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ABSTRACT

This paper provides a review of the seminal short-run empirical research
on the monetary approach to the balance of payments with a comprehensive
reference guide to the literature. The paper reviews the three major alternative
theories of balance of payments adjustments. These theories are the elasticities and
absorption approaches (associated with Keynesian theory), and the monetary
approach. In the elasticities and absorption approaches the focus of attention is on
the trade balance with unemployed resources. In the monetary approach, on the
other hand, the focus of attention is on the balance of payments (or the money
account) with full employment. The monetary approach emphasizes the role of the
demand for and supply of money in the economy. The paper focuses on the monetary
approach to balance of payments and reviews the seminal short-run empirical work
on the monetary approach to balance of payments. Throughout, the paper provides
a comprehensive set of references corresponding to each point discussed. Together,
these references exhaust the existing short-run research on the monetary approach
to balance of payments.

INTRODUCTION

This paper provides a review of the seminal short-run empirical research on
the monetary approach to the balance of payments with a comprehensive reference
guide to the literature. The paper reviews the three major alternative theories of
balance of payments adjustments. These theories are the elasticities and absorption
approaches (associated with Keynesian theory), and the monetary approach. In the
elasticities and absorption approaches the focus of attention is on the trade balance
with unemployed resources. The elasticities approach emphasizes the role of the
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relative prices (or exchange rate) in balance of payments adjustments by considering
imports and exports as being dependent on relative prices (through the exchange
rate). The absorption approach emphasizes the role of income (or expenditure) in
balance of payments adjustments by considering the change in expenditure relative
to income resulting from a change in exports and/or imports. In the monetary
approach, on the other hand, the focus of attention is on the balance of payments (or
the money account) with full employment. The monetary approach emphasizes the
role of the demand for and supply of money in the economy. The paper focuses on
the monetary approach to balance of payments and reviews the seminal short-run
empirical work on the monetary approach to balance of payments. Due to space
limitation the seminal long-run empirical work on the monetary approach to balance
of payments is reviewed in another paper. Throughout, the paper provides a
comprehensive set of references corresponding to each point discussed. Together,
these references exhaust the existing short-run research on the monetary approach
to balance of payments.

This study is organized in the following way: First, it reviews three
alternative theories of balance of payments adjustments. They are the elasticities and
absorption approaches (associated with Keynesian theory), and the monetary
approach. Then, the seminal short-run empirical work on the monetary approach is
reviewed. It notes that the literature may be divided into two classes, long run
(associated with Johnson) and short run (associated with Prais). Then, the review
focuses on the seminal short-run literature. The theoretical model is described first,
and then the estimated results are reported. At the end of the discussion, some
comments on the short-run approach are made. 

DIFFERENT APPROACHES TO
THE BALANCE OF PAYMENT ANALYSIS

Three alternative theories of balance of payments adjustment are reviewed
in this section. They are commonly known as the elasticities, absorption, and
monetary approaches. Johnson (1958, 1972, 1973, 1976, 1977a, 1977b, 1977c) and
Whitman (1975) have discussed these other approaches to balance of payments.

The elasticities approach applies the Marshallian analysis of elasticities of
supply and demand for individual commodities to the analysis of exports and
imports as a whole. It is spelled out by Joan Robinson (1950).



49

Journal of Economics and Economic Education Research, Volume 10, Number 1,  2009

Robinson was mainly concerned with the conditions under which
devaluation of a currency would lead to an improvement in the balance of trade.
Suppose the trade balance equation is written as:

X = value of exports
IM = value of imports
BT = balance of trade
BT = X – IM (1)

In this context, it is generally assumed that exports depend on the price of
exports, and imports depend on the price of imports. These relations are then
translated into elasticities, by differentiating the above equation with respect to the
exchange rate. In effect, the exchange rate clears balance of payments.  A criterion
for a change of the balance of trade in the desired direction can be established,
assuming that export and import prices adjust to equate the demand for and supply
of exports and imports. 

The effect of a devaluation on the trade balance depends on four elasticities:
the foreign elasticity of demand for exports, and the home elasticity of supply, the
foreign elasticity of supply of imports, and the home elasticity of demand for
imports (Robinson, 1950, p. 87). For the special case where it is assumed that the
trade balance is initially zero and that the two supply schedules are infinitely elastic,
the elasticities condition for the impact of a devaluation to be an improvement in the
trade balance, is that the sum of the demand elasticities exceed unity. This has been
termed the "Marshall-Lerner condition." 

