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THE MONETARY APPROACH TO THE BALANCE OF PAYMENTS WITH
EMPIRICAL APPLICATION TO THE CASE OF PANAMA

La version mas sencilla de la teoria ménetaria de balanza de pagos se
basa en la idea de una tasa de cambio'fijado y un movimiento estricta-
mente proporcional entre precios locales e internacionales. Por estas
" ragzones la politica monetaria no tiene efecto, porque no puede’influir
en los precios locales y la expansidn del crédito doméstico se trénSf
forma inmediatamente en una pérdida igual de reservas. o

Este trabajo se baja en la hipdtesis de que los precios locales
no fluctuan en proporcidan estrictamente igual a los precios interna-
cionales. : S . |

Primero, el dinero actfia como:un amortiguador a todas las'varia-
ciones en los precios é ingresos. “Por’ejemplo, si se auméntan los
precios de exportaciones la gente no gasta todo el ingreso adiéional,
por lo cual no sube en proporcién los precios y bienes que .no entran en
comercio internacional (bienes domésticos). Segundo, variaciones en
la emisidén del dinero puede afectar los precios de bienes domésticos,
y a travé% de este efecto real, la demanda real por dinero cambia.

La demanda real por dinero aumenta (baja) cuando el crédito doméstico
aumenta (baja) porque las familias consumen bienes domésticos en menor
grado que los producen y por eso las familias perciben un ingreso real
més alto (baja) cuando los precios de dichos bienes aumentan (bajan).
Por estas dos razones, los precios domésticos no cambian proporcional-
mente a los internacicnales, y la expansidén de crédito doméstico no
resulta en una baja igual de reservas internacionales,

En base a estas dos ideas se desarrolla un wodelo en que los
precios domésticos y los cambios en las reservas se determinan
simultéaneamente por la interpretacidn convencional de los factores que
influyen en la balanza de pagos - las elasticidades de demanda y oferta
y el stock de dinero - y por uuna relacidn que expresa el equilibrio
entre el flujo de emisibébn y los cambios en la demanda por dinero, que
es la base del modelo sencillo de la teorila unonetaria de la balanza

de pagos.
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Se prueba el compqrtamieﬁto del mo&élo\sencillo de la teoria
monetaria de la balanza de pagos en el caso de Panamad. Los resultados
empiricos sugieren que solamente 50 por ciento de los aumentos en los
precios internacionales se refleja en los precios locales.

La relacion entre precios locales y cambios en crédito doméstico
es mucho mas significante, y tomando en cuenta esta relacidén, el efecto

de los precios internacionales sobre los precios locales no es signi-

ficante.

Después se estima el mcdelo en que se determinan simultaneamente
los precios domésticps y los flujos de las reservas. LEn dicho modelo
los flujos de reservas y crédito doméstico producen el mismo efecto
sobre los precios domésticos, que predice la teoria, y en general el
modelo ofrece una buena explicacidén de las variaciones de precios

domésticos y reservas que.ocurre en Fanama.
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THE MONETARY APPROACH TO THE BALANCE OF PAYMENTS
WITH EMPIRICAL APPLICATION TO THE CASE OF
PANAMA . &/

G. Hes Borts and.ds A. Hanson

The monetary approach to the balarce of payments explalns the
elimination of payments dlseoulllbrlum in terms of factors bringing
the demand and snpply of money 1nto ecuallty,’ It treats ‘the supply
of money as endogenous by assumlng a feedback f:om the balance of payment
through changes in 1nternat10nal reserves to changes in the monetary
liabilities of the central bank and goverrront° ' ‘
One of the important cuestions in monetary theory is the extent

to which the monetary authority of an open economy can affect the price
level, or the other arguments of the demand for money,such as the level
of real output and the interest rate. If it were the case that any
increase in nmonetary liabilities of the authority were met by an ecual
and offsetting outflow of international reserves (or an equiproportionate
rise in the price of home goods and foreign exchange) then one would
have to argue that monetary policy had no influence on the real responses
of the systemn., _ |

" We argue below that monetary policy will have real effects ifkit
produces changes in relative prices. An example of suChta changednonld
be a rise or fall of prices of non traded or home goods relative to
world prices in a regime of either fixed or flexible exchange rates.
Thus the effectiveness of monetary policy in an open economy depends on
the existence of a group of commodities whose relative prices can be
influenced by domestic conditions of demand and supply. The simple
monetarist models do not allow such commodities, but focus on a world
in which prices are given to each trading country. One of the purposes
of this paper is to widen these assumptions, to allow for nontraded
goods, and implicitly to bring monetary policy back into the monetarist

model.

g/ Department of Economics, Brown University, Providence, R.1. and
ILPES. This work was partially supported under Contract NQ
1005-4000726, U.S. Department of State and U.S. Treasury Department,
The authors are grateful to the Electronic Data Processing Unit
of CEPAL for their assistence. / A second



A second purpose of the paper is to clarify the effects of external
shocks to the balance of payments. The simple monetarist model will
very likely provide an_incorrect answer to the question: "What is the
impact effect of an‘ingrease in particular world prices on the balance
of payments of a small country!? The simpie model tells us: that
the balance of payments will temporarily improve, as the higher prices
produce an increase in the demand for the stock of money. But we shall
see that the answer is far more complex. Indeed the effects on the
balance of payments depend on whetbher it is import or export prices
that have risen, and depend, in psrt, on a more traditional consideratior
of elasticities of demand.

The present paper is organized into three sections., Section I
will discuss the small country model in which the price level and other
determinants of the demand for money are exogenous. Section II will
develop a small-country model in which the price level is endogenous.
Section III will discuss some of the issues involved in empirical
testing of the model, and an Apprendix treats more complicated version
of the model. Finally, Section IV Jdiscusses preliminary empirical

estimates for the case of Panami.

/I. Snmall-Country



- I. SMALL- COUNTRY MODEL - EXOGENOUS PRICE LEVEL

One of the first methodological approaches in the area of monetary
modele_of the balance of payments is the specificationyand testing of
the simple,small-country model. It is assumed that theiprice level in
the country is determined in the world market: all goods are transportabl
markets are perfect, and the country is too small for its quantities
purchased and sold to have an effect on world prices, or for its balance
of payments deficits and surpluses to have an etfect on the world money
stock. A model is derived in wtl h the balance of the payments of the
country is shown to be pos sitively related to the arguments of the demand
for money, and negatively related to the domestic sources of‘the supply
of money. e s e i | l

Assume that the country is in‘eqnillhrium ln the sense,that the_;
demand for the money stock, Md7 is equal to_the:snpply of the\money
stock, Ms' Assume the existencehof fixednerchange rateSrand note that
the supply of the money stock consists of two sets of liabilities,
those of the local government, D, and those of’foreién governments, R.
The two types of money circulate side by side ashperfeot suhetitutes.
The condition of equilibrium may then be written. : -

(1) VVMd -R+D _ TR
Noting that the three terms are subject to change over time, the theory
1mp11es that A R the endogenous variable may be written as follows.

