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THE MONETARY APPROACH TO EXCHANGE RATE
DETERMINATION: EVIDENCE FROM NIGERIA

Dr. Ayodele Jimohl

Floating exchange rate regime and the repercuseiahss choice on the whole
economy constitute an important issue for the Ndgeeconomy, just as it is for
other economies. In this respect, this study attentgpassess the relevance of the
monetary approach to the floating exchange raienegperable in Nigeria since
1987. To this end, it applies the necessary framealysis over the Nigerian data
through 1987-2001. It concludes that the monetppr@ach to exchange rate
analysis fits in the Nigerian case over the peabdnalysis.

1. INTRODUCTION

The Nigerian economy appears prone to externahbaldisequilibriurh
During its periods of fixed exchange-rate regimieen 1960 and 1986, it
recorded balance-of-payments deficits most of thee t(Jimoh, 1990;
Fajana, 1979; CBN1, 1983, pp. 43-45; CBN2, 1985, 0, 3-78).
Furthermore, an examination of exchange-rate pesotte 1986 suggests
a tendency towards continuous exchange-rate dapfioecor exchange-rate
volatility which may be inimical to monetary statyiland beneficial flows
of international goods, services and investmesise@ally foreign direct
investments.

The move from fixed to flexible exchange rate regimas itself a
desperate attempt to resolve the problem of persisbalance-of-
payments deficits. While at the theoretical levkk tpressure for
correcting external imbalances should fall equatiydeficit and surplus
countries, in practice, the burden falls virtuadiytirely on the deficit
countries because their reserve holdings are linitewas no wonder

ODepartment of Economics, University of llorin.
! For a similar observation about the U.K economy, seeitiéatheeu and Arestis (1982,
pp. 73-78).
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then that correcting the persistent Nigerian defibecame topmost on
the agenda of its policy makers in the early 198Ben foreign reserves
nosedived reaching a crisis level in 1982 and 1988that time, the
pressure to adjust its persistent external defi@tsame real and pressing.
Eager to fix the associated problems, Nigeriangyethakers moved
increasingly to more flexible exchange-rate arramggets in their bid to
restore normalcy. For instance, in 1986, a flexibteeign Exchange
Market (FEM) was introducédCBN1, 1983, pp. 43-45; CBN2, 1986).
The economy was subsequently progressively dereglilelowever, the
FEM apparently did not produce satisfactory resatid, in 1994, the
deregulation programmes were aborted. Interess raeze re-fixed at a
maximum of 21 per cent and the exchange rate fat&®? Naira per US
dollar (NDIC, 1994. pp. 2-5). But these were sHwed. In 1995, the
foreign exchange market was partially deregulatgdira with the
introduction of the Autonomous Foreign Exchange Rear(AFEM).
Under the AFEM, the Central Bank of Nigeria (CBNjud intervene
discretionarily within a free market framework. Hewer, a second
official market at a fixed rate of 22 Naira per W8llar—solely for
government transactions—coexisted with the AFEMNCBI95, p.10). In
the second half of 1996, interest rate and exchaatge were fully
deregulated with a single and uniform official figre exchange rate
(NDIC, 1996). Furthermore, during the periods o&fing rates, virtually
all forms of known pricing (auctioning) systems wéried. If one notes
that even in 1994 when the exchange rate was &kx2@& Naira to the US
dollar the fixed rate was the prevailing marketedetined rate, then,
overall, it is safe to say that Nigeria has beearafing flexible rates
since 1987 to date (a period of about seventeersyaad that floating
rates have finally come to stay.

Therefore, it is important to truly understand éiecenomics of floating
rates so as to be able to formulate a wise setalfand monetary policies
appropriate for the Nigerian economy. Unfortunatilgre is no agreement

2 The Nigerian foreign reserves fell froe2M27.0 million in 1981 to a crisis level of
N801.0 million in 1982 that could not cover its four-month imjdrs; the reserve level

was-N/47.7 million in 1983.