This special case and the assumptions behind it should be viewed against
the background of the time they were developed, the great depression of the 1930s.
The theory adopted Keynesian assumptions of wage and price rigidity and mass
unemployment and used these to extend the Keynesian analysis to the international
sphere. Robinson (1950) mentions that her "main endeavor is to elaborate the hints
thrown out by Mr. Keynes in his Treaties on Money, Chapter 21." p. 83.

Under Keynesian assumptions of sticky wages and prices, devaluation
changes the prices of domestic goods relative to foreign goods, i.e., a change in the
terms of trade, in foreign and domestic markets, and causes alterations in production
and consumption (Johnson, 1972). This in turn has an impact on the balance of
trade.

It is important to note the following two characteristics of the special case
of elasticities approach: (i) Any impact of the devaluation on the demand for
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domestic output is assumed to be met by variations in output and employment rather
than relative prices, with the repercussions of variations in output on the balance of
payments regarded as secondary. This is made possible by the assumption that
supply elasticities are infinite. The assumption of output and employment being
variable proved highly unsatisfactory in the immediate postwar period of full and
over-full employment. (ii) The connections between the balance of payments and
the money supply, and between the money supply and the aggregate demand, are
ignored. This is made possible by the assumed existence of unemployed resources,
as well as by the Keynesian skepticism regarding the influence of money. Johnson
(1972) emphasizes that the monetary approach differs crucially from the elasticities
approach on both these grounds.

A notable shortcoming of the elasticities analysis is its neglect of capital
flows. Even though the adherents of the elasticities approach were attempting to
guide the policy-maker in improving the country's balance of payments, their focus,
nevertheless, was on the balance of trade (net exports of goods and services). For the
special case mentioned above, this is traceable to the emphasis in Keynesian analysis
(see Whitman, 1975, p. 492) given to aggregate demand (of which net exports are
a component). 

Before we close this section, one important point has to be mentioned. In
the literature, the elasticities approach is often mistakenly referred to as being a
partial equilibrium analysis. This type of argument is based on the fact that in the
special case elasticities of supplies of export and imports are assumed to be infinite,
the effect of changes in the quantity of goods and services exported and imported
are independent of, or are not sensitive to, the happenings elsewhere in the
economy; e.g., the change in income which results from the change in exports does
not have an effect on imports. The important point to note is that, whereas the
special case of infinitely elastic supplies of exports is a partial equilibrium analysis,
the general case is not. In general, the elasticities approach considers the usual
demand and supplies for imports and exports where they are obtained on the basis
of the production possibilities curve of domestic economies, like any usual general
equilibrium analysis, everything depends on the happenings elsewhere in the
economy, i.e., general equilibrium analysis.  

The absorption approach was first presented by Alexander (1952). He
sought to look at the balance of trade from the point of view of national income
accounting:
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Y = domestic production of goods and services
E = domestic absorption of goods and services, or domestic total expenditure
BT = balance of trade

BT = Y – E (2)

The above identity is useful in pointing out that an improvement in the balance of
trade calls for an increase in production relative to absorption. 

When unemployed resources exist, the following mechanism is visualized:
the effect of a devaluation is to increase exports and decrease imports. This in turn
causes an increase in production (income) through the multiplier mechanism. If total
expenditure rises by a smaller amount, there will be an improvement in the balance
of trade (Alexander, 1952, pp. 262-263). Thus, the balance is set to be identical with
the real hoarding of the economy, which is the difference between total production
and total absorption of goods and services, and therefore equal to the accumulation
of securities and/or money balances. In the absorption approach, in effect, income
or expenditure clears balance of payments. The monetary approach concentrates on
the accumulation of money balances only. In the presence of unemployment,
therefore, devaluation not only aids the balance of payments, but also helps the
economy move towards full employment and is, therefore, doubly attractive
(Alexander, 1952, pp. 262-263). 

Suppose, however, that the country is at full employment to begin with. It
cannot hope to improve its trade balance by increasing real income. Here, it has to
depend on its ability to reduce absorption. How can a devaluation achieve this?
Alexander argued that the rise in the price level consequent upon the devaluation
would tend to discourage consumption and investment expenditures out of a given
level of income. One way this will happen is through the "real balance effect" – a
reference to the public's curtailment of expenditure in order to rebuild their stock of
real cash balances that was diminished by the increase in the price level. The real-
balance effect plays an important role in the monetary approach as well.

