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GEORGE H. The Monetary

Approach to the
JAMES A. Balance of
HANSON Payments with

an Empirical
Application to the
Case of Panama*

The monetary approach to the balance of payments explains the
elimination of payments disequilibrium in terms of factors bringing
the demand and supply of money into equality. It treats the supply
of money as endogenous by assuming a feedback from the balance
of payments through changes in international reserves to changes in
the monetary liabilities of the central bank and government.

One of the important questions of monetary policy 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
these could not be changed, then any increase in monetary liabilities

*This work was partially supported under Contract No. 1005-4000726 U.s.
Dept. of State and U.S. Treasury. The authors would like to thank Jere Behrman,
Roque Fernandez, and Cyrus Sassanpour for comments on an earlier draft. How-
ever, the opinions expressed in this study are the exclusive responsibility of the
authors and may not coincide with those of the sponsoring organizations.
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258 Short Term Macroeconomic Policy in Latin America

of the authority would be met by an equal and offsetting outflow of
international reserves (or an equiproportionate rise in the price of
home goods and foreign exchange), and one would have to argue that
monetary policy had no influence on the real responses of the system.

We argue below that monetary policy will have real effects since it
produces changes in relative prices. An example of such a change
would be a rise or fall of prices of nontraded 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 may
depend 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 commodi-
ties but focus on a world in which prices are given to each trading
country. One of the purposes of this chapter is to widen these
assumptions, to allow for nontraded goods, and implicitly to bring
monetary policy back into the monetarist model.

A second purpose of the chapter is to clarify the effects of ex-
ternal shocks on the balance of payments. The simple monetarist
model may provide an incorrect answer to the question: "What is
the impact effect of an increase in particular world prices on the
balance of payments of a small country?". The simple 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 whether it is import or
export prices that have risen and on a more traditional consideration
of elasticities of demand.

This chapter is organized into five sections. Section 1 will discuss
the small country model in which the price level and other deter-
minants of the demand for money are exogenous. Section 2 will
develop a small country model in which the price level is endogenous.
Section 3 will discuss some of the issues involved in empirical testing
of the model, and an Appendix treats a more complicated version of
the model. Finally, Section 4 discusses some empirical estimates for
the case of Panama and Section 5 summarizes the results.

1. SMALL COUNTRY MODE L—
EXOGENOUS PRICE LEVEL

One of the first methodological approaches in the area of mone-
tary models of the balance of payments was the specification and
testing of the simple, small country model.' In such a model the
balance of the payments of the country is shown to be positively
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The Monetary Approach to the Balance of Payments 259

related to the demand for money and negatively related to the do-
mestic sources of the supply of money, the latter being exogenous to

it the former.
To see how these results may be obtained, assume that because

it of fixed effective exchange rates the local price level is fully deter-
mined in the world market; that all goods are transportable and

ye markets are perfect so that only one price prevails; and that the
5. 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 effect on the world money stock, so that there
is no lack of effective demand and aggregate output is supply

.1- determined.
• Next assume that the country is in equilibrium in the sense that

the demand for the money stock, Md, is continuously equal to the
• ig supply of the money stock, M5. In the simple model, neglecting the

commercial banking system, the supply of the money stock is

definitionally equal to two sets of liabilities, those of foreign govern-
st ments, R, and those of the locals, D.2 The condition of stock equi-
iS librium may then be written:
Le

iS Md=R+D (9-1)

Noting that the three terms are subject to change over time, the
theory implies that R may be written as follows:

• (9-2)

SS Note that 1? is the balance of payments.
r- The empirical implications of Equation (9-2) are that exogenous
.11 factors increasing the demand for the money stock (increased prices
S. or output and decreased costs of money holding) will yield a surplus

in the balance of payments, while ceteris paribus increases in the
• supply of local monetary liabilities will yield a deficit.3 In a statisti-

cal regression with R the endogenous dependent variable, the the-
ory would lead one to expect a coefficient on D of minus unity,
ppsitive coefficients on the (exogenous) changes in the price level
and real output.4

• Empirical tests of the small country model have been carried out
by fitting the balance-of-payments function, Equation (9-2), to the
right-hand variables D, and the arguments of Md) on the assump-
tion that they are all exogenous and the error term results from the

e Md equation. The results have been mixed. Some investigators have
reported a coefficient on D of minus unity; others obtain a smaller

I
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absolute coefficient. Almost all investigators obtain positive coeffi-
cients for real income and the price level (which increase Md), but
the coefficients are often different, suggesting that the price level m
may play a different role from 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.5

This methodology does not permit a definitive test of the proposi-
tion that under fixed exchange rates domestic prices are unaffected
by monetary policy (most of the tests were carried out for countries
with fixed rates). While the data generally do not reject the implica-
tions of the small country assumptions, the tests may be insensitive tin
to the possibility that the assumptions are false. What is needed then sul
is a model that is so specified that local prices may be identified as
either endogenous or exogenous, depending on the values of certain
empirically estimable parameters or on certain statistical relation- of
ships that hold in one case and not the other. In Section 4 we make
a direct test of the model's underlying hypotheses that local prices str
move proportionately to world prices and that domestic credit ex-
pansion does not affect local inflation, is

Before such a model is presented, however, it is useful to look an
more carefully at the assumptions underlying Equation (9-2). Some tr€
of these assumptions may be retained in the later model. Others
require considerable exploration and change, particularly if the ca
model is to be applied to a wider variety of country experiences. fo:

1. One problem with Equation (9-2) is definitional: in a devel- no
oped banking system with a central bank the authority issues high- I-k
powered money, H, that is, H = R + D, and the relevant measure of •be
D comes only after an examination of the combined financial opera-
tions of the central bank and the Treasury; while R consists not rel
simply of gold reserves, SDRs and deposits of foreign exchange, sul
but must be corrected for official holdings of the short-term liabili- an
ties and assets. There are a number of possible institutional settings pi'
in which correct measurement of H, R, and D will not occur m
by looking only at the balance sheet of the central bank. A few of
these are international reserves are held by more than a single govern- th
ment department, or held by the Treasury alone; high-powered in'
money is issued by both Treasury and central bank; the government's
short-term liabilities are held by foreign governments and central in
banks. For these reasons we would submit that the correct way to wa
measure changes in D is through the flows over time in the ou
government—central bank budget constraint. In this definition the
sources of government funds consist of tax revenues, t, the net
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issuance of debt, ig, and the issuance of high-powered money, h.
but (Henceforth flows are denoted by small letters.) The uses of govern-
wel ment funds are the net acquisition of international reserves, r, and
md the purchase of goods and services, Yg. This definition may then be
the used to express the components of H = D as
ity