(2) LIR—_{_\Md-/_;D . ‘

Note that ZJR is the halance of payments. The empirical implications
of_this relatjionship are that factors increasing the demand for the
noney stock (lncreased prices or output) will yield a surplus in the
balance of paymento, while increases 1n the supply of local government
monetary llabll1t1es will yield a deflclt In a statistical regression
using _]R as the oependent varlable, the theory would lead one to expect

a coefficient on /ID of minus unity, and positive coefficients on changes

in the price level and real output.

/Empirical tests



Empirical tests of the small-country model have been carried out
by fitting the balance of payments function, eguation (2), to the right-
hand variables (ékD, and the arguments of ZjMd), on the assumption that
they are all exogenous. The results have been mixed. Some investigators
have reported a coefficient on A D of minus urnity; others obtain a
smaller absolute coefficient. Almost all investigators obtain positive
coefficients for real income and the price level (which increase Md),
but the coefficients are occasionally different, suggesting that the
price level may play a different role frowm real output in affecting
the demand for money. Many of the tests are statistically significant,
and the goodness of fit is taken as confirmation of the empirical
validity of the model l/.

This methodology does not permit a definitive test of the propositio:
that under fixed exchange rates domestic prices are unaffected by
monetary policy (mos of the tests were carried out for countries with
fixed rates). While the data apparently do not reject the implications
of the small country assumptions, the tests are insensitive to the
posSibility that the assumptions are false. There is nothing in
equation (2) which allows for the possibility that home prices are
endogenous, and consequently no way for the data to refute this
possibility. What is needed then is a model whicli is so specified that
home pricss may be either endogenous, depending on the values of certain
empirically estimable parameters, or depending on certain statistical '
relationships which hold in one case and not the other.

Before such a model is presented, however, it is useful to look .
more carefully at the assumptions underlying equation (2). Some of
these assumptions may be retained in the later model. Others require
considerable exploration and change, particularly if the model is to be

applied to a wider variety of country experiences.

1/ 1In an unpublished paper written in April 1974, Hans Genberg has
noted 25 studies of the empirical aspects of the monetary approach
to balance of payments. There are nore. .

/1. An obvious



1. An obvious question relating to equation 2 is the appropriate

time period over which it holds. Actual money holdings may differ
substantially from desired stocks over long periods of partial
adjustment implying expansions in domestic credit do not immediately
"leak out' the exterior. However there are greater difficulties with
the simple model than the appropriate lag structure,

2.  Perhaps the strangest assumption underlying equation (2) is that
the determinant? of the demand for money are exogenous, and therefore
unaffected by the supply of money. To see how extreme this assumptidﬁ
is, consider what it implies for the price level. While'foreign prides
may be independent of the money sSupply, can the same be true of -
nontraded goods? To make a case for such a proposition, one would have
to argue that the price of nontraded goods is deterrmined in the long

run by export and imported input prices. To satisfy equilibrium
conditions in the factor markets these prices must bear a determinate
relation to each other. The exact nature of such a relation would
depend on the shape of the production transformation function. “But

at best this is a long run relationship. In the short run (and possibly
the long run as well), the price of the nontraded good will déﬁendibﬁ
the state of derand.. Thus the assumption of independence is broken once
nontraded goods are allowed into the picture. . o

' It is less puzzling to note that investigators applying this small-
country model have assumed that the level of output and employment are
exdgenous, iQé., independent of monetary influences. While this may
have been adopted as a statistical convenience, it is:virtually implied
by the assumption that prices are fixed in the world market, Why should
anyone close dowm a factory or lay off workers if he can see all his
output at a fixed price in the world market? One would have to assume
institutionally fixed wages to havé unemploymént in such an economy ;

and even then the output level would be exogenous in the sense that it
could not be influenced by aggregate demand.

/While the



While the assumption of exogenous output is thus consistent with
the smell country hypothesis, it nevertheless is unsatigfactory as a
maintained hypothesis. Even small countries have experienged periods of
unemployment,and less than equilibrium output. Moreover, imports appear
to have a positive statistical association with short-run variations
in real output in a manner contrary to that assumed in equation (2).
Thus more -theoretical structure is needed to understand why the overall
balance of payments appears exp]alnable in a modzl which does not
atpempt to explain variations in output. This will be explored below.
30' A second problem with equation (2) is that there are other possible
structural relationships between the variables which are consistent
with the condition that changes in the demand for monej‘equal_changes
in the supply of moﬁey. '

a) If for example the central bank has decided to fix the country's
overall money supply and sterilize the movement of 1nternat10nal .
reserves, then the negative relatlon between /\R and /\D automatlcally
follows. This poss10111ty_becomes plausible once we see that‘the_deyand
for money sfock could adjust to the fixed supply in -the manner descfibed
by monetary theory in a closed economy. |

b) There are other linkages between:ﬂ R and Z}ﬁhimplied by the
operaticns of the central bank, at least in sone short-run periods.
Before these can be described it is necessary to take‘a closer look at
D to see what is included in the monetary liabilities of. government.