However, under conditions of full employment, a devaluation cannot be
expected to produce, by itself, the desired extent of change in the overall balance.
The reduction in the public's expenditure in order to build their money balances will
have to be supplemented by domestic deflationary policies, the so-called
"expenditure-switching" and "expenditure-reducing" policies (Johnson, 1958). This,
of course, is because the balance of trade cannot be improved through a rise in the
output level. 
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The absorption approach can be said to work only in the presence of
unemployed resources. The absorption approach is a significant improvement over
the special case of the elasticities approach in one important sense, this is its view
of the external balance via national income accounting. In this manner, the approach
relates the balance to the happenings elsewhere in the economy rather than taking
the partial equilibrium view of the special case of the elasticities approach in
analyzing the external sector in isolation.

The "monetary approach" is so called because it considers disequilibrium
in the balance of payments to be essentially, though not exclusively, a monetary
phenomenon. To say that something is essentially a monetary phenomenon means
that money plays a vital role, but does not imply that only money plays a role. The
monetary approach takes explicit account of the influence of real variables such as
levels of income and interest rates on the behavior of the balance of payments.
Kreinin and Officer (1978), Magee (1976), and Whitman (1975) have reviewed the
literature on the monetary approach to balance of payments. The term "monetary
approach" was first used by Mundell (1968) to refer to the new theory (Mussa,
1976).

The elasticities and absorption approaches are concerned with the balance
of trade while the monetary approach concerns itself with the deficit on monetary
account. In principle, this balance consists of the items that affect the domestic
monetary base. 

In general, the approach assumes full employment and emphasizes the
budget constraint imposed on the country's international spending. It views the
current and capital accounts of the balance of payments as the "windows" to the
outside world, through which an excess of domestic stock demand for money over
domestic stock supply of money, or of excess domestic stock supply of money over
domestic stock demand for money, are cleared (Frenkel and Johnson, 1976).
Accordingly, surpluses in the trade account and the capital account, respectively,
represent excess flow supplies of goods and of securities, and as excess domestic
demand for money. Consequently, in analyzing the money account, or more
familiarly, the rate of increase or decrease in the country's international reserves, the
monetary approach focuses on the determinants of the excess stock demand for, or
supply of, money. Dornbusch (1971, 1973a, 1973b) discusses the role of the real-
balance effect. 

This theory divides the country's monetary base into foreign assets and
domestic assets of the monetary authorities. An increase in foreign assets of the
central bank is achieved when the central bank purchases foreign exchange or gold.
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Under pegged exchange rates, the central bank buys foreign exchange in order to
prevent the national currency from appreciating in the foreign exchange market. The
central bank's purchase of foreign assets increases its domestic monetary liabilities
by the same amount.

An increase in domestic assets of the central bank is achieved when the
central bank purchases bonds from the fiscal branch of the government (the
treasury), or from the public. The central bank's purchases of domestic assets (e.g.,
bonds) increases its domestic monetary liabilities, i.e., the monetary base, by the
same amount. The excess supply of money has to be matched by an equivalent
excess demand for goods and/or securities. This is because the budget constraint
deems that the public's flow demand for goods, securities, and money – assuming
that these three encompass all that the public demands – should add up to the
public's total income. Therefore, with an unchanged level of income, an excess
supply of money has to be matched by an equivalent excess demand for goods
and/or securities. Viewing the economy as a whole, what does the excess demand
for goods and securities imply? In a closed economy, an excess demand for goods
would lead to an increase in the domestic price level and a consequent fall in the real
money balances the public holds. An excess demand for securities would increase
their price (decrease the interest rate), increasing desired money balances. Price and
interest rate changes eventually cause the existing nominal money supply to be
willingly held by the public. However, in a small open economy with fixed
exchange rates, the domestic price level has to maintain at parity with the price level
in the rest of the world, and the domestic price of securities (and therefore the
interest rate) is determined by the price of securities (and therefore the interest rate)
in the world as a whole. So, in the absence of sales of domestic assets by the central
bank, the desired level or real money balances is achieved by importing goods
and/or securities from abroad. This creates a deficit in the money account, resulting
in a fall in foreign assets of the central bank and, therefore, in the money supply. 