% In September 1986, a two-tier foreign exchange markeint@siuced. The first-tier

market operated a fixed rate for debt servicing trarmagtivhile the second-tier foreign
exchange market (SFEM) a floating rate. However, sincéuheof foreign exchange

transactions was in the SFEM, the exchange regime waata§ one.
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as to what constitutes a set of wise exchangeaddies in general. This is
because different approaches to external balaratgsishave given rise to
different and, sometimes, conflicting policy recoemdations. These
approaches are the Keynesian approaches (consiftimgelasticity-cum-
multiplier approach and policy approach) and aksampand monetary
approaché's However, these approaches—income (elasticity-cum-
multiplier), absorption, policy and monetary apftes—can be categorised
into two contesting schools of thought. This is @ese the income,
absorption and policy approaches to exchange et¢erdination constitute
an internally consistent or complimentary systerthotught. These three
approaches may be called the “traditional” or “odbx” approaches to
exchange rate analysis. The monetary approachsstarmntrast to the
traditional approaches. An acceptance of the ioadit approach is a
rejection of the monetary approach and its framé&arthe formulation
of monetary and exchange rate policies.

While the relevance of monetary approach to flgatate analysis has
been the subject of many studies, these are mostigerned with the
developed countries. A comprehensive survey ofissucbncerned with
developed economies can be found in Frenkel and#(I985), Levich
(1985), MacDonald (1988), and MacDonald and Tayk892). These
show that the monetary approach to floating ratesains a controversial
issue. The only few ones concerned with the dewagppountries are
Edwards (1983) and Lyons (1992), both of which exaoh the data for
Peru, Fry (1976) which examined the data for Afgstam and Odedokun
(21997) which examined the data for Sub-Sahararcéfrcountries. While
Fry (1976), Edwards (1983) and Odedokun (1997)dafrong support for
the monetary approach to floating exchange ratgsnd (1992) did not.
Thus, the outcomes still remain mixed.

Odedokun’s (1997) study is mainly a cross-sectional that includes
Nigerian monthly data for October 1986 to June 1984lso includes
country-specific results for Nigeria. These resa$sin Jimoh (1990) which
investigate the relevance of the monetary apprtatie Nigerian balance
of payments using the 1960-1983 data, find supjporthe relevance of
monetary approach to external balance analysisgerid. But there is a

* Because the elasticity approach to the balance ofi@aig does not explain exchange
rates, it is excluded from the traditional approaches ¢hange rates.
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need to re-examine the Nigerian data, first, beesusxe June 1991—-the
endpoint of the period covered by Odedokun (1996¢yendata have
accumulated in respect of the Nigerian floating etperience, more than
that used by his study. Secondly, because we nge $izbstantial annual
data, it is possible to determine whether montldiadconvey different
results from those of annual data. This is paridyimportant because the
use of annual data obviates the need to estimat¢higalata of variables
whose data is only available on annual or quarteasis, e.g. national
income. The objective of this study is to re-examtime enlarged Nigerian
data with a view to confirming or contradicting€ting preliminary results.
To this end, the rest of this study consists of fhiiwwing: Section 2:
Literature Review; Section 3: Methodology; Sectdoimpirical Results;
and Section 5: Conclusion.

2. LITERATURE REVIEW

The traditional approaches to exchange rate detation have their origin

in the traditional approaches to the balance ofrmts which can be
viewed as a succession of approaches—the elastaptpach (J. Robinson,
1937), the Keynesian multiplier or income approattte absorption

approach (S. Sydney, 1952) and the policy appr@hdfinbergen, 1952, J.
E. Meade, 1951 and R. A. Mundell, 1968).

A common feature of the traditional approacheshe lhalance of
payments is the general belief in the ability ofleange rate or domestic
price changes to effect a change in relative praoas the balance of
payments. Within this framework, a deficit econonuld be advised to
pursue fiscal and monetary policies that would treddy reduce the
domestic price to foreign price, thereby restoriexternal balance
simultaneously with an internal balance (Jimoh, @99he monetary
approach emerged in the 1950s, first as an appto&eitance of payments
analysis and later refocused on exchange ratessloriginated by Polak
(1957) and refined by Mundell (1968, 1971), Johnd®&72, 1975, 19764,
b, ¢, 1977a, b, c¢), Johnson and Frenkel (1976}teidfollowers. Talking
about the monetary approach to the balance of patgn#&ohnson (1976c,
pp. 282-283) said:

The central point of the monetary approach to lwadasf-payments
policy theory is that balance-of-payments defioitsurpluses reflect
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stock disequilibrium between demand and supplizégmbarket for
money.

