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is that an excess supply of money will cause some combination of currency
depreciation and an outflow of foreign reserves. The G-R model of EMP had been
designed and used to calculate EMP for a number of countries and . .igeria
provides another good opportunity to test its theoretical propositions. Nigeria fits

tothe mot | of E 2 becauseitis asr Il open economy unable to influen
foreign prices. In addition, changesir. . jeria's exch ge rate can be considered
to be the product of market forces since the curency is linked to a mullicurrenc
basket., Tanner, (2001} used the VAR framework fo empirically model the
relationship between EMP and monetary policy in Brazil, Chile, Mexico, Korea,
Thailand in the 1990's and found that monetary policy decisions affect EMP as
generally expected. There is a general consensus that a contractionary monetary
policy helps in dampening depreciation pressure while expansionary monetary
policy is not a viable option during appreciation, specifically, in a nation where
uncovered interest parity plays limited role in exchange rate dynamics. In such
instance, expansionary stance defeats the key objective of price stability and
could trigger foreign exchange market instability (Kumah, 2007).

Owing to the importance of foreign exchange in international economic
fransactions, the management of foreign exchange has been a significant
component of national economic management in Nigeria. ...ere had been two
phases of exchange rate management in the country. During the first phase,
(1970-1985) Nigeria operated a controlled exchange raie regime whereby
exchange rate of the naira was pegged to the US dollar. The second phase was
in 1986 following the oil glut of early 80s, it became clear that Nigerian economy
which depend on oil was not able to sustain the fixed exchange regime due to
the combined effects of depleting foreign reserves and mour g foreign del.
As an integral part of the Structural Adjustment Programme infroduced in 1986,
the country adopted a flexible exchange rate through the Second tier Foreign
Exchange Market (SFEM). This was aimed at achieving stability in the foreign
exchange market (Obaseki, 2001).

An assessment of the policies adopted in Nigeria showed that managed float has
been the predominant characteristic of the foreign exchange market. Under the
arrangement, the exchange rate determination was based on economic
fundamentals whereby the monetary authority intervenes occasionaily to address
the disorderly market condition. However, the continued adoption « the float
policy by the monetary ithority did not completely eliminate the market
pressure as depreciation and widening premium of the Naira persisted in the
foreign exchange market.

To the best of our knowledge. there exists no study on EMP in Nigeria.
Consequently, this paper aims to close that gap. After measuring the pressure at
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portfolio balance models assume imperfect substitutability. However, if domestic
and foreign bonds are perfect substitutes, then buyers will be indifferent about
the dencminated currencies of the bonds insofar as the expected return is the
same. Therefore, there is no risk premium in holding foreign bonds. On the other
hand, in the presence of imperfect substitutability, buyers exercise choices in
distributing their portfolio over a broad range of assets in various countries. They
will hold the stock of a country's assets if the premium paid on those assets
accounts for the risk of holding them. Therefore, portfolio balance models have
risk premiums in the forward exchange rate as a function of relative asset
supplies.

The monetary model is represented in equation {1} as a function of money supply
and demand, thus;

—-E=fF+7-C (1)

Where, E is the percentage change in exchange rate, #F is foreign inflation rate, ¥
is the percentage change in domestic income and C is the percentage change
in domestic credit.

Thus, change in exchange rates is a function of money supply Cand money
demand ®F + Y.

On the other hand, the portfolio balance models can be represented thus,
E=RF+Y-C+p - (2)

Equation (2) can be seen as a modification of {1} incorporating the percentage
changes of supply of foreign bonds BF relative to the percentage change in
supply of domestic bonds P.

Therefore, an increase in the supply of foreign bonds BFcauses the domestic
currency to qppreciate at a faster rate or depreciates at a slower rate,
Anglogously, an increase in domestic supply B causes the domestic currency to
depreciate at ¢ aster rate or appreciate at a slower rate.