(9-3)

ted
The last three terms thus constitute the D that must be measured.

ca- 2. A second question relating to Equation (9—2) is the appropriate
ive time period over which it holds. Actual money holdings may differ

• substantially from desired stocks over long periods of partial adjust-
• as ment, implying expansions in domestic credit do not immediately

• "leak out" and over relevant time horizons the sum of coefficients
)fl- of lagged values of D sum to less than unity. However, there are
ke greater difficulties with the simple model than the appropriate lag

structure.
3. Perhaps the strongest assumption underlying Equation (9-2)

is that the determinants of the demand for money are exogenous,
ok and therefore, unaffected by the supply of money. To see how ex-
ne treme this assumption is, consider what it implies for the price
?rs level. While foreign prices may be independent of the money supply
he can the same be true of prices of nontraded goods? To make a case

for such a proposition, one would have to argue that the price of
nontraded goods is strictly proportional to export and import prices.
However, to satisfy equilibrium conditions these prices also must

of bear a determinate relation to each other, which depends on the
production transformation function and the state of demand, a

ot
• relation that would be proportional only under very specific as-

sumptions. Thus the assumption of independence of money demand
• 1i and supply is broken once nontraded goods are allowed into the
gs picture. In the next sections we explore the implications of such a
ur more complicated model.

Once we do assume that all prices are fixed in the world market,
then it is easy to see why the level of output and employment are
independent of monetary policy. Why should anyone close down a

'S factory or lay off workers if he can see all his output at a fixed price
al in the world market? One would have to assume institutionally fixed
:0 wages to have unemployment in such an economy; and even then the
e output level would be exogenous in the sense that producers can
e sell what they wish, abroad if not at home, and cannot be influenced
t by domestic manipulation in aggregate demand.

1
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While the assumption of exogenous output is therefore logically Lo'.
consistent with the small country hypothesis, it seems unsatisfactory an(
as a maintained hypothesis. Even small countries seem to have ex- fut
perienced periods of Keynesian unemployment and less than desired thQ
output by producers. Moreoever, imports appear to have a positive
statistical association with short-run variations in real output in a prE
manner contrary to that implied by Equation (9-2). Thus a more
theoretical structure is needed to understand why the overall balance
of payments appears explainable in a model that does not attempt to md
explain variations in output. This problem also will be explored is
below.

rel
2.ASMALL COUNTRY WITH mt

ENDOGENOUS PRICE LEVEL

To keep the presentation simple, we will assume that the government
pa.

issues money, there are no banks, and no market in securities. Later fix
in the chapter these institutions will be introduced, but the logic of In
the model may be seen by abstracting from them. ad

It is assumed that the household earns income from the produc-
tion of an export good, x, and a home good, y. Income is disbursed en
on the home good, an imported good, v, on the flow accumula-
tion of cash balances, m, and on the payment of taxes, t.6 All the thi
symbols are in nominal money units. Thus we have bu

P
X+yEyh+V+tfl+t (9-4)

It is assumed that government finances its expenditure through ge
taxation, t, and the issuance of money, ms. These are spent tei
on the net purchase of international financial assets, r, and on the Co
purchase of the home good.7 We have

d.
or (95) fa

er

The excess demand for home goods may then be written: CC

-yx-u-m-t+y efi
g g by

When the definitions of the balance of payments (r = x - u) and of jm

the government budget constraint are introduced, we have
Hc
tot

j.
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fly Looking behind the definitions to the economic determinants of mS
)ry and m, we shall demonstrate that excess demand for home goods is a

function of Pr,, and the money stock M8. We shall then assume that
ed the home good market is cleared by the movement of that price.8
lye This model stands in contrast with the simple one-country model

a presented earlier, where the only endogenous variable is r, deter-
)re mined by a structural equation (9—2). As we saw earlier, that relation

implied a positive relation between r and prices. But in the present
to model, is endogenous, related to d, and is not fixed; thus (9—2)

is not sufficient to determine r. An additional relation in which the
home goods market clears is necessary. It will be seen that the second
relation, which also implies a relation between r and can be
interpreted as the "conventional wisdom" on the balance of pay-
ments and underlies the usual "micro" approach to balance-of-
payments analysis.

To put it another way, in the short run with the money stock
fixed a determinate price of y brings E(y) to zero in a stable fashion.

of In addition, in the short run the flow of reserves, r, simultaneously
adjusts the flow rate of increase in the money supply toward flow
money demand. Thus to repeat, in the short run the model has two

ed endogenous variables, r and Pb,.
Ia- In the long run, M8 constitutes a third endogenous variable. In
he the long run, with the money stock determined by government

budget activities and reserve increments, the money stock, r, and
P all attain stable equilibrium values.

4) y

2.1. The Determinants of mS: As shown in the government bud-
get constraint (9-5), the growth of the money supply consists of two

nt terms—r, the net growth of international 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—

I

and M5. It is assumed the prices of exports and imports are exog-
enous. When P,, rises, there will be two effects—a substitution of
consumer spending away from y and toward imports and a sub-
stitution of production away from exports and toward y. Both
effects will lead to an excess supply of y.9 The two effects, also
by assumption, lead to a reduction in the excess of exports over
imports.

The balance of payments also depends on M5, the money stock.
Holding everything else constant, a higher level of M3 would lead
to an increase of household expenditures and thus an increase of

I
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imports and a decline in the balance of payments position. To
summarize, the determinants of ms may be written:

r (Pr, + d, where r1, r9 < 0 (9—6)

The r (.) function, which constitutes the traditional wisdom about
the balance of payments, implies a negatively sloped relation be-
tween r and Pt.,, for a given money stock, as shown in Figure 9-1.
The function shifts downward for larger values of M8.