The issue arises for three reasons: in a monetary system with a central
bank, the authority issues high powered money H, solfhat the indentity
must read H = R + D; secondly, the relevant measure of D counes only
after an examination of the combined financial operations of the central
bank and the Treasury; and finally R eensists not simply of gold
reserves, SDR's and deposits of foreign exchange, but must be corrected
for official holdings of the short-term liahilities and assets. There
are a number of possible institutionalksettings in which correct
measurement of A H, 4 R, and A D will not occur by looking only at the

balance sheet of the central bank. A few of these are; International

/reserves are



resenves afe‘neld7bylmoré'than a single gb#éfnment department, or held
by the Treasury alone;‘high powered moneyiis issued by both Treasury
and central bank; the government's short-term liabilities are held by
foreign governments and central banks. For these reasons we would
submit that the correct way to measure changes in D is through the
flows over time in the governmént—central bank budget constraint. In
this definition the sources of government funds consist of tax revenues
t,‘the issuance of debt i o andxthe isqnance of high powered money h.
The uses of government funds are the net acquisition of international
reserves r, and the purchase of goods and services Yg' This definition
may then be used to express the cowvonents of A H = /| D as
(3) h—_‘-r+(Yg-t—1)
The last three terms thus constitute the /!D which must be measured.
Having defined the components of /lD, we can return to the question
of alternative relations between A H, /|R ard A De Suppooe that the
central bank feeds reserves into tne banklng system when money market
interest rates are rising, and withdraws resérves when money market
interest rates are falling i Further, assume that 1nterest rafes'vary
because of variations in the issuance of debt by the business sector.
During periods of rising interest rates one would observe ‘the simuitaneou
occurreunce of increased bank reserves, increased central bank Holdings
of money market paver, and increased foreign purchases of securities.
During periods of falling interest rates, the three would decrease
together. Thus one would observe a positive relation (in the short-run)

between the balance on capital account and the issuance of high powered

i/ It has been claimed that such a policy is followed in the U.S.
The evidence is that the Federal Reserve System sets a target
range for the Federsl Funds rate, and then manipulates reserves
in order to keep the Federal Funds rate within the target. When
money market rates are falling the target range is likely to~
remdin'too high- too long, anc conversely when money market rates
are rising.’ :

/money, and



money, and a positive relation between the balance on capital account

and A D. The latter termlwould shdw_éh'increQSe_when the central bank
purchased short-term government debt p?.bther honey market paper. A ¢
numerical exanmple will illustrate. Sﬁppése WHeh money market rates

are rising (due to an expansion in ﬁrivgtg issuance of debt) the central

bank purchases fifty worth of debt in”the market at the same time

foreigners purchase fifty of debt. .ihé A H = 100, A R =50, AD= 50, .
The debt from the public. Thus eqﬁatibn»(E) cculd remain satisfied,

but the underlying causal relations may not always be the same.
ITI. A SMALL COUNTRY WlTH ERDOGENOUS rRICE LEVEL

To keen the prebentatlon ulmple, we will assume tiaat the government
issues money, there are no banks, and no market 1n securities. Later
in the paper these 1nst1tut10ns w1ll be 1nt10duced but the logic of
the model may be seen by abstractlng fron them._

It is assumed that the household aarnq 1ncome from the productlon
of an export good, x, and a home good, Y° ;ncowe is dlsbursed on the

home good, Y an imported good, v, on the flow accunulation of cash

h? ‘
balances, m, and on the payment of taxes, t. All the syubols are in
nominal money units. Thus we have

(L) x + Y = Yh + vV +m+ t

It is assumed that government finances its expeunditure through -
taxation t, and the issuance of money, n°. These funds are spent ’
on the net purchase of international financial assets, r, and on the -
purchase of the home good l/. We have

(5) t +m° =+ Y or

g
r+%Y -t=1r+ 4
' g

th

m

1/ For the results of the model it is not necessary that the government
buys only the nontraded good, though this may be a reasonable
approximation.

/The excess
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The excess demand for home goods fay then be written

E(Y) =Y +Y¥Y ~Y¥Y=x-v-m=~-t+¥Y
h g g

When the definitions of the balance of payments (r = x - v) and of
the government budget constraint aré'intrdduced, we have
E (¥) Zn® -m )
We shall assume that the home goodimarket is cleared by thé”movement
of its price, and look behind the definitions to the ecohémic determinant
of m° and m. We shall demonstrate that excess demand fbrvhome goods
is a'function of the level of, Py,»the price of home:géodsvand of the
money stqck Ms' » o

In the short run with the money stock fixed, a determinate price
of Y brings E(Y) to zero in a stable fashion. Howgyer;“in"the short-run
the flqw of rééerves,‘r, will adjust the rate of inéfease in the money
supply towar@bmoney demand° ‘Thus in the short run, the model has two
enddgenous vériables, r and Pyo - -%. | ;

In the long run, M_ constitutes a third endogenougnvariabler In
the long run, the moneyustock changing due to government budgét
activities, and reserve increments, both the money étdck, r and Py
conme to a stable ecuilibrium poiat. 7 ,

This model stands in contrast with the sinmple cne-country model
presented earlier, where the only endogeznous varizhle is r, and the
only structural ecuation is (2). As we saw earlier, that relation
implied a positive relation between r and Py. Now with Py endogenous
in the present model, we derive a second structural relation between
r and Py° It will be seen that the second relation between r and Py”
is the "conventional wisdom™ on the subject, and underlies the usual

micro approachvtb-balance of payments ecuilibriui.

/1. The Determinants
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1. The Determinants of m°. As shown in the government budget

constraint (5), the growth of the money supply consists of two terms:

r, the net growth of internatioﬁal financial assets, and a composite
term Yg - t, which in the simplified institutional setting assumed here,
is the growth of domestic liabilities of the government, d. We shall
assume that d is exogenous, but that r depends on the factors
influencing exports and imports. Two factors stand out: Py and MS°‘

It is assumed the prices of exports and imports are exogenous. When

Py rises, there will be two effects: a suhstitution of consumer
spending away from Y and toward imports; and a substitution of production
away from exports and toward Y. DBoth effects will lead to an excess
supply of Y. l/ The two effects, also by assumption, lead to a
reduction in the excess of exports over imports.

The balance of payments also depends on Ms, the money stocke.
Holding everything else constant, a higher level of M° leads to an
increase of household expenditures and thus an increase of imports,
and a decline in the balance of payments position. To summarize, the

- S .
determinants of m~ may be written

(6) R

The r ( ) function which constitutes the traditional wisdom about

n® 3 r (Py’ M°) + d, where r

the balance of payments implies a negatively slopcd relation between
r and‘Py for a given money stock, as shown in Figure 1. The function

shifts downward for larger values of Mso

1/ Rudiger Dornbusch analyzes a micro-model of devaluation in
which the excess demand for the home goaqd is offset by fiscal
policy. The present paper assumes instead that excess demand
for the home good is corrected in the short run by changes in
its price and in the balance of trade (P_ and r); and in the
long run corrected by changes in its prige and in the money stock
(Py and M).

