Moll (1999), Senhadiji et al.
(2000), Khan and Abdelhak (2001) and Fedderke aflig (2005),. There is no empirical
consensus. This is a cursor to the fact that thetioaship between changes in inflationary
expectations and interest rate disparity tend todmeplicated.

THEORETICAL FRAMEWORK, MODEL AND METHODOLOGY

Framework
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Theoretically, there are two inflation expectatigdhgories; the rational expectations and the
adaptive expectations. The model of adaptive eapiects postulates that the expected inflation
rate can be explained as a weighted average ofrgagion rates which implies that:

My =gl +@l-gn,_,+

Pl-@yN, _+.pQ-@) M, +y,

The adjusted parameteg@ and (1— (0) serve as weights of inflation rate and they comwess

to a geometric series with declining elements. Weehts express the influence of past rates of
inflation on the formation of currently expectedlation rate. Rational expectations theory holds
that expected inflation is equals to the previoggaga’s inflation, or that expected inflation is
equal to the actual inflation. That is:

=M==

Me=M,_ =

(3.1)

(3.2)
Wherel1 is the actual inflation rate[1°is expected inflation and'l,_;is previous year

inflation. In other words expectation of future latfon is related to observations of the past.
When forming inflation expectations, economic agergcognize the relevant information set
(Ljungqvist and Sargent, 2000; Jerome, 2004). I$® atmnount of information available to actors
in the economy at the end of periwil is given in equation (3.4):

E(M,|Information,) =;

(3.3)
However,

n,-n;=n,-E(N, -|Information,) = Error

(3.4)
Given thate(Error) =0, it thus implies that agents' expectations maynbévidually wrong,

but may be correct on the average. In other walilspugh the future is not fully predictable,
agents' expectations are assumed not to be systallyabiased and hence use is made of all
relevant information in forming expectations of momic variables. The study adopts the model
of rational expectations theory. The author is waigd to adopt the model of rational
expectations theory because it defines expectattased on rational behaviour of economic
agents in derive optimal future forecast that wdkavailable information. Therefore, it assumed
that forecast outcomes do not differ systematidatiyn the actual market equilibrium results. In
effect, rational inflation expectations do not diffpredictably differs from actual inflation. In
effect, with rational expectations, economic agetids not commit systematic errors when
predicting the future, and deviations from perfemesight are only random. In an economic
model, this is typically modelled by assuming tthegt expected value of a variable is equal to the
expected value predicted by the model.
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A core assertion of rational expectatidtieeory is that actors will seek to "head off" gahbank
decisions by acting in ways that fulfil prediction$ higher inflation (Cukierman et al. 1992,
Calvo and Végh, 1999). This means that central bamkst establish their credibility in fighting
inflation, or economic actors will make bets tha tentral bank will expand the money supply
rapidly enough to prevent recession, even at theerese of exacerbating inflation. Thus, if a
central bank has a reputation as being "soft" dlation, when it announces a new policy of
fighting inflation with restrictive monetary growtaconomic agents will not believe that the
policy will persist; their inflationary expectatiswill remain high, and so will inflation (Gbosi,
2005; 2007; Nenbee, and Dubon, 2009). On the bidwed, if the central bank has a reputation of
being "tough” on inflation, then such a policy anncement will be believed and inflationary
expectations will come down rapidly, thus allowimdation itself to come down rapidly with
minimal economic disruption.

Empirical Model
In this paper, we specified the following dynamdbL (1, 1)regression model for inflation rate

| in terms of interest rat€3 as follows:
I =6+d, +R +y,

(3.5)
Using lag operator, the equation becomes re-spdcifs follows:

ALl =p+mL)R +y
whereg@(L) =1-¢@(L), m(L)=3+9I,L

Equation (3.6) can be solved fbras a function ofR andy; as follows:

=@+l )" 7T(L)R + (L) "y

=y+a(L)R+ @(Ly,
y =@1)p”
L) = L) (L)L) = g(L)"

Since interest ralR is truly exogenous to the model, we have two sssiaf shocks. Thus, the

(3.6)

(3.7)

short-run dynamic multipliers with respect R andl; are given by:

s oly _ o s Ay _
R oRs TTT dup v
(3.8)

® Rational expectations theories were developedespanse to perceived flaws in theories based optiada
expectations.