I.1.2 The Monetary Models

With the collapse of the Bretton Woods system in 1971, the monetary approach to
exchange rate determination became prominent (Yaaba, Bawa & lIdrisa,
undated}. This arose out of e difficulty of financial economists to determine and
forecast the variation in exchange rates. The monetary approach presents
exchange rate as the relative price of two currencies, and tries to model the
exchange rate in terms of the relativity of the currency prices within the supply
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and demand paradigm. Th  the existence of a long run egquilibrium relationship
between the nominal exchange rate and a count s monetary fundamentals
are the hallmarks of the monetary model of exchange rate determination.
Basically, in the monetary conditions, the monetary model assumes an equilibrium
position between domestic and foreign currencies.

m, = pe + ky, — A (3)
m; = p; + ky¢ — Ag (4)

where, m, is the log of money supply, p, represents the log of price level, y, is the
log of income and i, denotes interest rate, The parameters k and i are positive
constants, the asterisk {*} denotes foreign variables. Implicit in these equations is
the assumption of perfect capital mobility, thus the real interest is exogenously
determined in the long run [Neely and Sarno, 2002 as cited in Yaaba, Bawa &
ldrisa, undated).

I.11.3 Dornbusch Overshooting Model

There are various models that have been developed on the basis of the
monetary approach framewaork for exchange rate determination. One of these
models is the Dormbusch Overshoo g Model. According to Christopher (2012),
Dornbusch  (1978) overshooting modet was path-b£ aking. it is useful for
determining exchange rate overshooting. inherence of the 'Dutch disease’,
exchange rate regime choice and commeodity price volatility. The Dornbusch
model was developed fo analyse the effect of exchange rates on real variables.
in addition t¢ this, real exchange rates are much less volatile when nominal
exchange rates are fixed than when they are floating (Mussa, 1986 as cited in
Kanamori and Zhao, 2006).

In the Dot & model, uncovered interest rate parity and the monetary
equilicrium of the simple mcnetary mode! are retained. However, the assump  n
of flexible prices is replaced with sticky prices. The Dornbusch model adopts
monetary equilibrium as its first condition:

My = Py = Dipgq + By (3)

wherem, is the money supply, p, is the domestic price level, and y is domestic
output, al  loga ms; nand gy, are positive parameters.

Equation (5) implies that higher interest rates raise the opportunity cost of holding
money and thereby lower the demand for money. However, a higher interest
rate also means high costs of speculation, which lowers the demand of meney.



240 Central Bank of Nigeria Economic and Fir  cial Review September 2012

On the other hand, an increase in output rai. ; the transaction demand of
money. Finally, the demand for money is positively related to the ievel of prices.
The second condition is uncovered interest rate parity, which can be rewritten as

leq = 1" + Eelegy, — ) {é)

Where e, is the logarithm of the exchange rate (home currency price of fi  ign
cumency), and E, denotes market expectations based on information at time t.

According to the Dornbusch model, with sticky prices, an adjustment mechanism
is necessary for an economy to converge to its equilibrivm path in which full
employment is realized. Given the magnitude of the real exchange rate's
departure from its long-term equilibrium, the force to pull it back to equilibrium will
increase. A fundamental assumption in the model is that if the real exchange rate
rises over its long-term equilibrium level, or if the foreign cumency is overvalued or
the domestic currency is undervalued, the demand for domestic goods will
increase. Conversely, if the real exchange rate falls below its long-term
equilibrium level, or e foreign cumency is undervalued or domestic currency is
overvalued, then the demand of domestic goods will fall. In this connection, the
third condition is an adjustment mechanism of the demand for domestic goods,
which can be expressed as

ve=v+8(e,+p —p—q =¥+8(q.— Q) (7)

Where p, and p'are, logarithms of the domestic and foreign price levels
respectively while g, and g represent demand for domestic and foreign goods
respectively, § is a constant greater than zero,

There are a number of deductions from the Dornbusch model. First, the model is
well known for its overshooting phenomenon, which states that one permanent
change in the money supply must lead to a preportionate change in the price
level and the exchange rate in the long run. in the short-run, however, the price
level is fixed and the nominal exchange rate must overshoot its long-run
equilibrium [Kanamori and Zhao, 2006).