/Figure 1
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Figure 2
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2e The Determinants of m. We shall assume that the desired

flow rate of cash hoarding responds to the stock disecuilibrium. If
households wish to hold more cash than they have at present, then they
will hoard, and conversely, if they wish to hold less. Thus it is
immediately evident that the flow rate of hoarding is negatively
related to M, the stock of cash. But what determines the desired level
of money stock; and will households move immediately to the desired
level, or will they adjust fractionally and with a lag? The approach
we shall adopt is that households use. cash as a shock absorber which
acté to even out the flow of real consumption in the face of short-run
variations in prices l/. This role of cash may be seen by rewriting

the consumer budget constraint:

(4) m=x+Y - Yh - v -t

An increase the price of exports would raise the household's income,
So would a rise in the price of the domestic goods, since ¥ f’Yh.
Assume that the household expects such increased income to be temporary
and holds real coansumption constant. This assumption implies that
households engage in short-runhoarding or savings of cash, in the face
of the expectation that real income will fall to its original level at
a later date. Thus the holding of cash as a shock absorber will be
positively related to the price of Y and price of exports. Import

prices may also affect hoarding, through the direction of the relation

1/ See Michael Darby's paper for a statement of this theory applied
to demand for consumer durables.

/may be



1/

may be amblguous = It is also reeéoﬁeble.te'aSSuﬁe that the demand
for cash as a shock absoroer is negatlveTy relabed to the .amount of
cash so held.

Cash is also used by the household to.store wealth. This part
of the demand dominates in the long-run but preeumebly changes more
slowly and will not be discussed in‘detailbin the theoretical model.
However, in any econometric estimation involving changes over time one
would expect long-run demands for wealth to play a role.

We shall then write m iﬁ"terms ef its*determiﬁants:

- M N (
(7) m = L(Py, Ls)v - S f s 0, 1, 0
The market clearing of the price of domestic goods is then a single
equation
A S - N . B
(8) _Py = (E(Y)) = (@ - m) = (r(ey, MS) + d - f(Py, Ms))

For a given level of the money stock and»of.d,.equation (8) implies

a stable market clearing process, since ry < 0 and fl - 0

l/ A change in import prices which was known to be permanent would
~ have no affect on long-run noney holdlngs,51nce it does not cause a
change in- the division of expenditures, between present and:future.
A permanent rise (fall)in import prices would lower (raise) the
resl value (in terms of utility) of present consumptioh and /
saving-wealth-future consumption in exactly the same proportiond
Therefore there .would be no 1ncent1ve to vary hoarding. ‘
‘A change in import prlces which 'is not known to beé’ permanent
could affect hoarding either positively or negatively.: When
import prices fall, temporarily, there is a tendency to spread the
potentially higher level of consumption over the future by using
cash' balances as a shock absorber. On the other hand, if imports
are durables, which may be an important case.in developing
countries, then there will be some tendency to take advantage of
abnormally low prices, by substituting holdings of goods for
cash. Notice that both the income and speculative effects
work in the same direction in the case of home goods.‘as ' -
Y(th

/Over time
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Over time the money supply will also change, as a consequence of
the government budget and balance of payments flows, and a second
equation is added: '

(9) M = m° = r(Py, M)+ d

For a given level of d, the money stock and price level reach
equilibrium through a stable process, at which m° = 03 m = 0,

1/ . o f

r = =do =

3. Bquilibrium with fixed and variable money supply. The approach

to short-run equilibrium may be depicted graphically by imposing on
Figure 1 the representantion of thse flow equilibrium condition m° = m.
Writing this as r =-d + f(Py, MS) we may plot the relation as an
upward sloping function in the r, Py plane. This is shown in Figure 2,
together y;th the negatively sloped’”micro“ relation r = r(Py, Ms) :

As mentioned earlier, the upward sloping relation is an implication
of the simple,small-country approach discussed at the beginning of
the paper. If Py were exogenous, ‘as claimed in that model, then’
there would be no need for the graph. The flow of reserves would be
determinate, as only one r satisfies the flow equilibrium relation,
r = f(Pj’ Ms)—d, for given values. of Py and M°. However in the present
model PV is endogenous, and the short-run, flow ecuilibrium pair,
Py’ r, are found at the point.on the r(Py, MS) function which implies
equilibrium in the home goods,and therefore the money market.

Thé approach to equilibrium.with a variable money supply may also
be described in Figure 2. Suppose for the sake of example that the
intersectionrro,is a positive balance of payments, and d = 0. Then

the money supply will increase. The negatively sloped r ( ) function

1/ It is assumed that P_ reaches an equilibrium for a given level of
M , and then is disp%aced by changes in the level of MS. The

s%ability of this process thus depends on ffis/dMs = rl(zPy/:Ms)

tr, o= (rlf2 - rzfl)/(rl- fl). Under the sign assumptions in

the text this derivative is negative.

/will shift
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will shift back to the ieft, and fﬁé positively sloped m = m® function
will shift down to the right. The net effect is to eliminate the
balance of payments surplus and change the money supply at full long-run
equilibrium, when stock as well ‘as' flow demands equal supplies.

We can now see the short-run and long-run effects of changing d.
Begin at full equilibrium, with d = O, but now raise it to some positive
number. In the short run, holding M° constant sy Yilelds an increase of P equ
to -1/(r - f ), and a reduction of r equal to - /(r - f Je This

increase of d w1ll yield a growth of the money supply beCause F41so0.
d

In the new full equilibrium, when the money supply stops growihg,
the flow value of r declines  2 an amount equal to the negative of d,
while Py has risen (fpog'the_qfiginal d = 0 equilibrium) by -fz/(A )e
Whether Py rises more in the longﬂrun‘than the short-run depends on.
the difference r, - f,. [lote that this long-run does not imply
homogeneity of degree zero; i.g., the equilibriuq-real money stock is not
necessarily invariant to changés in the flow rate of domestic credit
creation, d. That is, unlike the result of the simple model, all
domestic credit creation does not leak out through corresponding losses
in reserves. The reason for this result is that the creation of
domestic credit raises the demand for home goods and household's
perception of their long-run incomes, since Y'th . Households, by
assumption, are unaffected by the fallinpg relation of reserves to
domestic credity within the equilibrium money stock whichlthis credit
creation implies.