This version of the monetary approach, associatttdlhnson and his
followers, which maintains that the balance of pagts is essentially a
monetary phenomenon and that the payments imbalaneeooted in the
relationship between the demand for and supply ofiey to the total
exclusion of other elements, is often called theotsy version of the
monetary approach”, following Rabin and Yeager ¢)88

One of the major conclusions of the monetary apgrda external
balance analysis is that exchange flexibility isnegessary and that
balance-of-payments disequilibrium can only beexed by policies that
rectify the disequilibrium in the domestic moneyrkas. In any event,
balance-of-payments imbalance is said to be saititig (Krelnin and
Officer (1978, p.13)

Since the mid 1970s when floating rates becamelyatopted, more
attention was given by the proponents of the mapespproach to
developing its parallel for free rates (see, amathgrs, Myhrman, 1976;
Dornbusch, 1976; Frenkel, 1976; Humprey, 1977;Muodsa, 1976; Isard,
1978; and Frenkel, 1978). The outputs of such effoonstitute what has
become known as the monetary approach to exchatgedetermination.
Thus, traditional approaches to exchange rate mietation are the

® Clarifying this point further, Johnson (1977c, p. 7) séicbalance-of-payments deficit
or surplus represents a transient stock-adjustment pregeked by initial inequality
between actual and desired money stocks”.

® A weaker version would just add monetary consideratiotiettraditional analysis. But
since the policy implications of this weaker version of m@netary approach to the
balance of payments are in line with those of the traditi@pproaches, it cannot be
distinguished from them. Consequently, it is better groupedtigtim.

" In particular, the strong version of the monetary approaetiigs that within a fixed
exchange framework, the change in international reservethamtduced change in the
domestic component of the monetary base are equal in maghilud@posite in sign.
This prediction conflicts with the traditional position essated with the income-
absorption-policy approach that an increase in money s(nqeghyiting from an increase in
the domestic components of the monetary base) worsens theebafgrayments, but not
to a degree that would cancel out, completely, thealnitiange in the money supply.
Hence, while the monetary approach predicts a one-for-oreaise in domestic credits
and decrease in foreign reserves, the traditional apppreadfcts a less than one-for-one
relationship.
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Keynesian multiplier or income approach, the absonmpproach and the
policy approach As is the case with the balance of payments, the
conclusions of the monetary approach to exchangge determination
conflict with those of the traditional approacheBhe conceptual
underpinning of the monetary approach to exchaaigedetermination, as
in the case of the balance of payments, is thatgdsin exchange rates are
responses to disequilibrium in the money (assetskets. While under
fixed rates, adjustments occur gradually througtemee flows across
national borders, under floating rates—becauservesttow is zero—
adjustments occur quickly and virtually instantausdy through domestic
or foreign prices to maintain equilibrium in the mey markets both
domestically and abroad. A major conclusion ofrttenetary approach to
exchange rate determination is that whatever cchesasce of payments
deficits under a fixed rate would cause exchantgedapreciation under
floating rates, and whatever causes a surplus woalgse currency
appreciation under flexible rates. Thus, within th@netary approach, an
increase in domestic income, other factors beingakgwould, by
increasing domestic demand for money, lead to mdludomestic
expenditures (to build up money balances) resuitirsgreduced domestic
price that would restore equilibrium to the donestoney market but, via
the “law of one price”, lead to exchange rate appt®n. In contrast,
traditional approaches would predict that an ireeeéa domestic income by
increasing domestic imports would worsen the curesmtount balance
which would need an exchange rate depreciatiomntect. By a similar
mechanism, increasing domestic money supply byeasing domestic
prices leads to currency depreciation within th@etary approach. Within
the traditional approaches, an expansion in moopplg gives the same
result but via a different adjustment mechanisnreiased domestic money
supply leads to increased domestic income and eeddomestic interest
rate which respectively worsen current and capitalbunts that require
exchange rate depreciation to restore a balanee.analogous manner, an
increased domestic interest rate, other factorsairdng equal, would,
within the monetary approach, depreciate the damestrency because it
would reduce domestic demand for money and incid@®estic prices. In
contrast, the traditional approaches would leanb sy that an increased
domestic interest rate would, by attracting capitblbws, appreciate the
domestic currency.