The monetary approach is seen to have an appreciation of the inter-related
nature of the various markets. The monetary approach insists that "when one market
is eliminated from a general equilibrium model by Walras' law, the behavioral
specifications for the included markets must not be such as to imply a specification
for the excluded market that would appear unreasonable if it were made explicit."
(Whitman, 1975, p. 497). The monetary approach focuses on stock and flow
equilibrium, with emphasis on stock equilibrium for money. In this way it considers
inter-relationships among various markets and, therefore, the inter-relationship
between stock and flow equilibrium. The stock-flow consideration of the monetary
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approach is in fact the essential difference between the monetary approach and the
elesticities and absorption approaches, where the latter two consider the flow
equilibrium only. 

The monetary approach, like the absorption approach, stresses the need for
reducing domestic expenditure relative to income, in order to eliminate a deficit in
the balance of payments. However, whereas the absorption approach looks at the
relationship between real output and expenditure on goods, the monetary approach
concentrates on deficient or excess nominal demand for goods and securities, and
the resulting accumulation or decumulation of money. 

The monetary approach looks at the balance of payments as the change in
the monetary base less the change in the domestic component:

H = change in the quantity of money demanded
D = domestic credit creation
BP = DH - DD (3)

where the "italic D," i.e., D, appearing in front of a variable designates the "change"
in that variable. That is, D is the first difference operator: DX = X(t) – X(t-1).

Putting just monetary assets rather than all assets "below the line"
contributes to the simplicity of the monetary approach. Other things being equal,
growth in demand for money, and of factors that affect it positively should lead to
a surplus in the balance of payments. Growth in domestic money, other things being
equal, should worsen it. Thus, the growth of real output in a country with constant
interest rates causes its residents to demand a growing stock of real and nominal
cash balances. This means that the country will run a surplus in the balance of
payments (Johnson, 1976, p. 283).  In order to avoid a payments surplus, the
increase in money must be satisfied through domestic open market operations. To
produce a deficit, domestic money stock must grow faster than the growth of real
income. 

This analysis suggests that if a country is running a deficit, then assuming
that the economy is growing at its full-employment growth rate with a given rate of
technological progress, it should curtail its rate of domestic monetary expansion.
Use of other measures like the imposition of tariffs, devaluation or deflation of
aggregate demand by fiscal policy can succeed only in the short run (Johnson, 1976,
p. 283). 

The decision on which variables are exogenous and which are endogenous
is made in the following manner: real income is assumed exogenous in the long run.
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Also, in the long run, prices and interest rates are exogenous for small countries.
Thus, the quantity of money demanded is exogenous (Magee, 1976, p. 164). The
monetary approach assumes that the domestic assets component of the monetary
base is unaffected by balance of payments flows. This (the domestic assets) is the
variable which the monetary authorities control, and, thereby, indirectly control the
balance of payments. 

Under fixed exchange rates, a small country controls neither its price level
nor quantity of domestic money in anything but the short run. Its money supply is
endogenous, and what it controls by open market operations is simply the
international component of the monetary base. In a system of flexible exchange
rates, the focus of analysis shifts from determination of the balance of payments to
the determination of the exchange rate (Frenkel and Johnson, 1976, p. 29).

REVIEW OF THE SEMINAL SHORT-RUN EMPIRICAL RESEARCH

Empirical work on the monetary approach to the balance of payments can
be divided into two different approaches; one tests the theory in long-run
equilibrium, the other considers the adjustment mechanism and the channels through
which equilibrium is reached. The first approach is based on the reserve flow
equation developed by H. G. Johnson (1972). Testing was undertaken by J.R.
Zecher (1974) and others. For a comprehensive list of references which have
estimated either the "reserve flow equation" or the "exchange market pressure
equation" see appendix 1. For a comprehensive list of references which have
estimated the "capital flow equation," which is a variant of the "reserve flow
equation," see appendix 2. The second approach is based on theoretical work of S.J.
Prais (1961), with corresponding empirical work undertaken by R.R. Rhomberg
(1977) and others. For a comprehensive list of references which have estimated a
short-run model in the tradition of the monetary approach to balance of payments
see appendix 3. In this paper, seminal long-run approach is reviewed by representing
the underlying theoretical model first, and then looking at a few well-known
empirical estimations of the model. 

This section reviews short-run models of the balance of payments. First, the
typical theoretical formulation of the adjustment process elaborated by S.J. Prais
(1961) is presented. Second, four well-known empirical studies that are based on
Prais' (1961) formulation are reviewed. These four consist of one by Rudolph R.
Rhomberg (1977), two by Mohsin S. Khan (1977, 1976), and the last one by Charles
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Schotta (1966). Finally, some points which are overlooked in these short-run models
and tests are discussed. 