In a more realistic world, where international reserves are limited,
households might use the change in the composition of the money stock in
forming their expectations about the future course of relative prices
and react accordingly. That is, the composition of the money stock
would enter the behavioral functions. However, in such a world
governments would also act to stem the reserve loss by either reducing
credit expansion or varying the effective exchange rate. Of course the
latter policy might include variations in tariffs and other limitations

on international commerce and finance, as well as straighfoward

/variations in
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variations in the exchange rate. The discussion of these reactions by
households and governments goes far beyond the scope of this paper and
will be treated in the authors' future work° :

k. The Shock Absorber Hypothesis. The'shoCk éhsorber hypothesis

is derived from the permanéent income theory of consﬁmption. It ‘
uriderlies the preceding discussion of the h§pothesishthat cash hoarding
and dishoarding are used to maintain a coﬁstdnthleiel of utility in

the face of expected but temporary vafiatiohs in real income. Deeper
examination of this hypothesis reveals more clear 1y the nature of the
r(Py, Ms) and f(Py, MS) functions discussed earlier,’and permits a
closer identification of the exogenous elements of the government
budget constraint. Look again at the household budget constraint,

and rewrite it in terms of prices and quantities. °

m= X.P_+ Y.F - Y P -V.P -t
X y h™ 'y v

Now assume that t, Px’ and,:PV are fixed, and‘derivefl =[‘m/¢}Py.
, - | 1o r T
10) wm/ P =p. X sp. Y- pP. noa+pr Y liv-x
y ‘ X - Yy ——'P l Yy ) v P }
\ I S |

)
4
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We may now see more clearly the r(Py, MS) and f(P_, Ms) functions
underlying the equilibrium depicted in Figure 2. The f( ) function
depicts the behavior described in (10) and (12), the r( ) function
depicts that described in (11) and (13). The condition of ecuilibrium

which implies n® = m may again be written as the upward sloping function.

(14) r

[t}

m-d=f(P, M) -4
y s
While the downward sloping r function may be written
— - 7 - - R -
(15) r(Py, Ms) = m YPy + thy + 1hpy + t f(Py, MS) E(Y) - 4

Exogenous shifts in the two functions may be seen by rewriting them

with the d term made explicit:

(14) r=(XP +YP -Y P -VP -1t) - (YP -1t)
X y h'y v gy
15! = (XP +YP ~-Y P -VP -1t)-({Yp -Y P -YP)
(15%) r = ( , y nFy v ) ( y nFy R
- {(¥pP -1t
( gy

It may be seen that a shift of d which occurred through a rise of
government demand for Y, holding t constant would shift (14') but

not (15'). On the other hand, a change in d which occurred because
of an exogenous change in the level of tax collections would have no
effect »n either function, because it would change the demand for
hoarding by an equivalent amount. This rather extreme result is due
to the shock absorber assumption that the household views changes in
the determinants of its cash flow as temporary, maintaining a consumption
level which yields a constant level of utility. There is no cuestion
that if a change in t were expected to be permanent, there would be

a smaller effect on m, because the household would change its

consuniption level.

/5. An Expanded
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5. An Expanded Model. It is now possible to increase the range

of the model by introducing some of the aspects of a large open economy.
It will now be assumed that there is a commercial banking system and a
central bank. The government-central bank will issue high powered
noney to be used exclusively as a reserve by the commercial banks.

There will be a securities market in the liabilities of government,
business, and households, all assumed to pay the same interest rate n,
Securities will be purchased by foreigners, by households, and by

banks. Security sales by businesses will be used to purchase the
domestic good for capital construction.

‘The new assumptions lead to a2 new set of budget constraints, an
additional market, and an additional dependent variable, the interest
rate n. Whereas the simpler model was solved by finding an equilibrium
price level and money stock, this expanded system‘must also have an
equilibrium interest rate.

Budget Constraints

a) Government - Central Bank
Sources of Funds are: h + t + ig’ respectively the issuance of
high powered money, tax receipts, and net sales of debt. Uses of Funds
are: r + Yg’ as before the net acquisition of international reserves
and the purchase of goods and services. This implies that h = r +
(Yg -t - ig)' We shall now denote the parenthesized term as d.
b) Commercial Banks
Sources of Funds are m° the net issuance of new deposit
liabilities. Uses of Funds are h + iB' respectively the acquisition of
high powered money and the acquisition of securities.
c¢) Households
As before, sources of funds are x + Y, the income generated
from production of exports and Lome goods. Uses of funds are Yh + v +m
+ t + s, the same as before, but with the addition of s, the net purchase
of securities.

The Securities Market

It will be assumed that the interest rate eguilibrates the

flow demand and supprly of securities. The demand for securi-
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The system is closed by noting that equilibrium in the securities
market determines a relation between n and h; and therefore there is a
second relation between n and r. This may be seen by rewriting (16)
noting that bk and YB depend on n, s depends on VW, and iB

Thus we have -

depends on he

b, (n) = 1g + YB (n) -~ s (W) - ip _
Substituting the identity
iB;mS-hzh(ﬁf-l)
we have
= i - W + -
b, (n) = i, + g (n) ~ s (W) +n (1 - 4)
=ig+YB(n)-s(W)+r(l-¢)+d(l-¢f)

So we may write
(20) r =5 (n, W,)

To recapitulate, with a fixed level of the money stock MS,
and wealth W, equations (18), (19) and (20) determine equilibrium
levels of Py’ n, and r. When we allow the money supply to change as
a result of the solution for r, a long run ecquilibrium will be reached
at which an equilibrium noney stock is found. This implies r + d = O.

Thus in the long run, we have a solution for Py’ n, and MS.

6. Floating Exchange Rates

Up to now the model has been applied to a fixed exchange environment

¥

in which the government purchased all the foreign exchange presented to
it. It is possible to weaken this assumption, so that one may
simultaneously determine the price of home goods, the money supply, and 3
the exchange rate., A free exchange rate system is usually conceived to

be an environment in which the government fixes the money supply

independently of the state of the balance of payments, and allows the

exchange market to set the price of foreign exchange. If the government
allowed the money supply to be influenced directly by the state of the

balance of payments, thers could be no variation in the price of

foreign exchange.

/One can
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‘ One can see the impossibility of simultaneous determination of
the price of homergoods, money supply, and exchange rate by writing the
following market cléaring system. Note that'p is ’'the price of foreign
exchange. For the sake of simplicity, the-discussion'of this section
ignores the capital market and returns to the endogenous price level

model of section 1,

(21) Py =, (r(Py, P MS) +4d -~ f (Py, ‘p', MS))‘
(22) MS =.r(Py, P, MS) +d - - -
(23) p = —O(r(Py, Py M)

The determinantlof this System would be zero: HoWever, it is possible
t6 model the thfee variables, if one imaginesxgovérnment intervention
in the exchange market which leans against moviments'in the exchange
rate, but does not attémﬁt to fix the rate. if, fof example, the
government purchased foreign exchange when the pfice fell and sold
foreign exchange when the price rose, then an additional functional
‘relation would be added to the model. It would link changes in the
money supply to changes in the exchange rate. Morgé?ér, the.éi§ﬂange
rate weovld now bring the net sum of all internatjoﬁél financial
transactions to zero. Those transacfions which the government chose
not to clear through its own foreién exchange stébiiizing operation
would -be brought to equality with those transactions carried out for
stébiliZéfion purposes. An i&portant‘result of this section is that
the govérnméht demand for foreign exchénge must be pfice elastic. That
isy 'the goverrnment nust increase the domestic currency value of foreign
exchange purchases when the price of foreién exchange falls., An
inelastic demand for foreign exchange would destabilize the model.