® These are best represented by the standard Mundelirglemodel.
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In summary, while the monetary approach regardsage rates as
relative prices of currencies which are determimgdtock equilibrium in
the currency markets, the traditional approachasider that an exchange
rate is determined by the flow (as opposed to $togkrency markets.

3. METHODOLOGY

From the discussions in the previous Section, tlésr that the major
building blocks of the monetary approach to excleanates are the
Purchasing Power Parity Theory (PPPT) and monekehaquilibrium
conditions.

3.1. The Monetary Model

The major features of the monetary approach casublimed as follows.
First, we have the PPPT that says that domestiepriP” must equal
foreign prices “P*’ multiplied by the exchange rd& —the domestic
currency price of foreign currency:

(1) P =eP*

Then, if the domestic nominal money supply*Nnd real money
demand “M" respectively can be written as:

(2a) M =M;
(2b) M =L(y,r, k); and

The foreign nominal money supply “M and real money demand
“M % respectively can be written as:

(Ba) M =M
3Bb) M"  =L(/,r,K);

Where y = domestic real income; r = domestic irsterate; K = other
domestic variables (e.g. real money balances ipt&eous period); L is
the very-familiar demand function for real cashapakes in the domestic
economy; and the starred variables are the formgnterparts of domestic
ones,
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Then, money market equilibrium in both domestic fordign money

markets implies:
(4a) M/IP = M
(4b) MIP = M

Equations (1), (4a&b) imply:
M/ MMM

IM/MTIL°(Y,r,K)/L(y, 1, k)]

(5a) e

(5b) e

Suppose further, as is commonly assumed, that ie@basticity ‘a’ and
interest-rate elasticity ‘b’ of demand for monesgpectively, are the same
in both countries and the functional form is CobtuDlas, then:

(6a) L(y,r, k) = Ky r*; and

(6b) Ly, r,K) = K'y*@ P

Then equation (5b) becomes:

(7a) e = M/ M ][K y*2 < 1 Ky?1°]; or

(7Tb) e = K/ KI[M/ M T [y* 22T e )

Taking the logarithm, we have:

B)Ine = IN[K/K]+In[M/M ]—aln[y/y*]-bIn[r/

In existing studies, equation (8) is commonly ergptbto test the
relevance of monetary approach to exchange ragerdigtation (Hodrick,
1978; Putnam and Van Belle, 1978; among otherghidfequation is re-

written as:
(8b)Ine = In[K/ K]+ aln [M/M] + & In [y /y*] + as In[r/ r*]
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For the monetary approach to exchange rate detatimmto be true,
a =1;while-ga>0

In contrast, the predictions of traditional apptueare:
a >0; & >0; and a<O0.

Consequently, to test for the relevance of the navgeapproach to
exchange rate determination in Nigeria, all we nigedo is to estimate
equation (8b) using the Nigerian data. Thereatterestimates ofaand
gzare evaluated to see if they are significantlyetéht from their predicted
values.

It is worth noting that while equation (8b) is commiy estimated to
evaluate the relevance of the monetary approackexthange rate
determination, this carries with it the assumptlaat income elasticity and
interest rate elasticity of the demand for real eypmespectively, are the
same in both countries. This assumption is norni@posed to minimise
possible multicollinearity problems among explanat@ariables.

A common variant of equation (8b) in the literatargses when the
specified demand for money function is of the fd&dwards, 1983 and
Lyons, 1992):

Ky exp™;

(8c) L(y,r K
where exp is exponential.

(8c) with a similar demand for money function floe foreign country and
the usual equilibrium conditions give us:

9) Ine = In[K/K]+aln[M/ M]+aln[y/y*]+as[rr*]

In equation (9), howeverz & the interest quasi-elasticity (or semi-
elasticity) of money demand rather than the fukiast elasticity of money
demand that it stands for in equation (8b). As \eitjuation (8b), for the
monetary approach to exchange rate determinatibe toue,

a =1; while-aa>0
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To the contrary, the predictions of traditional eggzhes are:
a > 0; @ >0; and a< 0.