S.J. Prais (1961) formulated the model in terms of continuous time, which
allows precise specification of the relation between stock and flow variables. Prais
(1961) specifies a domestic expenditure function which emphasizes the role of
deviations of actual from desired money holdings as the link between the real and
monetary sectors of the economy. This particular specification has come to be
widely used in the recent literature  (Dornbush, 1973a, 1973b, 1975). 

The model, which is in differential equation form, may be set out with a
system of six equations given by equations (4) through (9):

LD = k.Y (4)
dL/dt = X – IM (5)
E = Y + a.(L – LD) (6)
IM = b.Y        or       IM = b.E (7)
X = X(t) (8)
Y = E + X - IM (9)

In these equations LD is the desired level of liquidity as distinguished from
the actual liquidity, L. The first equation is the familiar Cambridge equation relating
a desired level of liquidity, LD, to the level of income. The second equation relates
the change in actual liquidity to the balance of payments, which is represented in
differential form. An additive term to represent any given rate of credit creation can
be introduced on the right-hand side of (5) without altering the basic mathematics.
Equation (6) indicates that domestic expenditure, E, equals income plus the excess
of actual over desired liquidity. Imports, equation (7), are taken as a constant
fraction of income. As an alternative, imports may be taken as a fraction of
expenditure, E, so as to be proportionately influenced by the liquidity situation.
However, this and other variations lead to rather similar results, apart from changes
in the constants. Exports are assumed exogenous and given by equation (8). Finally,
national income, in equation (9), is defined as domestic expenditure plus exports less
imports. 

In this system, a disequilibrium – for example a deficit in the balance of
payments – is corrected by a fall in the money supply via (5), followed by a fall in
domestic expenditure via (6), a fall in income via (9), and a fall in imports via (7).
The reduction continues until the deficit in (5) is eliminated.
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Rudolf R. Rhomberg (1977) also focuses attention on the relation between
money and expenditure and estimates the entire structure of the model by multiple
regression technique. The basic equations of his model are given by equations (10)
through (15):

LD(t) = k.Y(t) (10)
E(t) = a0 + a1.Y(t) + a2.Y(t-1) + a3.{[L(t-1)+L(t-2)]/2 – k.Y(t)} (11)
IM(t) = b0 + b1.E(t) (12)
G(t) = g0 + g1.Y(t) (13)
Y(t) = E(t) + G(t) + X(t) – IM(t) (14)
L(t) = L(t-1) + X(t) + DK(t) – IM(t) + DD(t) (15)

where DK is the net capital inflow, and D is the domestic component of the
monetary base. The long-run desired demand for money, LD, is expressed by
equation (10). Private expenditure is linearly dependent on current and last year's
income, and on the excess of actual over desired cash balances. Since the stock of
money, L(t), is measured at a moment of time (at the end of year t), while Y(t) is the
flow of income during year t, Rhomberg (1977) expresses cash balances during year
t as {[L(t) + L(t-1)]/2} and the deviation of actual from desired cash balances as
{[L(t) + L(t-1)]/2 – [k.Y(t)]}. His private expenditure function is thus given by
equation (11) because he assumes there is a one year lag in expenditure with respect
to a change in the excess of desired over actual cash balances. Additionally,
Rhomberg's (1977) model contains an import function specified by equation (12).
Imports are assumed to depend on expenditures. In equation (13), Rhomberg (1977)
argues that government expenditures on goods and services, G, are related to
income, while, recognizing the fact that they (G) depend to a considerable extent on
tax revenue, which is itself a function of income. The model is completed by the two
identities defining income and the money supply.

The estimated behavioral equations (11), (12), (13) and their reduced forms
for five countries of Norway, Costa Rica, Ecuador, Japan, and the Netherlands and
for the period 1949-60 are given in Tables 1-A, 1-B, and 1-C.
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Table 1-A:  Rhomberg's Model: Expenditure Function

Y(t) Y(t-1) [L(t-1) + L(t-2)]2 R-squared

Norway
0.53 0.13 0.90

0.99
-0.1 (0.11) (0.47)

Costa Rica
- 0.42 2.80

0.99
(0.24) (1.40)

Ecuador
0.07 0.20 5.00

0.99
-0.54 (0.25) (3.80)

Japan
0.96 -0.20 0.12

0.99
-0.14 (0.17) (0.53)

Netherlands
0.54 -0.22 2.70

0.99
-0.4 (0.29) (1.00)

The numbers in parenthesis indicate standard errors.