The assumed type of reaction function is not unrealistic. Most
governments intervene in the exchange market even when there is no
stated par value for foreign exchange. The problem with modelling

such an assumption, however, is that the target level of p which triggers

/off such
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off such intervention will itself chagggﬁgrom one period to another.

In the conceptual model, this issue,will?be ignored, and the target

level will be assumed a constant. ’Thg ?roblem will surface, however,

when an econometric specification i§”considered. _
Government intervention in the exchange market requires a rede-

finition of variables. In particular, r will now denote the net excess

supply of foreign exchange, consisting of the sum of two elements, r°

the private supply, and r1 the‘government deuand l/, Note that both

r® and rl are measured in the domestic currency. The term rl denotes

government purchase (or sale) of. foreign exchange. It will be assumed

that 1
r = j(p) j' = O

Government buys foreign exchange when its price falls, and sells

foreign exchange when its price rises. The government budget constraint

is then m° = et de . " ’

2/

The new model is now written as follows: =

. . ) , .
] — . -
(211) Py =r (Py, P MS),+ d - f(Py, MS)

1/  The net privat. Supply‘df foreign exchange r° = ro(Py, p, M%)

is derived from the fuﬂétién r = r(P s M®) described earlier in

equation (6). It is assumed fﬁat rl‘c_O, r2°¢ 0, and r30 < 0.

2/ The function f would depend on the exchange rate if the demand
for hoarding rises when foreign prices rise. In fact under the
shock absorber hypothesis, m is independent of p, since a change
in traded goods prices changes the money value of exports and
imports equiproportionately., Starting the analysis at a current
account equal to zero, the change in p leaves m unchanged.

Lro SN
|

]

o
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(221) p = -6 (rO(P&,:p, ué?”%'jﬁpf)f»'

(23') MS = J(p) + d

It is assumed that Py and p qulcklj reach eculllbrlum for a fixed level
of the money supply. The determlnant of ‘the system in Py and p is
positive if j'«< O, as assumed. The value of this determinant is

3 (r1 - £ ) + flr2 « Also note tuat a higher level of the money
stock implles a higher price of foreign exchange. Over time the money
stock willtchange if J + dx 0, aud the moncy stock will reach a stable
equilibrium if .M /1M = 3 (.p/3M)-. 0., This is assured if j'< 0.

It is clear then how 1mportant the assumptlon of excnange rate inter-
vention (j': 0) is to determlne th1s hybrld system. Note that both

the exchange rate and money supply are ‘determinate, and that the exchange
rate brings r° (the portion “of ‘the excess demand for foreign exchange

which the government does not accomodate) into equality with -r¥;”

ITI. SOHME ASPECTS OF ECONOMETRIC ESTIMATION: A MODEL
INVOLVING HOME GOODS, MO SECURITIES, NO BANKS,
FIXED LKCHAPG RATES

We shall derive reduced form estimating equations’for“the preceding
models cn the assumption that the data satisfy short—run.Butbhet long-
run equilibrium; Thus it is assuned that W= o {the demand for
hoarding equals the flow of new cash), but that the money stock contlnues
to change as a result of new shocks to its exogenous component d. The
statistical implications of this hypothesis will be contrasted with
rival hypotheses about the determinants of the money supply.

The model may be written as a set of linear equations and put into
the reduced forme. It is also possible to include M as an endogenous
variable, changing over time in response to the identity m® = r + d.

In that case the final reduced forms involve distributed lags of
exogenous variables: the government deficit,d, and the export and
import prices, Px and PV.

/The hoarding
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The hoarding function f(Py, Mé)'can be written

(24) m=aj+ ale - aZM + aBPx - aqu

The equality of mn° and m may then be written

1/
(25). r=-d+aj+ ale - aZM_f éAPX - gqu.

3

The balance of payments ecquation r = r(Py, Ms) will be written

(26) r=uy - ule - u, M+ ug

The coefficients of Px and Pv reflect the assumptions that a rise of

“+ v

P+ u, P
’X

Px will increase m and r, a fall of PQ will increase m, and has an
ambiguous effect on r,. B

Equations (25) and (26) can be solved for r by eliminating Py'

4Pv

where the B's are functions of the a' sand u's. Unfortunately this

(27) ry = BO - BlaT - BZMT +-B3Px - B

system is unidentified, i.e. if equation 27 is estimated we cannot obtain
the original values of the a's and u's. However if we assume that Pv
does not affect the demand for money, as discussed earlier, the system
is just identified.

If it seems desirable to incornorate M as an endogenous variable we

T
note that Mj = My + 6_(rt + dt).

1/ Notice that Lquation 25 precludes a long-run demand function
for money which is homogeneous of degree zero. While we have
previously hypothesized that this is the case, it would be
useful to test the hypothesis. Unfortunately this would require
a flow money demand equation which is non linear in P_, yielding
inconsistent .estimators in the reduced forms. This p%oblem
might be solved through an iterative, estimating procedure,
but at present we have decided to use the linear forms.

/When this
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When this definition is substituted in (27) a difference equation may
be formed:

= - - ) - - -V -
(28) Tpo= VyTpml = Yody +Y5dn o NP g - P g ) - YePin o P T-L

This diffeér¥énce equation may be expressed as r, equal to a sum of

T

weighted lagged terms iﬁde, P_p and P, where the weights decline to
zero. That is T f
T T T
4 =P »
(29) r o= 2. 2 + >_f +350,P
T T Tt e Tt xt T2 e

Where the coefficients of the lagged éx&ééﬁcﬁs variables represent
weightslwhich decline to zero. A least squares estimation procedure
may be used by truncating the length of the lags. Once an estimate of

is obtained, it can be used to estimate M and P nay be estimated

T © tp
in the second stage, from either (25) or (26). The discussion of the

r

shock absbrber'hypothesis suggests that d miéht be replaced by YU in
(25). o . T



IV. SOME EMPIRICAL RESULTS: THE CASE OF PANAMA

Panamé represents an interestipg‘test case for the monetary

model of the balance of payments. \‘inraddition_ to being
physicélly small, which should teﬁd-fo fedublehe relative
size of the home goods sector, it is one of the few countries in
which foreign and domestic currency cirCulafe side by side. The
rate of exchange has been maintained at par with the dollar and is
unlikely to change, although thereVMay have been some variations in
the effective rate of exchange l/. Thus it seems that the simple
monetary theory should be quite appropriate in the case of Panama.