2.2. The Determinants of m: We shall assume that the desired
flow rate of hoarding responds to the stock disequilibrium. If house-
holds wish to hold more money 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 money. 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? We
shall adopt the approach that households use money as a shock
absorber to even out the flow of real consumption in the face of
short-run variations in prices.'0 This role of money may be seen by
rewriting the consumer budget constraint:

An increase in the price of exports would raise the household's in-
come. So would a rise in the price of the domestic goods since y >
Yh• Assume that the household expects such increased income to be
temporary and holds real consumption constant. This assumption
implies that households engage in short-run hoarding or saving of
money in the race of the expectation that real income will fall to

P
V

FIGURE 9—1. Graphical Relation Between Prices and the Balance of Pay.
ments—Monetarist View
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To its original level at a later date. Thus the holding of money as a
shock absorber will be positively related to the price of y and price
of exports. Import prices may also affect hoarding, though the

6) direction of the relation is ambiguous." It is also reasonable to as-
sume that the demand for money as a shock absorber is negatively

out related to the amount of money so held.
be- Households also store wealth in the form of money. This part of

the demand dominates in the long run but presumably changes more
sEowly and will not be discussed in detail in the theoretical model.
However, in any econometric estimation involving changes over

red time one would expect long-run demands for wealth to play a role.
jse- We shall then write ni in terms of its determinants:
hey

m f1 > O,f9 < 0 (9—7)

rely

red Combining (9—6) and (9-7), the market clearing of the price of do-
the mestic goods can be written as a single equation:
We

)ck =g(E[Y])=g(mS_ m)=g(r[P ,i'v15] (9-8)
of
by For a given level of the money stock and of d, Equation (9-8) implies

a stable market clearing process since r1 < 0 and > 0.

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:

Ms=ms=r(Py,Ms)+d (9-9)

be
For a given level of d, the money stock and price level reach equilib-
rium through a stable process at which in5 = 0; m = 0, r

- to
2.3. Equilibrium with Fixed and Variable Money Supply. The

• approach to short-run equilibrium may be depicted graphically by
imposing on Figure 9-1 the representation of the flow money market
equilibrium condition in5 = m. Writing this as r = —d + we
may plot the relation as an upward sloping function in the r,
plane. This is shown in Figure 9-2, together with the negatively
sloped "micro" relation r = M5).

As mentioned earlier, the upward sloping relation is an implication
of the simple, small country approach discussed at the beginning of
the chapter. If 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,

#'
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FIGURE 9-2. Joint Determination of the Balance of Payments and Home eith
Goods Prices ratE

r = M5) - d, for the given values of P1, and Ms. However, in the
present model is endogenous, and the short-run, flow equilibrium as

pair, r, are found at the point on the M5) function that -

the home goods and money markets.
The approach to equilibrium with a variable money supply may

also be described in Figure 9-2. Suppose for the sake of example
that the intersection, r0, is a positive balance of payments, and d = 0. pot
Then the money stock will increase. The negatively sloped r ( ) func- tioi
tion will shift back to the left, and the positively sloped m = in5 casl
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 the
supplies. anq

We can now see the short-run and long-run effects of changing d. gov
Begin at full equilibrium with d = 0. Then raise d to some positive con
number. In the short run, holding M5 constant this yields an increase
of equal to —1/(r1 — f1) and areduction of r equal to —r1/(r1

—

This increase of d will yield money supply growth because + 1
>0. wh

In the new full equilibrium, when the money supply stops growing vab

the flow value of r equals the negative of d while has risen (from ö 171

the original d = 0 equilibrium) by —121r2(r1 — f1) — (r2 — f2).
Whether rises more in the long run than the short run depends on
the difference r2 — f2.

Note that this long run does not imply homogeneity of degree
zero; that is, the equilibrium real money stock is not necessarily in- Ass[
variant to changes in the flow rate of domestic credit creation, d. firsi

I
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Unlike the result of the simple model, all domestic credit creation
does not leak out through. corresponding losses in reserves. The rea-
son is that the creation of domestic credit raises the demand for
home goods and household's perception of their long-run incomes
since Y > Households, by assumption, are unaffected by the
falling relation of reserves to domestic credit in the equilibrium
money stock that this 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 rela-
tive prices and react accordingly. In other words, the composition of
the money stock would enter the behavioral functions. However, in
such a world governments also would act to stem the reserve loss by

e 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

•he as straightforward variations in the exchange rate. The discussion of
these reactions by households and governments goes far beyond the

rat scope of this chapter and will be treated in the authors' future work.

le 2.4. The Shock Absorber Hypothesis. The shock absorber hy-
o. pothesis is derived from the permanent income theory of consump-

tion. It underlies the preceding discussion of the hypothesis that
ns cash hoarding and dishoarding are used to maintain a constant level
te of utility in the face of expected but temporary variations in real in-
at come. Deeper examination of this hypothesis reveals more clearly
al the nature of the and functions discussed earlier

and permits a closer identification of the exogenous elements of the
d. government budget constraint. Look again at the household budget

constraint and rewrite it in terms of prices and quantities.

where x, y, Yh, and v all now represent quantities rather than nominal
values. Now assume that t, and are fixed and derive f =

[ 6y1 [ 6y
= . —1-iP —I +y_y (9-10)

I I J

h

He L J L

Assuming competitive equilibrium in the production of x and y, the
first bracketed term is zero. Assuming consumer utility maximization

I
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and a fixed level of utility, the second bracketed term is zero. Thus
the effect on hoarding of a change in Pr,, is

= y - Yh > 0 (9-10')

Now look at the balance-of.payments relation implied by the
shock absorber demand for hoarding. Rewrite the budget constraint
and derive r1

- v m- yP,, (9-11)
by by r

- y + - -

Substituting from above, we see

by by

It

= — < 0 (9-11') efl

Note that bYh/bPy is negative for a constant level of utility. Thus the
negative slope depends only on substitution effects in the
production and consumption of y.'3 qu