Second, the impact on the exchange rate of a monetary shock is greater when
prices are sticky an when they are flexible. Third, the exchange rate converges
to its fiexible-price equilibrium value following an initial overshooting after a shock;
and the nominal exchange rate is more volatile than the real exchange rate
when yé < 1. There are also important policy implications of the model. With
sticky prices and flexible exchange rates, purely monetary shocks will have a
significant impact on the real economy, leading to large changes in prices and
output and prolonged adjustment. If the exchange rate is fixed, the real effects
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The re-examination of G-R model for Canadia was conducted by Burdekin @
Burkett (1990) using quarterly data ranging 1943 to 1988. The monetary model
was re-estimated to further validate the exchange rate movement after the
adoption of floating exchange rate regime in 1970. The authors included other
variables {GDP deflators and 3-month Treasury bill rates) for Canada and US. The
result  as consistent with the theoretical literc  re that growth in domestic credit
increases EMP.

Study by Thomnton (1995) uses G-R model to measure EMP in Costa Rica for the
period 1986 to 1992. The ! dy showed evidenced of strong relationship be  zen
domestic credit and EMP and that most of the pressure was absorbed by
changes in external reserves. Bahmani-Oskooee and Berns 1 [1999) employ G-
R model to measure EMP in G7 countries namely Canada, France. Germany,
Italy, Japan. UK and the US using gquarterly data from 1973 to 1993. The findings
revealed that the coefficient of domestic credit was only positive for Canada
and UK. Using modified G-R EMP model suggested by Connolly and Si :ira
{1979}, the resuit showed that most of the pressure was absorbed through
depletion in foreign exchange reserves rather than depreciation of the exchange
rate. Similar study was conducted by Englama et al, (2009} who empirically
examined the determinants of demand pressure in the Nigeria's foreign
exchange market using OLS techniques for the period 1986 to 2007. The results
showed that interest rate, reserves and degree of openness impacted
significantly on the demand pressure.,

Tanner {2001} empirically investigated the EMP in selected Asian and Latin
American countries namely Brazil, Chile, Mexico. Indonesia, Korea, and Thailand.
The paper utilized time series data comprises of EMP, domestic credit and interest
rate differential from 1990 to 1998 and employed Vect Autoregressive (VAR)
technigues. The findings showed that contractionary monetary policy assisted in
moderating EMP. Tanner (2002} further re-examined the relationship between
EMP and monetary variables for 32 emerging market economies comprises of
three variables {real money demand, money supply and real exchange rate).
The results of the VAR methods indicated significant relationship between
domestic credit and EMP. A number of scholars including Karfakis and Moschos
{1999}, Kamaly and Erbil (2000), Gochoco-Bautista and Bautista (2003) used the
VAR techniques to examine the determinants of EMP and response by the
monetary authority and in all their results showed that contractionary monetary
policy helped in moderating EMP as evidenced in strong relationship between
domestic credit and EMP,

Using Markov-switching VAR {MS - VAR] method, Kumah (2007) estimated EMP,
identified and characterized exchange rate movements under three regimes
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[u] = iid(0, £,)

p = argMin{Cr,(p): p = 0,1,..p} Where Cr,(p) is a specific informc n criteria and u, is
the error term matrix with variance cov  ance matrix ¥, which is symmetric and
positive definite.

The ordering of our VAR-X implies that our EMP is the most endogenous. The
paper basically employs the EMP model adopted by Tanner (2001), Kamaly and
Erbil (2000), Deressa (2012) and Khawaja {2007} to examine the monetc ' policy
variables reaction to EMP using Vector Autoregressive [VAR) method.