A short-run variant of either equation (8b) ori(@orporates a sticky-
price version of PPPT which allows for the noniflntfent of PPPT in the
short run. In such a situation:

(10) d=In[e. P*/P;] = Ine — InR + InP* = & d:.1

Where dis the logarithm of deviation from purchasing powwarity
(PPP) at time t ands as the coefficient of adjustment that removes any
deviation from the PPP. The incorporation of equa{il0) in equations
(8b) and (9) respectively, gives:

(11) Ine¢=1In[K/ K] + aln [M/ M]; + & In [y y*] :
+aIn[r/r*] ¢+ a In[y/ly*] 1+ & In[r/r*] 1+ 801

and

(12) Ine¢=1In[K/ K] + aln [M/ M1, + & In [y ] .
+a[r-r] ¢+ an[y/y*] o+ a [r-r*] o+ a0ha

Therefore, either equation (8b) or (9) and thespestive short-run
variants, equation (11) or (12), are commonly estéd in the literature to
test the relevance of monetary approach to flexiates (see Edwards,
1983 and Lyons, 1992).

For the outcome of this study to be said to proedelence in favour
of the monetary approach, the following conditiomsst be satisfied:

0] estimates of @ @ and @ must be significantly different
from zero and have a priori signs; and

(i) a; as a point estimate of the parameter must nohemaer
be too different from one.

3.2. Data Requirement, Sources and Measurement

From the above discussions, we need data on tloevinl variables: P,
P* y, M, e, y*, M, r, and r*. While these variables are easily noed,



The Monetary Approach To Exchange Rate Deternunati 119

they cannot be so easily measured. In particutaw, does one measure e,
r*, M" and y*? However, an examination of the structune rature of the
Nigerian external economic relations during thequeunder study reveals
that over 91 per cent of total Nigerian importsugpplied by the OECD
countries and over 95 per cent of total Nigeriapagts is bought by the
OECD countries (IMFd and Odedokun, 1997, p.471).

Hence, in this study, y* is measured by the impegtghted index of

national outputs of the OECD countries. Finallg éxchange rate (e) used
in this study is the “effective” exchange rate dedl as:

e ={iro- [Bi(r—ro)riol} rio

where 1 = the domestic currency price of the US doltattie '
country (I for every OECD country);

B: = Nigerian imports from thd'icountry as a percentage of total
imports from OECD countries;

o = the 1985 domestic currency price of the U.Badin the "
country;

r; = the domestic currency price of the U.S. dahlie¥igeria; and

rio = the 1985 domestic currency price of the U.$adah Nigeria.

Bi, ri, o, fo, Mi, and y (index of national output of the OECD
countries) are found in International Financial tiStes (IMFa),
Supplement on Economic Indicators (IMFB)pplement on Output (IMFc)
and the Direction of International Trade (IMFd), bfished by the
International Monetary Fund (IMF).

P, Y, and money supply (M2) for Nigeria are foundre Central Bank
of Nigeria (CBN2), and the International Financsahtistics. Two sets of
data were used, namely monthly and annual. Mondlaka for output
variables were interpolated from annual data beaging the annual
growth equally among the months of the respectears; The data used
covers 1987-2001 (15 observations for the annuhlL&0 observations for
the monthly data set).
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3.3. Estimation Techniques

First, we examined the dependent variable ante@#xplanatory variables
in the models for stationarity using Augmented Rigluller (ADF) test—
the unit-root test—to determine their respectivdeorof integration (see
Engle and Granger, 1987 and Charemza, W. W. afd Deadman, 1992
for details of this test procedure). Specificallyg subjected In gIn [M/
M*]t, In [y/y*] 1, In[r/r*] 4, [r-r*] { and d; to unit-root test and found that
only In [y/y*]  was integrated of order zero —stationary; all thveere
integrated of order one. Therefore, we proceedéelstdor co-integration
between In eand a linear combination of In [M/ T, In [y/y*] «, In[r/r*]
(or [r-r*] ) and d; using the same Engle and Granger's (1987) test
framework. This test indicated that Ipaad a linear combination of In [M/
M7, In [y iy*] & In[r/ r*] ¢ (or [r- r*] ) and @, were co-integrated.
Consequently, the chances that our regression ieqgeatere spurious
relationships were low.