The simple model yields two testable hypotheses: that local
pricés move in proportion to international prices and that domestic
credit expansion has no effect onafhe rate of change of local prices.
To test the first hypothesis the growth rate of local prices, as
measured by the consumer price index, was regressed on the growth rate

2/

of import prices yielding the following ecuation: —

1/ Tariffs for purposes of import substitution have risen. The
physical growth of the Free Zone of Colon also tends to act as an
ef’cctive devaluation.

g/ All data have been taken from IMF International Financial Statistics
(IF3) Monetary data for June were taken directly from the monetary
survey for the following years: 1953-54 Dec. 1955, 1955-56 Dec. 1957
1957-62 IFS Summary, 1963-64, 1967, 1965-66, 1968 1967-68 1970
1969-71 January 1973, 1972-73 July 1975. Reserves = Foreign Assets
(net) - Foreign Deposits.Domestic Credit = Money - Reserves.

Money includes guasi money but excludes currencye.

Consumer prices were used to represent home goods prices, as
they contain a larger element of service prices than wholesale
prices. The GNP deflator was not used, owing to the problem of a
variable base. Import prices show in IFS are U.S. export pricesj
import unit values, shown in various issues of Ingreso Nacional
yield similar results. Presuming that the effective exchange
rate including transport costs, which is applicable to imports
has risen more rapidly than U.S. export prices, the responsiveness
of consumer prices to import prices would be even lower.

/Growth of
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Growth of consumer;prides = .19 + U7 Growth of 1mpo;t prlces

' (.10)
RZ = .97 SEE = 1.33 D.Ws = 1.55
‘ : (no serial correlation)
That is a ten percent growth in import prices causes.a. growth in

consumer prices of between 2.7 and €.7 percent, but not a ten percent

growth as the simple mocel predicts. Regressions of the logs of
consumer prices on import prices or import and export prices yield
similer resuits l/.

To .test the second hypothesis, domestic prices were regressed on
domestic credit creation, changes in reseryés{real growth and import
prices. Thewinfluence;of domestic credit waé~significa11y positive,
though smaller than might be expected. . Import prices had an insigni-~
ficant effect on the growth of aomestic prices when donestic credit
was included. t;

Thus the simple model is again rejectea;iﬂ

The effect of reserve growth.wés insignifieant. Since
there is a high inverse correlatlon (-81) between reserves

and import prices one mlght 1mag1ne that reserves act as a buffer

1/ Loz consumer prices = 1.88+ .59 log 1mport prlces

(.03)
S ‘ ‘ o .
i R = .93 SEE = .02 DeW. = .72
Log consumer prices. = l.43 + 58 log import prices + .11 log
: - (.02) (.03) export
prices

";Re = .99  "SEE = .01 D.W. = 1.09
_ Part of the difference in coefficients is attributable tp the
use of dogarithmsrather than percentage growth rates.

/ to import
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to import price changes and at the same time buffer the effect of

import prices on the domestic price index

1/

As a preliminary test of the model of the balance of payments

described in Sebtion II we linearize equations 6 and 8, shownﬁin

2/

Figure 2,and add an error term

1/

Growth rate of domestic prices =

+ -,01 Growth
(.04) due to
-7.3 Growth

(9.4) 2

The relevant regressions are:

= .90

-92 4+ .13 Growth rate of money
(.04) due to domestic credit

.09 Growth rate of
(.12) import prices

rate of money +
reserves
rate of income

SEE =.99 Do. = 1.75

Growth rate of domestic prices =-.61 +‘.03 Change Domestic Credit

~+03 Change
(.01)

(.01)

in reserves ~.11 Growth of -

( .08) Import.prices

+ 11.5 Growth rate of income

(5.7) RS

Growth rate of domestic prices =

-.11 Growth

(.10) R2

= 94

=_q96 SEE = .59 D.W. = 1.49

.02.+ .04 Change Domestic Credit
(.01)
import prices

SEE = .70 D.W. = 1.85

Recall the linearization implies that the flow money demand

function cannot be homogeneous of degree =zero.
There is also & question of the appropriate point dt which to

measure prices and money, for flows over a period.

In this

preliminary work the money stock is measured at the beginning of

the year
that the appropriate measure

June to June, prices at the end.

It could be argued
of prices over the period and money

stock would be centered at the middle of the period, that is

December form the year June to June.

However this presents certain

problems due to seasonality and because the mid period money stock

is not completely independent of the flows.

These problems will

be investigated in later work.

/ r = Ao+ale

(+)
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H
i

a6+ale + a2Px + aBM‘d5+'uI
(+) (+) (=)

b0+b1Py + b2Px + b3M+b4Pv+UII

() (+) (=)

o R
T

where the expected signs of the coefficients are shown in parentheses.
These structural equations are just identified,i/ﬁbut were estimated
with two stage least squares to facilitate hypothesis testinge.

The estimated structural equations, using the estimated values

of r and P respectively, are:

P =09l. + .06 d+ .0k r + .O6M + Ok P

Y (.02)  (.03) (.01) (.02) ¥
R2 = .99 SER.68 D.W.=1,03
r = 2199 - 29.9 P+ 1.51M + 1.69P + 4.9P
(7.0) ¥ (.44) (.50) ¥ (1.51)7
2

R™ = .91 SE8 10.7 D.W.=2.6

All variables are sigrificant at the 95% level and of the correct sign,
except r which is significantly at 90% level in the first equation

and M which is significantly positive in the second. As the hypothesis
suggests, the coefficients of d and r are essentially the same

(actuaily .056 and .0h2) </ .

1/ Recall this depends upon our assumption that import prices do not

. enter the money demand function. However we have just seen that
import prices do not significantly influence domestic prices when
domestic credit is included.