International Journal of Development and Economist&nability
Vol. 1 No. 2, pp 1-12, June 2013

Published by European Centre for Research TrasmigDevelopment UK (www.ea-journals.org)

In the steady state or long-run equilibrium, altiables are constant. Accordingly, the long-run
multipliers are derivable as:

|" =y+o{L)R
(3.9)
=y+a(HUR
— a
T1-9
w1l =y ()
_4+9,
1-¢
The long-run impact of a change in interest raténfiation can now be obtained as:
%:wﬂ(l): Jitdz =¥ s
¢ < oR
(3.10)
For the dynamic model to be stationwsl and the model assumption holds that inflation and

interest rate are non-contemporaneous in thatdhee\of a variable in the current time period is
influenced by its value in the previous time peridtlis difference is known as the lag. This is
essentially the foundation of autoregressive modetgending this model one step further gives
the vector autoregressive model which applies wthendependent variable in the system not
only depends on its own lags, but also on the ¢dgsother explanatory variable.

METHODOLOGY

The unit root and co-integration test are perforneed each of the variable in the study.
According to Granger (1981, 1988), if a pair ofighte series are co-integrated, the bi-variate
co-integrating system must possess a causal arderdéast one direction. If the evidence is such
that interest rate variability is linked to inflatiary expectation, it can also be shown that the
change in the exchange rate either lags or leademments in stock prices. The regression of
inflation expectation and interest rate is analyredrder to examine the relationship between
the two variables. In this paper, we employed @eneralized Method of Moments (GMM)
estimator. TheGMM then minimizes a certain norm of the sample averagethe moment
conditions (Greene, 2002). Given that the availadd¢a consists af iid observations on
Y,,t=1,23,..T, where each observatiorjis ann-dimensional variable, it then implies that the

data are generated from a process defined up tomkmown parameterd . The objective of
the estimation is to find thue value of this parametey, or at least an estimate. TEVIM

application is based on the existence of a vectwed functiong(Y,I) such that:

M(,)= E[g(X,FO}:O

(3.11)
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Where E denotes expectation, angiis a set of generic observations, which are alimssl to be

iid. Identification requires the functiom (r) not be equal to zero for otherwise parametell
not be identified.

EMPIRICAL RESULTS

The unit root results are as reported in Appendix Bach of the variables was tested for a unit
root using theADF and thePP test. The results show that none of the variabfesxpected
inflation and interest rate are stationary at lemeView of their low test statistics of -1.386, -
1.093, -2.456 and -3.552 respectively. The resnttcate that only the first differenced series of
expected inflation rate and interest rate arem®taty s at the five percent level. The Johansen
co-integration test results are displayed in ApperR2. The results show one co-integrating
relation between expected inflation rate and irgierate. In particular, theace and maximum
eigenvaluestatistics are 25.9395 and respectively. Thesgegakxceed the five percent and one
percent critical values. Evidently, both variabtdsexpected inflation and interest rate share a
long-run relationship. Th&MM estimates are given in Appendix A3. The erroredion
coefficient indicates that 63 percent of the ta&liation from equilibrium is adjusted within one
year. Based on theratios, all the variables are significant. Tlkestatistic (35.233) is highly
significant even at the level of 1 percent, whiatiplies that interest rate and one-year lag of
inflation rate adequately explains the variationinfiation rate. All the estimated coefficients
conformed to theoretically expected signs. As etgiedagged inflation rate is highly significant
and the coefficient is positive. The lag expectefation is significant and positive thereby
portraying the fact that expectations of inflatiarthe previous period play important role in the
determination of current inflation rate.

The GMM estimates indicate statistical significance of¢hanges in interest rate variable with a
negative coefficient. The negative coefficient b trate of interest indicates that as the prime
lending rate rises, expected inflation falls. Speally, the short-run estimates reveal that one
percent positive change in the prime lending ratbuces 1.66 percentage negative (decline)
changes in expected inflation rate in Nigeria. Témult shows that 85 percent of the variations in
expected inflation rate are due to the changesdnnterest rate and the one-year lag of inflation.
The long-run coefficients are robust and statifiticsignificant. The results show that the long
run impact of interest rate on expected inflatismegative and this conformed to economic
theory. As it were, if interest rate should risedne percent, inflation expectations fall by 1.5
percent. The TheM statistic of 1.0662 with a probability value of4B52 shows there is
absence of serial correlation and as such the astimcan be relied upon for meaningful
inference. ARCH test shows an insignificant F-statistic of 0.266&hwp-value of 0.5356
respectively (Appendix A3). This is a pointer te@ thact that there is completely no presence of
ARCH heteroskedatsicity in the estimates as given byd#ta series. The estimated model is
stable and stationary as shown by @1édSUM and CUSUMSQIots given that the roots of the
autoregressive model have a modulus less thanr@hkeainside the unit circle (Figure 1).
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Figure 1: Stability Test Results