Table 1-B:  Rhomberg's Model: Import Function and Government Expenditures

Import Function Government Expenditures

E(t) E(t) + G(t) R-Squared Y(t) R-Squared

Norway
0.59 - 0.98 0.21

0.96
-0.02 (0.01)

Costa Rica
- 0.23 0.93 0.20

0.89
(0.02) (0.02)

Ecuador
0.25 - 0.97 0.18

0.96
-0.01 (0.01)

Japan
0.16 - 0.93 0.19

0.95
-0.01 (0.01)

Netherlands
0.69 - 0.99 0.20

0.92
-0.02 (0.02)

The numbers in parenthesis indicate standard errors.
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Table 1-C:  Rhomberg's Model: The Reduced Forms for Income and Imports

Y(t-1) X(t) [L(t-1) + L(t-2)]/2

Income (Y)

Norway 0.09 1.76 0.66

Costa Rica 0.38 1.18 2.47

Ecuador 0.23 2.03 2.42

Japan 0.2 3.86 1.5

Netherlands -0.28 1.81 2.38

Imports (IM)

Norway 0.1 0.54 0.73

Costa Rica 0.12 0.06 0.76

Ecuador 0.07 0.13 1.43

Japan -0.03 0.59 0.24

Netherlands -0.06 0.59 2.54

Results show that for Norway and Japan, a change in the money supply
appears to affect expenditure appreciably. The statistical significance of the
coefficient of the money variable, however, is at a lower level than that of the other
coefficients of the model. 

Although the high values of coefficients of determination suggest a strong
relationship, the results are not dependable because estimation is done in levels of
the variables (Granger and Newbold, 1974). Since time series analysis is used,
where variables like income, expenditure, and imports are highly auto-correlated,
regression analysis in levels may have generated spurious correlation. In this
respect, the knowledge of D-W statistic is of some help in the inference from the
results obtained, but the author has not published the D-W statistic and
interpretations of the coefficients should be treated with caution. 

Like Prais (1961), Mohsin S. Khan (1977) expresses the model in
continuous time. This allows him to estimate the time pattern of adjustment to the
final equilibrium values via a system of linear differential equations. Khan (1977)
specifies six equations containing three behavioral relationships – for imports,
exports, and aggregate expenditure – and three identities – for nominal income, the
balance of payments, and the money supply. 

a. Imports: Khan (1977) relates imports to aggregate domestic expenditure.
In order to take account of quantitative restrictions and controls on imports, he also
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introduces the level of net foreign assets, R, of the country. His assumption behind
the use of such a variable is the implied existence of a government policy reaction
function in which controls are inversely related to reserves. The authorities are
assumed to ease or tighten restrictions on imports as their international reserves
increase or decrease. The import demand function is thus specified as:

IMd(t) = a0 + a1.R(t) + a2.E(t) + u1(t)     a1>0, a2>0 (16)

where IMd is demand for nominal imports, and u1 is a random error term with "white
noise" properties. Actual imports in period t are assumed to adjust to the excess
demand for imports:

D[IM(t)] = A.[IMd(t) – IMs(t)] A>0 (17)

where D(x) is the time derivative of x, i.e., D(x) = dx/dt. A further assumption is that
import supply is equal to actual imports:

IM(t) = IMs(t) (18)

Substituting (16) into (17), the estimating equation becomes:

D[IM(t)] = A.a0 + A.a1.R(t) + A.a2.E(t) – A.IM(t) + A.u1(t) (19)

b. Exports: Small countries are generally price takers in the world market
and can sell whatever they produce. The volume of exports is therefore determined
by domestic supply conditions. An increase in the capacity to produce in the export
sector should lead to an increase in exports. Capacity to produce in the export sector
is related directly to the capacity to produce in the entire economy. Khan (1977)
considers permanent income to be a suitable indicator of capacity to produce, and
specifies exports as a positive function of the permanent domestic income:

X(t) = b0 + b1.YP(t) + u2(t) b1>0 (20)

where X is the nominal value of exports, and YP is the permanent nominal income
in time period t; u2 is a random error term. Permanent income is generated in the
following way:
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D[YP(t)] = B.[YP(t) – Y(t)]     B<0 (21)