é/ In the direct regression of r on d;‘alldwingyfor non linearities in
the demand for money, the coefficient of ¢ was not significantly
different from zero, as opposed to one predicted by the monetary
theory.

r = =7.6 01d + .96 (growth of income x M) - 3.83 (growth of price
(.22) (.58) (1.26) x M)

R2 = .94 SEE.8.1 D.W. 2.34,

/Imports appear



Imports appear to be highly elastic i.e. a rise in import prices reduces
import cquantity and expenditure on imports substantially. Exports
also appear to be in elastic supply l/.

Though thesé empirical results are only preliminary, and require
additional testing, they do suggest’ that the simple monetary model
of the balance of payments should be rejected in favor of a model

with endogenous prices, one in which monetary policy plays a role.

1/ It might be useful to add a variable allowing for income
growth and changes in permanent income in the two structural
equations. Only non permanent holdings of money would then
affect local prices in the first equation.
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Apvendix

SOME ADDITIONAL ASPECTS OF ECONOMETRIC ESTIMATION.IN.
MORE COMPLICATED MODELS

Add securltles, banks, anc the rate of 1nterest to the Model of
Section III, but keep the exchange rate flxed The reduced form of this
system may be derlved by looking back at eouatlons (18) - (20) and
changing the spe01f1cat10ns sllghtly._”we'shall split the balance of i
paynments r into its components b, the baiaﬁ;e on current account, and
bk’
presented because of their length, but the solution will be described

1/,

heuristically. .There are now five equations in this system =

" the balance- on capital account. The actual solutions will not be

Equilibrium in the market for home goods
(30) o(r + d) = f(Py, My n, P, P, W)

The balance on current account

(31) b, = r(Py, M, P, Pv)
The balance on capital account
(32) b =i+ Yp(n) - 50 + 11 - ) + agl - %) )
(33) where bk = b(n), and (34) .r.= bc + bk S
The endogenous variables in this system are r, bc’ bk’ Py’ and n.-

The procedure followed is to note that we may transform (3)_into
1 _— 5
(30') b, = f(Py, ny B)
by substitution from {(33) and (34). The term EO denotes the exogenous
variables. In addition, (3%2) may bé transformed into
(32') b, = hin, E),

by substltutlon from (%3) and (34). l’

1/ Equatlonu (50), and (32) are ‘derived in the text as (18) and (20).
Equation (31) goes back to equation (6).: = :

/We may
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We may then solve (32') for n as a function of b ; solve (33) for P
as a funtion of b_, and substitute into (30'), oer1v1ng a reduced form

for b as a functlon of the exogenous varlables.

(35) by = J(Ej, By B

This reduced form may be estimated. The estlmates b will be employed
to derive a second stage estimate of r as a functlon of b and the
other exogenous variables. The vehicle for thlS procedure is equation

(32) which may be written as follows:
(36) r(1 - &) = b(n(b_, &) - ¥, (n(b_, B ) - i, = s(W) - a1 - )

All of the right hand side variables are now exogenous, and we may
estimate (36). It should therefore be possible to find the effects of
exogenous variables on the current account as well as on the capital
account. _ ‘

Ad Hoc Assumptions about Central Bank Behav1or

b ————e

At the beginning of the paper, 1t was suggested that h may not

be an endogenous variable. The Central Bank may fix the level of the
increase in high-powered money h, or it may vary h in response to
variations int the 1nterest rate.

If the Central Bank fixes the level of h independently of the
other variables in the system, then h will be independent of r the
predicted level of the balance of payments. This hypothesis may be
tested once r is estimated. ‘

If h is a function of the interest rate, then equation (32) could
be estimated directly, with n as a function of W and the other exogenous
variables in that-equations-’'Then b.could be estimated from n, and ﬁ
coulb be estimated from b}* These estimates could be compared with h
and M derived from the earlier procedures. An additional test would be
available from alternative estimates.of (30). If h is a function of n,
then Py can be estimated as a function of present and past values of n,
and values of Px’ Pv’ and W. These estimates ofAPy5could be compared
with those derived above, for if h is independent of r, then Py should

be independent of r.
/4. Add floating
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Add floating exchange rates.

Now assume that government transactlons in forelgn exchange are a
function of the exchange rate, as described earlier in Section II.5.
Again we shall write government purchases of foreign exchange as
r1 = ilp, P), j; 0. We shall also abssume that the government has
a target value of the exchange rate in minde. = This target value is not a
rate which they wish to achieve, but a benchmank which serves to define
the further range of "overnment exchaqge operatlons° When this benchmark
changes, as it is likely to do frOm time to time, the whole function
will shift. The exchange rate brings the total volume of exchange
market transactions into equlllbrlum, le€ey J = b + b Thus floating
exchange rates may be 1ntroduced 1nto the nrecedlng model by expanding
the system to six equations. As before we have:

-Equilibrium in the market /for home goods: -
(37 (et e ) =£(R, m B
As before we assume that the epranéeyfeteﬂéoeehnqtlaffectetbe demand
for cash hoarding. Eo denotes the exogebouebyaéieplgs.

The balance on current account:
(38) b, =r (Py, P, El)

The exchange rate does affect the current account.

The bhalance on capital account

(39) b =i+ Yp(a) - s(W) + rT(1 - 0) + d(l - o)

k
) . . s 1/
Foreign purchases of domestic securities —

(40) b, = b(n)

The government's decision function for purchasing foreipgn exchange:

i/ Foreign purchases of domestic securities may also depend on the
exchange rate for two reasons: Because of speculative anticipations
of future changes in the exchange rate. Secondly foreign demand
perhaps should be measured in the foreign unit of currency and
then converted to domestic currency at the going exchange rate.

/(41 vt o= i(p, B)
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(41) rt = ip, B) L . ’
Finally the exchange market quilibriuﬁ condition

(42) P ob +b | ‘, | - .
i ¢ k . oL

Conceptually, this system can be reduced to four equations, and then

solved for bC as a function of the exogenous variables. :By sﬁbstituting 3

4

from (42) and (L0O), equation (37) may be written as

(37') bC = f(Pys n, EO)

By substituting from (40) and (42), ecuation (39) may be written
as ' ‘ o ‘

(39") bC = g(n, E )

By substituting (33), (39) an& (41) into (42) we have
(h2v) p = P(Pys n, lswp)

This system of four equatiohs may then be solved for bC as a function
of the exogenous variables. The econometric'procedures would then
follow those described for the fixed exchange rate case. Note that the
measurement of p is not pOSSlble, so that 1t may.be necessary to use
dummies for spec1f1c perlods when it is known from other information

that p has changed.

-
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