The equations (8b), (9), (11) and (12) were eitwimated with the
Ordinary Least squares (OLS) techniques or Autessive order one
Generalised Least Squares {AR(1) GLS} dependinglaich was found to
be more appropriate. Specifically, the two altexesitexible-price models
fitted on monthly data were estimated by {AR(1) GlLghile all other
models fitted on either monthly or annual data vestémated by the OLS.

4. EMPIRICAL RESULTS AND IMPLICATIONS

The empirical results of the study are providedhia technical annex

attached to the paper. Based on all the statigitoglerties of the estimates
in Tables (1a)-(4b) and the correctness of thgirsiour estimated models
are an adequate representation of the Nigeria dathyalid inferences

could be made from them.

Results in Table (1a) indicate that if domestic mosupply exceeds
foreign money supply by about one per cent, thehaxge rate will
depreciate by about 0.89 per cent. Similarly, il@stic income grows
faster than foreign income by about one per céeteixchange rate will
appreciate by 4.5 per cent. In the same mannere @er cent domestic-
foreign interest rate differential will cause theleange rate to depreciate
by about 0.71 per cent. It is worth noting thatlad estimates in Table (1a)
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are statistically significant at the convention&efper cent confidence
level. Estimates in Table (1b) have an analogowspretation to those in
Table (1a) and convey the same message that thetanprapproach
provides a fairly adequate explanation for the Naje exchange rate
behaviours since 1987.

Tables (2a) and (2b) have similar interpretatianshbse of earlier
tables. They suggest that the sticky price modegspective of the
functional form, is not a better representatiothef Nigerian annual data
than the flexible price model. This is probable&ese one year is long
enough to allow for the full adjustment of all red@t prices. But even then,
the results in these tables suggest that a oneepéincrease in domestic
over foreign money supply would result in abouteOp@r cent exchange
rate depreciation.

Estimates from monthly data reported in Tables (34), (4a) and (4b)
confirm the implications derived from our earlieables. The only
difference here is that the sticky price model isslayhtly better
representation of the Nigerian monthly data tharfl#xible price model as
the lagged values of income, interest rate andeseaiange rate variables
are significant explanatory variables at about 5l@rpercent level of
significance, the Rare slightly better and DW statistics are witHie t
acceptable ranges so that employing the GLS teakni@s needless.

Overall, the results from this study suggest thathonetary approach to
exchange rate analysis provides a fairly good @egpien of the behaviour of
the Nigerian floating rates between 1987 and 2Wath Nigerian money
supply growth being continuously on the high sidd #&s income growth
records very poor, and with its high level of ietgrrate—ranging between
about 25- 40 percent during the period under revagainst interest
sometimes as low as 3 percent in the economiésragjor trading partners—
the monetary approach provides a good explanatiwhyits exchange rate
continuously depreciated during the period undéeve

5. CONCLUSION
This study examines both the Nigerian monthly amaual data between

1987 and 2001 to determine whether it provides sunyport for the
monetary approach to explaining floating exchaaggebehaviours. Fitting
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some of the most commonly used models for testiegrelevance of

monetary approach to floating rates analysis oMNiberian data, it found

that those monetary approach models provided ajuadie representation
of the Nigerian data. This being the case, theystadommends that the
monetary authorities in Nigeria pay adequate dtiertb domestic credit
creation in any of their attempts to achieve areptable level for its

exchange rate. They must also realise that sigmfieconomic growth as
well low interest rates may cause exchange ratesag@ion rather than
depreciation.
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TECHNICAL ANNEX
This annex presents the results of the regressialyss.

Whenever {AR (1) GLS} is employed, the coefficiesftautoregression
(RHO) is supplied together with its t—value. The BWtistics reported is
that associated with the finally estimated modtdrathe data had been
appropriately transformed.?’Rand F respectively are the conventional
measures of goodness of fit and the F-statistias tists for the joint
significance of all estimates in the concerned &gna

Table 1a: Estimates of Flexible-Price Model with Fli-Interest
Elasticity from Annual Data

Variables Coefficients T — Values
Constant -2.103 -2.924*
Ln [M/ M), 0.892 8.488*

Ln [y /y*] . -4.501 -2.771*
Ln[r/ r*] ¢ 0.713 2.506*

Other Statistics:

Adjusted R = 0.940; DW = 1.830; F = 25.306.