CONCLUSION AND CONTRIBUTION

This paper sought to investigate the relationst@jwben inflationary expectation and interest
rate in Nigeria. The results of empirical studyigade that the effect interest rate variation on
expected inflation in Nigeria is negative and diigant. The upshot is that variation in prime
lending is a determining factor of inflation expaadns in Nigeria. Thus, the Central Bank of
Nigeria (CBN) should persistently vary the primexdang rate in order to check inflation
expectations in the country. As part of the CBNa&#ory duties, there is need for tG8N to
embark on the implementation of policies that redadverse inflationary trends in the economy
and this it does by raising the cost of borrowiogdmmercial banks and thereby curtailing the
capacity of commercial banks to expand credit. Bgreasing the cost of borrowing to
commercial banks, the prime rate of lending toghblic is also increased and by so doing, the
cash position of these banks is minimized theredmucing inflationary expectations in the
country. The study made heroic contributions tovkiedge as regards tested parameters. The
current study advocated that an inflation premiwdeal to interest rates allows for expectations
about future inflation. An inflation premium is eft built into nominal interest rates to protect
against the loss of purchasing power of the N&wae may hypothesize that current inflationary
expectations are based on the history of past lactes of inflation. A formal model that may
help in understanding the development of these@apens is that of th&daptiveexpectations
model. This model is based on the notion that eswoniagents slowly adapt to a changing
inflationary circumstance. This may have been tigedn the late 1960's. During the 1960's, the
inflation rate in Nigeria was relatively low in theeighbourhood of three to five percent.
Essentially, during this period of time, inflatiowas not considered to be a major
macroeconomic evil. Accordingly, in the Nigeriartuation when actual inflation became
double-digits, forecasts of future inflation bas®dobsolete historical information consistently
lagged behind an accelerating actual rate of ioftatin the early to mid 1980s the actual rate of
inflation was de-accelerating (disinflation). Dugithis period, economic agent's expected rates
of inflation were greater than what actually ocedtrWhat this means is that these economic
agents were dawdling to adapt thus putting upwaedgure on ex-post real interest rates.
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APPENDICES
Appendix Al: Unit Root Test Results
Series ADF Critical Value @ 5% Remark*
| -1.386 -2.539 | (1)
R -1.093 -2.539 | (1)
Al -9.378 -3.278 | (1)
AR -8.645 -3.256 | (]_)
Series PP Critical Value @ 5% Remark
| -3.456 -4.792 | (1)
R -3.552 -4.792 | (1)
Al -10.256 -5.735 | (1)
AR -21.358 -5.735 | (1)
*Series are all first-difference stationary

Appendix A2: Johansen’s Co-integration Test Results

No. of CE | Eigenvalue| Trace Max-eigen 1% (5% ) CV
None** 0.8965 93.54 65.69 65.25 (59.59)

At most 1 0.8676 83.55 58.93 56.33 (53.55)

At most 2 0.7935 63.88 55.82 49.38 (38.53)

At most 3 0.6736 55.23 43.59 37.98 (33.75)

At most 4 0.5586 47.35 38.25 28.36 (23.95)

At most 5 0.5379 35.45 32.45 25.59 (22. 26)
*Trace and Max-eigenvalues indicate 1 co-integopgquation @ 1% & 5%
levels
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Appendix A3: Generalized Method of Moment Estimates
Regressand:A |

Panel A: Short-Run Estimates

Regressor(s) Coefficient
(t-statistics)
,B -1.025**
(2.688)
A It—l 0.556***
(11.382)
A -1.362***
R (-3.359)
ECM, 4 -0.635***
(-5.605)
Panel B: Long-Run Estimates
y -0.224**
(2.593)
R -1.526*
(-3.082)

Instrumentét_l, R—l’ Mt,Et, E[_l

Goodness-of-fit Measures

R’ , Adjusted R F-statistic 0.853,0.725, 35.233
Sum of Squared Residuals 0.0066
Standard Error of Regression 1.0222
Diagnostic Statistical Checking

Jacque-Berra 1.6682 [0.0028]

Ramsey-Reset 1.0255 [0.155]

LMsc Breusch Godfrey 1.0662 [0.6382]

ARCH Test Statistic 0.2662 [0.5356]

White Test Statistic 0.2446 [0.2259]

Note: *** ** denotes statistical significance ditg 1% and 5% levels
Figures in () and [ ] are the t and probabilityues of significance respectively
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