It may also be seen that m and r depend negatively on the actual wc
amounts of cash held. Assume that the consumption levels Yh and v its
depend on cash holdings. Then -

= — P,, byh/bMS — (9—12) thi
trá

and mc
Th

br/bM5 =
—

. (9—13) bU

We may now see more clearly the M8) and functions
underlying the equilibrium depicted in Figure 9—2. The f( ) function
depicts the behavior described in (9-10) and (9-12); the r( ) func. ad'
tion depicts that described in (9-11) and (9-13). The condition of rat
equilibrium that implies ms = m may again be written as the upward
sloping function. eqt

triç
(9-14) me

I

— - -' —-. — ;.
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'hus While the downward sloping r function may be written

M5) = m - + + + t = M8) (9-15)

10') -E(y)-d

the Exogenous shifts in the two functions may be seen by rewriting them
aint with the d term made explicit:

r = + - - - t) - (YgPy - t) (9-14')

'.11)
r(xPx+YPY_yhPy_vPv_t)_(YPY_yhPy_YgPY) (9-15')

— (YgPy — t)

It may be seen that a shift of d that occurred through a rise of gov-
ernment demand for y, holding t constant would shift (9-14') but
not (9-15'). On the other hand, a change in d that occurred because
of an exogenous change in the level of tax collections would have no

Li') effect on 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

the in the determinants of its cash flow as temporary, maintaining a con-
the sumption level that yields a constant level of utility. There is no

question that if a change in t were expected to be permanent, there
;ual would be a smaller effect on m because the household would change
d U its long-run consumption level.

2.5. An Expanded Model. It is possible to increase the range of
[2) the model by introducing the commercial banking system and a cen-

tral bank. The government-central bank will issue high-powered
money to be used exclusively as a reserve by the commercial banks.
There will be a securities market in the liabilities of government,

L3) 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 do-
mestic good for capital construction.

LOfl The new assumptions lead to a new set of budget constraints, an
flC additional market, and an additional dependent variable, the interest
of rate n. Whereas the simpler model was solved by finding an equilib-

ard rium price level and money stock, this expanded system also has an
equilibrium interest rate. That is, we assume there are no small coun-
tries in the world capital market; additional borrowings require pay-

.4) ment of higher interest rates.

L
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Budget Constraints
Asp.

a. Government-Central Bank
Sources of funds are h + t ÷ respectively, the issuance of high-
powered money, tax receipts, and net sales of debt. Uses of funds
are r + as before, the net acquisition of international reserves

Fand the nominal purchase of goods and services. This implies that
f•h = r + (Yg - t - We shall now denote the parenthesized term as

b. Commerical Banks
Sources of funds are ms, the net issuance of new deposit liabilities. ThUses of funds are h + 1B' 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

Fproduction of exports and home goods. Uses of funds are Yh + V 0•

÷ m + t + s, the same as before, but with the addition of s, the net
purchase of securities.

(9

The Securities Market
It will be assumed that the interest rate equilibrates the flow de-

mand and supply of securities. The demand for securities consists of
foreign demand bk, plus the sum of household arid bank demand,
s + The supply consists of the sum of security issuance by govern-
ment and businesses, + When the securities market is thus in
equilibrium, the balance on capital account is the net foreign pur-
chase of securities.

Th
bkig+YBIBS (916)

firri
Additional Behavior Assumptions per
The cash hoarding demand m will now depend on Ps,,, n, and

W, nonmonetary wealth, consisting of the net sum of securities
owned by households. It will be assumed that cash hoarding will is?
depend positively on W and negatively on n. It will also be assumed (9.
that the level of business investment depends negatively on n and
that foreign purchases of securities depend positively on n.

Solution for Ps,,, and
The new budget constraints again lead to the definition of excess

deinand for y equal to mS - rn.'4

Yh+Yg+YB_Ym_m (9-17)

I
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Assuming that P,, brings the excess demand for y to zero, we may
write:

mS = M, n, W)
tdS

ies Furthermore, assume that the growth of the money supply bears a
,at fixed ratio, to the growth of high-powered money:
as

mS Ø(r + d)

es. Then equilibrium in the market for home goods implies the relation

÷ d) = n, W) (9—18)

For fixed levels of d, n, M, and W, this may again be represented as a
U positive relation between r and Ps,.

tet When we do not impose the condition ms = m, the definition in
(9—17) again implies a negatively sloped relation between r and P.,,.
This may be seen by rewriting (9-17)

le-

of I Ø(r+d)= m - (9-19)

•11-
thus

¼ in
(9—19')

The arguments given earlier indicate that in (9-19) < 0 since
6) depends on the substitution responses of the households and

firms to the change in It may also be seen that in (9—19') r de-
pends on n because both m and YB will decline if n increases.'5

The system is closed by noting that equilibrium in the securities
es market determines a relation between m and h; and therefore, there
ill is a second relation between n and r. This may be seen by rewriting

(9-16), noting that bk and YB depend on n, s depends on W, and iB
depends on h.

Thus we have

bk(n)=c+YB(n)_s(W)_ B
.ss

Substituting the identity

iB_m hh(Ø- 1)
I

I
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we have

bft(n)ig +yB(n)-s(W)+h(l- 0)

thr
So we may write

tic
r = b(n, W) (9-20)

cl-i

To recapitulate, with a fixed level of the money stock and
wealth W, Equations (9-18), (9-19), and (9-20) determine equilib- no
rium levels of Pb,, n, and r. When we allow the money supply to W(

change as a result of the solution for r, a long-run equilibrium will be st2
reached at which an equilibrium money stock is found. This solution go
implies r + d = 0. Thus in the long run, we have a solution n, is,

foi
At

2.6. Floating Exchange Rates. Up to now the model has been
applied to a fixed exchange environment in which the government en
purchased all the foreign exchange presented to it. It is possible to st2
weaken this assumption so that one may simultaneously determine
the price of home goods, the money supply, and the exchange rate.
A free exchange rate system is usually conceived to be an environ-
ment in which the government fixes the money supply independently lei
of the state of the balance of payments and allows the exchange

4

market to set the price of foreign exchange. If the government
allowed the money supply to be influenced directly by the state of mi
the balance of payments, there could be no variation in the price of
foreign exchange. 1.0

One can see the impossibility of simultaneous determination of bc
the price of home goods, money supply, and exchange rate by de
writing the following market-clearing system. Note that p is the price as
of foreign exchange. (For the sake of simplicity, the discussion of
this section ignores the capital market and returns to the model of
Section 1.