Notes: (1) * significant at 5%

Table 1b: Estimates of Flexible-Price Model with Qasi-Interest
Elasticity from Annual Data

Variables Coefficients T — Values
Constant -1.969 -3.091*
Ln[M/ M’], 0.902 8.765*

Ln [y/y*] ¢ -3.585 -2.678*
[r-r] ¢ 0.062 2.197*

Other Statistics:

Adjusted R = 0.943; DW = 1.666; F = 26.896

Notes: (1) * significant at 5%
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Table 2a: Estimates of Sticky-Price Model with FuHInterest

Elasticity from Annual Data

Variables Coefficients T — Values
Constant -2.217 -3.078*
Ln [M/ M’], 0.956 7.989*
Ln [y/y*] . -4.656 -1.842%
Ln[r/ r*] 0.639 1.842**
Ln [y/y* t1 _ _
Ln[r/ r*¥] 1 _ _

Dyy 0.237 1.088

Other Statistics:

Adjusted B = 0.947; DW = 1.977 ; F = 19.622

Notes: (1) * significant at 5%
(2) ** significant at 10%
(3) — extremely insignificant and droppedeficiency gain

Table 2b: Estimates of Sticky-Price Model with Quasinterest

Elasticity from Annual Data

Variables Coefficients T — Values
Constant -2.217 -2.080*
Ln[M/ M], 0.960 8.181*
Ln [y/y*] . -3.794 1.787*
Ln [y/y*] w1 _ _
[r-r] 0.055 1.919*
[r-r] 1 _ _

Or1 0.224 1.024

Other Statistics:

Adjusted B = 0.949; DW = 2.069 ; F = 20.533

Notes: (1) * significant at 5%
(2) ** significant at 10%
(3) — extremely insignificant and droppeddfficiency gain
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Table 3a: Estimates of Flexible-Price Model with Fli-Interest

Elasticity from Monthly Data

129

Variables Coefficients T — Values
Constant -1.253 -8.021*
Ln [M/ M), 0.899 10.563*
Ln [y /y4] ¢ -4.105 -3.911*
Ln[r/ r*] ¢ 0.698 2.057*

Other Statistics:

Adjusted R = 0.974; DW = 1.756; F = 28.812; RHO = 0.654* (7.261)

Notes: (1) * significant at 5%

Table 3b: Estimates of Flexible-Price Model with Qasi-Interest

Elasticity from Monthly Data

Variables Coefficients T — Values
Constant -1.693 -7.320*
Ln [M/ M, 0.922 11.645*
Ln [y /y4] ¢ -3.895 3.896*
[r-rT ¢ 0.084 2.644*

Other Statistics:

Adjusted R = 0.985; DW = 1.689; F = 30.310; RHO = 0.745* (8.392)

Notes: (1) * significant at 5%
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Table 4a: Estimates of Sticky-Price Model with Fulinterest
Elasticity from Monthly Data
Variables Coefficients T — Values
Constant -2.201 -6.433*
In [M/ M’], 0.905 11.362*
In [y /y*] . -4.001 3.756*
In[r/ r*] 0.576 2.941*
In [y /y*] 1 -1.271 1.907*
In[r/ r*] 4 0.1002 1.879%*
Ok 0.283 2.79*
Other Statistics:
Adjusted R =0.981; DW = 2.031; F = 33.212
Notes: (1) * significant at 5%
(2) ** significant at 10%

Table 4b: Estimates of Sticky-Price Model with Quasinterest

Elasticity from Monthly Data

Variables Coefficients T — Values
Constant -1.672 6.841*
In [M/ M’], 0.915 12.104*
In [y /y*] -3.682 4.001*
In [y/y*] 1 -1.183 1.895*
[r-r] ¢ 0.071 2.457*
[r-r*] 1 0.018 1.989*
01 0.276 2.695*
Other Statistics:
Adjusted B = 0.986; DW = 1.958; F = 35.017
Notes: (1) * significant at 5%

(2) ** significant at 10%