V. Analysis of Findings
V.1  Lag Length Selection Criteria

The optimal lag length for the VAR model was determined using lag selection
criteria. The result showed that with the exception of Schwarz information criterion
(SC). other criteria suggested a lag length of two as appropriate. (See table 1)

Table 1: Lag Length Selection Criteria

lag Logl LR FPE AIC SC HQ

0 -955.6575 NA 2,60e+11  37.63363  37.78514  37.6%153
1 7523522 366.7468 1.48e+08  30.28832 31.04590* 30.57782
2 7301364 36.59086* 1.33e+08* 30.04456% 31.40821  30.56565*
3 -717.7658 18.43464 1.59e+08 30.18689  32.15660  30.93957
4 7062660 1533295 201e+08 30.34337 3293914  31. 745
5 -493.5858 1491795 2.53e+08  30.49356  33.67539  31.70943

* indicates lag order selected by the criterion

LR: sequential modified LR test stafistic {each test at 5% level)
£PE: Finai prediction eror

AlC: Akaike infarmation criterion

SC: Schwarz informotion criterion

HQ: Hannan-Quinn informafion crterdon

V.2  Stability Test

A test was carried out to check the stability of the VAR model is presented in
table 2. The result inc._ated that the root characteristic of the polynomial lies
within the unit cycle which implies that the model is stable.
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The response of EMP to interest rate differential was positive and immediate. It
rose sharply in the first quarter and peaked at quarter two and eventually started
moving towards the origin petering-out in quarter six. The aprior expectation is
that increase in domestic interest rate should reduce market pressure due to
inflow of foreign capital provided that output is not sticky in the short-run. This
implies that interest rate differential is critical in explaining market pressure in
Nigeria and also a clear indication that a relative high domestic interest rate over
the global interest rate could be an effective policy only in the short-run as the
EMP began to surface after quarter seven.

Figure 5: Response of Exchange Market Pressure to Interest Rate
differential

Response to Cholesky One S.D. Innovations + 2 S.E.
Response of EMP to IRD

1z - - - — 7”*]

10

I
|
]
|
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The estimated IRF of EMP to domestic credit was negative contrary fo the
expectation. This relationship is a reflection of import dependent nature and the
dominance of crude oil as a major source of foreign exchange earnings of the
economy which downplay the role of domestic credit growth. This result
corroborated that of Zigei {2012} who found weak and decreasing response of
EMP to domestic credit in tran; a country with similar characteristics with Nigeria
being an oit exporting country.
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VL. Sur-mary and Policy Implications

The paper examines the reactions of monetary authority in managing exchange
market pressure in Nigeria during the managed floating exchange rate regime
spanning 1999Q1 through 2012Q4. First, an EMP index was generated using
monetary model of EMP developed by  ton and Roper {1977) v ere EMP is
measured as a sum of changes in the exchange rate and external reserves. The
VAR model estimates the responses of monetary authorities in stabilizing EMP
using interest rate differential, foreign reservesand domestic credit. The result
showed positive response of EMP to interest rate differential which confirmed the
Mundell-Fleming proposition on exchange rate overshooting effect. Contrary to
the theoretical expectation, the result shows that EMP relates inversely with
domestic credit. This corroborated  th the findings of Bahmani-Oskooee and
Bernstein {1999) for G7 countries and Ziaei (2012) for Iran. The result further
evidenced negative response of EMP to foreign reserves in Nigeria, The negative
relationship follows the true pesition in Nigeria, as speculative demand for foreign
exchange market increases if accrefion to reserves falls, hence, increased
pressure on the exchange rate and vice-versa. The policy implication of the
findings is that foreign reserves remained the most important del  minant in
managing exchange market pressure in Nigeria. Similarly, contractionary
monetary policy through increase in short term interest rate (treasury bills) assisted
in refieving the foreign exchange market pressure.,
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