Gt

(921)
is!

(9-22)

p (9—23)

•1
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The determinant of this system would be zero. However, it is pos-
sible to model the three variables if one imagines government inter-
vention in the exchange market that leans against movements in the
exchange rate, but does not attempt to fix the rate. If, for example,
the government purchased foreign exchange when the price fell and
sold foreign exchange when the price rose, then an additional func-
tional relation would be added to the model. It would link changes in
the money supply to changes in the exchange rate. Moreover, the ex-

/ change rate would now bring the net sum of all international financial

d
transactions to zero. Those transactions that the government chose
not to clear through its own foreign exchange stabilizing operation
would be brought to equality with those transactions carried out for

be stabilization purposes. An important result of this section is that the

I

government demand for foreign exchange must be price elastic. That
is, the government must increase the domestic currency value of
foreign exchange purchases when the price of foreign exchange falls.
An inelastic demand for foreign exchange would destabilize the
model.

en The assumed type of reaction function is not unrealistic. Most gov-
nt ernments intervene in the exchange market even when there is no
to stated par value for foreign exchange. The problem with modeling
tie such an assumption, however, is that the target level of p that triggers
le. off such intervention will itself change from one period to another.
fl- In the conceptual model, this issue will be ignored, and the target
;ly level will be assumed a constant. The problem would surface, how-
ge ever, if an econometric specification were considered.
nt Government intervention in the exchange market requires a redef-
of inition of variables. In particular, r will now denote the net excess
of supply of foreign exchange, consisting of the sum of two elements,

r°, the private supply, and r1, the government demand.LS Note that
of both r° and r1 are measured in the domestic currency. The term r1

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

LOf j'<O

Government buys foreign exchange when its price falls, and sells for-
• 1) eign exchange when its price rises. The government budget constraint

isthenmsrl +d.
2) The new model is now written as follows:17

!3) (9-21')

I

L
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1= (9—22')

M8=j(p)+d (923)
TIi

It is assumed that and p quickly reach equilibrium for a fixed level
of the money supply. The determinant of the system in and p is
positive if j' < 0, as assumed. The value of this determinant is Tb
j'(r? — 11) + Also note that a higher level of the money stock
implies a higher price of foreign exchange. Over time the money bi
stock will change if j + d * 0, and the money stock will reach a stable
equilibrium if j' < 0.
is clear then how important the assumption of exchange rate inter-
vention (j' < 0) is to determine this hybrid 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 sya
exchange that the government does nct accommodate) into equality cai
with —r'.

3. SOME ASPECTS OF ECONOMETRIC
ESTIMATION: A MODEL INVOLVING
HOME GOODS, NO SECURITIES, NO
BAN KS, FIXED EXCHANGE RATES

tu

We shall derive reduced form estimating equations for the preceding
models on the assumption that the data satisfy short-run but not rT

necessarily long-run equilibrium. Thus it is assumed that m = ms (the
demand for hoarding equals the flow of new cash), but that the
money stock continues to change as a result of new shocks to its TI

exogenous component d. The statistical implications of this hypoth- WI

esis will be contrasted with rival hypotheses about the determinants to

of the money supply.
The model may be written as a set of linear equations and put into

the reduced form. It is also possible to include M as an endogenous
variable, changing over time in response to the identity ms r ÷ d. In
that case the final reduced forms involve distributed lags of exoge-
nous variables—the government deficit, d, and the export and import W

Wi

The hoarding function M5) can be written
of

ma -i-a P -a M+a P -a P (9-24) es
o ly 2 3x 4v cu

The equality of ms and m may then be written:

1

ii.
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22') r = —d + a0 + — a2M + - a4P018 (9-25)

23') The balance of payments equation r

r = u0 — - u2M + + (9-26)
p 'S
t is The coefficients of and reflect the assumptions that a rise of
ock will increase m and r, a fall of will increase m, and has an am-
ney biguous effect on r.

'ible Equations (9-25) and (9-26) can be solved for r by
). It
ter- r=B0 -B4P0 (9-27)

• oth
• the where the Bs are functions of the as and us. Unfortunately, this

• system is not identified, that is, if Equation (9—27) is estimated we
[ity cannot obtain the original values of the as and us. However, if we

assume that P0 does not affect the demand for money, as discussed
earlier, the system is just identified.

If it seems desirable to incorporate M as an endogenous variable,

we note that MT = M0 (rT + dT). When this definition is substi-

tuted in (9-27) a difference equation may be formed:

= vlrT 1 - u2dT + v3dT
1 + U4PxT — V4PXT1 (9—28)

;he V5POT + V5PUT_l

This difference equation may be expressed as rT equal to a sum of
weighted lagged terms in dT, exT' and where the weights decline
to zero. That is,

US rT (9-29)

)rt where the coefficients of the lagged exogenous variables represent
weights that decline to zero. A least squares estimation procedure
may be used by truncating the length of the lags. Once an estimate
of rT is obtained, it can be used to estimate MT. and may be

4) estimated in the second stage from either (9—25) or (9—26). The dis-
cussion of the shock absorber hypothesis suggests that d might be
replaced by Yg in (9-25).

I

• I,
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4. SOME EMPIRICAL RESULTS: THE
CASE OF PANAMA sc(

Fir
Panama represents an interesting test case for the monetary model
of the balance of payments. In addition to being physically small,
which should tend to reduce the relative size of the home goods
sector, it is one of the few countries in which foreign and domestic
currency circulate side by side. The rate of exchange has been main-
tained at par with the dollar and is unlikely to change although there
may have been some variations in the effective rate of exchange.19
Thus it seems that the simple monetary theory should be quite
appropriate in the case of Panama.

The simple monetary model yields two directly testable hypoth-
eses—that local prices move in proportion to international prices and an
that domestic credit expansion has no effect on the rate of change of
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 of import prices, yielding the following equation:20

Growth rate of consumer prices
= 0.19 + 0.47 Growth rate of import prices

(0.10)

R2 = 0.97 SEE = 1.33 DW = 1.55 (no serial correlation)

That is a 10 percent growth in import prices causes a growth in con-
sumer prices of between 2.7 and 6.7 percent, but not a 10 percent e;

growth as the simple model predicts. Regressions of the logarithms
of consumer prices on import prices or import and export prices
yield elasticities significantly less than one.2' This result would reject
the applicability of the simple model.

To test the second hypothesis, domestic prices were regressed on
domestic credit creation, changes in reserves, real growth, and import
prices. The influence of domestic credit was found to be significantly
positive although quite small. Import prices had an insignificant
effect on the growth of domestic prices when domestic credit was T
included. Thus this direct test also rejects the applicability of a sim- th
pie model. ta!

The effect of reserve growth on prices was generally insignificant. ex
Since there is a high inverse correlation (—0.81) between reserves and
import prices one might imagine that to some extent reserves act as a
buffer to import price changes and at the same time buffer the effect re!
of import prices on the domestic price index.22

1!

C
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As a preliminary test of the model of the balance of payments de-
scribed in Section 2 we linearize equations (9-6) and (9-8), shown in
Figure 9-2, and add an error term.23

del
all, r = a0 + + + a3M + a4d + u1
)dS (+) (+) (—) (—)

;tic r = b0 + + + b3M + + UH
Un- () (+) (—)
ere

where the expected signs of the coefficients are shown in parentheses.
tite These structural equations are just identified24 but were estimated

with two stage least squares to facilitate hypothesis testing.
th- The estimated structural equations, using the estimated values of r
nd and respectively, are:
of
as P = 91 + 0.06 d + 0.04 + 0.06

1
+ 0.04 P

rth (0.02) (0.03) (0.01) - (0.02)

R2 = 0.99 SEE = 0.68 DW = 1.03
r2199- 29.9P +1.69P +4.9PU

(7.0)
"

(0.44) (0.50) (1.51)

= 0.91 SEE = 10.7 DW = 2.6

All variables are significant at the 95 percent level and of the correct
sign except r, which is significantly positive at only the 90 percent

nt level in the first equation, and M which is significantly positive in the
second. As the hypothesis suggests, the coefficients of d and rare es-

es
sentially the same (actually 0.056 and 0.042).25 Imports appear to

ct be highly elastic, that is, a rise in import prices reduces both import
quantity and expenditure on imports substantially. Exports appear
to be in elastic supply.

irt

ly 5. CONCLUSION
• nt

as This paper develops an extended version of the monetary model of
fl- the balance of payments in which home goods provide some mone-

tary independence in a fixed exchange rate economy. That is, an
tt. expansion of domestic credit does not fully leak out through an

exactly equal loss of international reserves, but is partially absorbed
a by an increased demand for money, brought about by an increased

Ct relative and absolute price of domestic goods. The increased price of
domestic goods occurs because government (flow) monetary creation

±
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(in excess of monetary demand at stable prices) represents an excess
of purchasing power, relative to production, that must fall partially
on home goods. Within this home goods model the extent of the re-
serve loss and local price change can be shown to be interdependent
and to depend partially upon the traditional elasticities. The analysis
can be extended to analyze the effect of exogenous changes in
foreign prices and to include trade in securities as well as goods.
In the latter case a local interest rate as well as a local price level is
determined.

This analysis should not be interpreted to mean that "excess" do-
mestic credit creation will leave international reserves intact. In fact,
as we show, the quasi-equilibrium is one in which the flow loss of
reserves equals the constant flow expansion of domestic credit
although the total loss in reserves will be less than the expansion of
credit. Clearly such a flow loss would be untenable in the long run
and any country suffering such a loss would be forced to initiate
some sort of corrective action.

In the last section of the paper we perform some econometric tests
using data from Panama, which allow us to distinguish between the
extended and simple monetary model. Panama was selected owing to
the openness of its economy and the fact that U.S. currency circu-
lates freely.

We show that even in an economy as open as Panama foreign and
local prices do not move proportionately, as the simple model would
predict, and that domestic credit does influence the local price level,
contrary to the simple model. These results suggest that the extended
model, involving the simultaneous determination of reserve loss, and
the price level, is more appropriate. This model was then estimated
using two-stage least squares and yielded satisfactory results, while
the straightforward estimate of the reserve loss as a function of do-
mestic credit expansion, assuming domestic prices exogenous as
implied by the simple model, performs poorly.

NOTES

1. For example, see Johnson (1961) and Mundell (1968) for representa.
tions of such a model. Collery discusses how Hume's price specie flow model
differs from the modern monetary theory of the balance of payments, elements
of which are found in Johnson (1973) and Mundell (1971). A recent summary
of the monetary model can be found in Whitman.

2. If we include a commercial banking system, then the money stock consists
of net domestic and foreign assets of the consolidated banking system.
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cesS Under fractional reserve banking, domestic assets would be related to member

any bank reserves, which would in turn depend upon loans and foreign assets of the

ire- central bank. See note 3.
3. It is assumed implicitly or explicitly that demand for local money is

is
independent of the ratio R : D and, if asset markets are also considered, the
interest rate is independent of the same ratio.

ifl 4. Assuming fractional bank reserves of RR%, that currency is a liability
)ds. of the central bank and a constant fraction, c, of bank reserves, and that either

is foreign exchange reserves of commercial banks are zero or count as bank re-
serves, we have

do-
ict, Md = Demand Deposits + Currency
of =MBR/RR +cMBR

(D+R), 1 l+cRR
of =

________

.un 1 + c 'RR ' (1 + c) RR
ate (1+c)RR

1+ c RR
sts
;he and the hypothesized coefficient of remains unity, with = the change in
to the banking system's holdings of reserves.

5. In an unpublished paper written in April 1974, Hans Genberg noted
twenty-five studies of the empirical aspects of the monetary approach to balance

nd of payments.
aid 6. The general nature of the results does not change if exportables are con-
el, sumed or importables produced. See Jones for, a discussion of the real interac-
ed tions of production and consumption where all three goods may be produced
nd and consumed.

ed 7. For the results of the model it is only necessary that the government

jie buys some of the nontraded good although the above representation may be
a reasonable approximation of behavior.

• 8. Thus there is no lack of demand because'of the possibility of fixed prices
as in the home goods sector. For a similar model in which lack of demand and un-

employment may result from a fixed wage price vector see Grossman, Hanson,
and Lucas.

9. Rudiger Dornbusch analyzes a micromodel of devaluation in which the
excess demand for the home good is offset by fiscal policy. This chapter 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 and r); and in the long run it
ta- is corrected by changes in its price and in the money stock and iVfl.

• lel 10. See Michael Darby's paper for a statement of this theory applied to the

its demand for consumer durables. Except for the results on the price of imports,
all the results of this chapter can be obtained using the usual demand for money

function.

11. A change in import prices that was known to be permanent would seem
to have no affect on long-run money holdings since it does not cause a change in

•1
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the division of expenditures between present and future. A permanent rise (fall)
in import prices would lower (raise) the real value (in terms of utility) of present (it'
consumption and saving.wealth.future consumption in exactly the same propor.
tion. Therefore, there would be no incentive to vary hoarding. See Kemp for a
discussion of this point.

A change in import prices that is not known to be 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. See also note 13. Notice that both
the income and speculative effects work in the same direction for home goods,
asy >yh.

12. It is assumed that reaches an equilibrium for a given level of M9 and
then is displaced by changes in the level of The stability of this process thus Ifi

depends on sign dM8/dM5 = + r2 = (r1f2 — r2f1)/(r1 — fi)- Under the
sign assumptions in the text this derivative is negative.

13. These relations may also be used to identify the effect of an exogenous
increase in PL,, the price of imports. Using the same arguments as above we see
that f3 = —v; while r3 = —v — Thus, both of the
curves shift in Figure 9—2 as a consequence of the increase in the price of im-
ports. The upward sloping f[ J - d function shifts downward while the down-
ward sloping r[ I function may shift in either direction, depending on the (utility
constant) price elasticity of demand for imports. The impact on is unambig-
uously positive since = (f3 — r the
balance of payments function is ambiguous since = (r1f3 — r3f1)/(r1

— fi)
Note, however, that even if expenditures on imports are unchanged (r3 = 0), the
balance-of.payments effect will be negative since the higher draws resources
out of export production.

f•14. A series of substitutions lead to this result:

h
u-rn- s- t+YB+Yg.

Substitute bk S a

E(y)=x- u-rn-

Substitute mS h +

E(y)=x- u-rn- t+y +bk-i +mS_h. U,

Note the definition of the balance of payments

r x - v + bh

and substitute the government budget constraint.
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U)
15. As in the case discussed in Section 3, the two functions (9—18) and

(9—19) shift asymmetrically with a change in d. This may be seen by rewriting
(9—18) and (9—19) explicitly

a Ør=m- u- t- ig) (9-18')

(9-19')

A number of variations of d are possible. If t and are constant and Yg varies,
thenIs,

&r/8d = (1 - <0
d If y and i are constant, and t varies,g g

e (1 -

e

If Yg and t are constant, and ig varies,

Those differences can play a role in identifying the econometric counterparts of
(9-18) and (9-19).

16. The net private supply of foreign exchange r0 = , p, M5) is derived
from the function r = M5) described earlier in equation (9—6). It is assumed
that r°1 <0, r02 > 0, and <0.

The function I would depend on the exchange rate if the demand for
hoarding rises when foreign prices rise. In fact, under the shock absorber hypoth-
esis 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.

18. Notice that Equation (9-25) precludes a long-run demand function for
money that is homogeneous of degree zero. While we have previously hypoth-
esized homogeneity, it would be useful to test the hypothesis. Unfortunately,
this would require a flow money demand equation that is nonlinear in P,,, yield-

• ing inconsistent estimators in the reduced forms. This problem might be solved
through an iterative estimating procedure, but at present we have decided to use
the linear forms.

19. Tariffs for purposes of import substitution have risen. The physical
growth of the Free Zone of Colon vis-à-vis the rest of the country also tends to

• act as an effective devaluation.

I
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20. All data have been taken from IMF International Financial Statistics (IFS).
Monetary data for June were taken directly from the monetary survey for the I
following years: 1953-1954, IFS, December 1955, 1955-1956, IFS, December
1957, 1957-1962 IFS Summary, 1963-1964, 1967, 1965-1966, 1968, 1967-
1968, 1970, 1969-1971, IFS, January 1973, 1972-1973, IFS, July 1975.
Reserves = Foreign Assets (net) — Foreign Deposits, Domestic Credit = Money —

Reserves. Money includes quasi-money but excludes currency. Most of the
currency consists of U.S. bills, and there are no estimates of the amount circulat-
ing. The assumption used here is that the relationship between currency and
quasi-money is stable.

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 shown in the IFS
are U.S. export prices; import unit values, shown in various issues of Ingreso
Nacional, yield similar results. Presuming that the effective exchange rate, in-
cluding transport costs, that is applicable to imports has risen more rapidly than
U.S. export prices, the responsiveness of local consumer prices to import prices
in Panama would be even lower than shown here.

21. Log consumer prices = 1.88 + 0.59 log import prices caas
(0.03)

R2=O98SEE=0.O2DW=0.72

Log consumer prices 1.43 + 0.58 import prices+ 0.11 log export prices
(0.02) (0.03) mid

Proj

the slight difference in coefficients is attributable to the use of logarithms maj

rather than percentage growth rates. as

22. The revelant regressions are:

Growth rate of domestic prices = -0.92

+ 0.13 Growth rate of money due to domestic credit
(0.04)

+ -0.01 Growth rate of money due to reserve changes
(0.04)

E
+ 0M9 Growth rate of import prices qi

(0.12) ch
- 78 Growth rate of income chi

(9.4)

R2=0.9OSEE=0.99DW=1.75 m

•1
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:FS).
Growth rate of domestic prices = -0.61

the + 0.03 Change Domestic Credit -0.03 Change in reserves
nber (0.01) (0.01)

— 0.11 Growth rate of import prices
975. (0.08)
ey -
the + 11.5 Growth rate of income

jlat- (5.7)
and 0.96 SEE = 0.59 DW = 1.49

l

dn a Growth rate of domestic prices = 0.02
not + 0.04 Change Domestic Credit
IFS (0.01)

• -eso

hi. — 0.11 Growth rate of import prices

han (0.10)
ices 1?2 = 0.94 SEE 0.70 DW = 1.85

23. Recall the linearization implies that the flow money demand function
cannot be homogeneous of degree zero.

There is also a question of the appropriate point at which to measure prices
and money for flows over a period. In this preliminary work the money stock is
measured at the end of June, and prices at the year end. It could be argued that
the appropriate measure of prices over the period and money stock would be
centered at the middle of the period, that is, December from 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.

24. 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.

25. In the direct regression of r on d, allowing for nonlinearities in the de-
ins mand for money, the coefficient of d was not significantly different from zero

as opposed to the coefficient of one predicted by the monetary theory.

r -7.6 + 0.01 d + 0.96 (growth of income X M)
• (0.22) (0.58)

- 3.83 (growth of price X M)
(1.26)

• R2=0.94SEE=8.1DW=2.34
• 26. Equations (9-30) and (9-32) are derived in the text as (9—18) and (9-20).

• Equation (9-31) goes back to Equation (9-6).
27. Foreign purchases of domestic securities may also depend on the ex-

change rate for two reasons. First, because of speculative anticipations of future
changes in the exchange rate, and second, because foreign demand perhaps
should be measured in the foreign unit of currency and then converted to do-
mestic currency at the going exchange rate.

I
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Appendix Some Additional
9 Aspects of

Econometric

Estimation in More

:1', Complicated

•1 Models

y.

Add securities, banks, and the rate of interest to the model of
Section 3, but keep the exchange rate fixed. The reduced form of
this system may be derived by looking back at Equations (9-18) to
(9—20) and changing the specifications slightly. We shall split the

• balance of payments r into its components the balance on current
account, and bk, the balance on capital account. The actual solutions
will not be presented because of their length, but the solution will
be described heuristically. There are now five equations in this
system:26

Equilibrium in the market for home goods

Ø(r + d) = M, n, W) (9-30)

The balance on current account

= M, (9-31)

285
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The balance on capital account inç
vat

bk =j +yB(n)—s(W)+r(l_ (9—32)

where

= bk(n) (9—33)
bE

(9-34) eli
an

The endogenous variables in this system are r, P,,, and n. The P2

procedure followed is to note that we may transform (9-31) into
h

(9—31') ar
Py

by substitution from (9-33) and (9-34). The term E denotes the
exogenous variables. In addition, (9—32) may be transformed into

(9-32')

by substitution from (9-33) and (9-34). We may then solve (9-32')
for n as a function of solve (9-33) as a function of and
substitute into (9—30'), deriving a reduced form for as a function
of the exogenous variables.

(9—35)

This reduced form may be estimated. The estimates will be em-
ployed to derive a second-stage estimate of r as a function of and -

the other exogenous variables. The vehicle for this procedure is
Equation (9-32), which may be written as follows:

r(1 — = bk(n(bC, E)) E))
—

— s(W) — d(1 — (9—36)

A

All of the right-hand side variables are now exogenous, and we may
estimate (9—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 Behavior
At the beginning of the paper, it was suggested that h may not be

an endogenous variable. The Central Bank may fix the level of the

'4:

-J
C
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increase in high-powered money h, or it may vary h in response to
variations into the interest 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 (9—32) could
/ be estimated directly with n as a function of W and the other exog-

variables in that equation. Then h could be estimated from
and M could be estimated from h. These estimates could be corn-

he
pared with h and M derived from the earlier procedures. An addi-
tional test would be available from alternative estimates of (9—30). If
h is a function of n, then P,, can be estimated as a function of present

I') and past values of n and values of P,, and W. These estimates of
could be compared with those derived above for, if h is indepen-

he dent of r, then should be independent of r.

Add Floating Exchange Rates
Assume that government transactions in foreign exchange are a

function of the exchange rate, as described earlier in Section 2.5.
Again we shall write government purchases of foreign exchange as
rT = j(p, J1 < 0. We shall also assume that the government has a

rid target value of the exchange rate in mind. This target value is not a
rate that they wish to achieve, but a benchmark that serves to define
the further range of government exchange operations. When this
benchmark changes, as it is likely to do from time to time, the whole

• 5) function will shift. The exchange rate brings the total volume of ex-
change market transactions into equilibrium, that is, j = + bk. Thus

Ti. floating exchange rates may be introduced into the preceding model
by expanding the system to six equations. As before we have equilib-

is in the market for home goods:

• 6)
Ø(r1 (937)

As before we assume that the exchange rate does not affect the de-
ay mand for cash hoarding. E denotes the exogenous variables.
•ts The balance on current account:
ne

= (9-38)

The exchange rate does affect the current account.
The balance on capital account:

bk-yYB(n)-s(W)+r(1_Ø)+d(1_Ø) (9-39)
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Foreign purchases of domestic securities:27

= bk(n) (9—40)

The government's decision function for purchasing foreign ex-
change:

r1 =j(pji) (9-41)

Finally the exchange market equilibrium conditiOn

r1 = + bk (9—42)

Conceptually, this system can be reduced to four equations and then
solved for as a function of the exogenous variables. By substituting
from (9-42) and (9-40), equation (9-37) may be written as

(9-37')

By substituting from (9-40) and (9-42), Equation (9-39) may be
written as

=g(n,E) (9-39')
1.

By substituting (9-38), (9-39), and (9-41) into (9-42) we have
Th

p =p(P ,n, E, (9-42')
nal

This system of four equations may then be solved for as a func- SUC

tion of the variables. The econometric procedures would iS

then follow those described for the fixed exchange rate case. Note
that the measurement of is not possible so that it may be necessary giO

to use dummies for specific periods when it is known from other in-
formation has changed.
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