Permanent income in time period t adjusts to the difference between permanent
income and actual income, Y, in period t. Equation (21) is re-written as:

YP(t) = [- B/(D-B)].Y(t) (22)

Substituting (22) into (20):

X(t) = b0 + [(- B.b1)/(D-B)].Y(t) + u2(t) (23)

and solving for D[X(t)], equation (24) is obtained:

D[X(t)] = b0.(D-B) – B.b1.Y(t) + B.X(t) + u3(t) (24)

where u2(t) = (D-B).u3(t). Relation (24) is Khan's export estimating equation. 

c. Aggregate Expenditure: Khan's (1977) equation for desired expenditure
is specified as follows:

ED(t) = c0 + c1.Ms(t) + c2.Y(t) + u4(t)     c1>0, c2>0 (25)

where ED is desired aggregate nominal expenditure, and Y is nominal income, and
u4 is a random error term. The stock of money, Ms, is included because, given the
stock of money that the public desires to hold, an increase in the money supply
raises actual money balances above the desired level. This increases the demand for
goods and services as the public attempts to reduce its excess cash balances.
Moreover, the actual value of expenditure is assumed to adjust to the difference
between desired expenditure and actual expenditure:

D[E(t)] = C.[ED(t) – E(t)]     C>0 (26)

By substituting (25) into (26), the differential equation in D[E(t)] is obtained:

D[E(t)] = C.c0 + C.c1.Ms(t) + C.c2.Y(t) – C.E(t) + C.u4(t) (27)

this is the equation that is estimated. 
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d. Nominal Income: The ex-post nominal income identity is:

Y(t) = E(t) + X(t) – IM(t) (28)

e. The Balance of Payments (BP): It is specified as: 

BP(t) = D[R(t)] = X(t) – IM(t) + SK(t) (29)

where SK represents the non-trade variable that contains services, short-term and
long-term capital flows, and all types of foreign aid receipts or repayments. For the
purposes of the model, this item (SK) is assumed to be determined outside the
system. 

f. The Supply of Money: It equals the international, R, and domestic, D,
assets held by the central bank:

Ms(t) = R(t) + D(t) (30)

Khan (1977) estimates the monetary model for ten developing countries for
the period 1952-70. Results are reported in Tables 2-A, 2-B, and 2-C. Certain
common results emerge from the estimates. Despite some obvious dissimilarities
between countries, most of the estimated coefficients in this study appear to be of
the same order of magnitude. In the import equations, the coefficients for net foreign
assets range from approximately 0.3 to 0.9 and the coefficients of aggregate
expenditure from 0.02 to 0.10, with most of the figures at the lower end. The lag in
adjustment of imports to a desired level varies from 1.340 to 6.098 years. The
current income coefficients in the export equation lie between 0.02 and 0.1 and the
expenditure coefficients between 0.1 and 0.7, with most between 0.3 and 0.5. With
the exception of the results for one of the countries, the stock of money has a
proportionally greater effect on nominal expenditure, with the estimated coefficients
ranging from 1.4 to 2.2. Differences among countries as to the estimated income
coefficient in the nominal expenditure equation are much greater. The lag in the
adjustment of expenditure to a desired level is generally similar among countries,
varying from four to six quarters; with the exception of one country, where the lag
varies from one to two years.
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Table 2-A:  Khan's First Model: Import Function

Constant B(t) E(t) IM(t)

Argentina 0.105
0.419 0.018 -0.194

(3.34) (4.16) -2.47

Columbia 0.37
0.962 0.035 -0.355

(4.19) (2.34) -2.17

Dominican Republic 0.019
0.607 0.093 -0.623

(4.36) (6.58) -7.04

India 3.077
-0.327 0.045 -0.746

(0.90) (3.70) -4.12

Mexico 0.003
0.841 0.013 -0.368

(5.94) (3.30) -5.15

Pakistan 0.3
0.798 0.015 -0.269

(4.88) (2.18) -3.42

Peru 0.353
0.98 0.037 -0.164

(7.32) (2.86) -1.76

Philippines -1.136
0.789 0.107 -0.536

(2.44) (5.45) -4.35

Thailand 0.001
0.263 0.069 -0.419

(4.07) (3.02) -3.53

Turkey 0.001
0.259 0.019 -0.296

(2.04) (2.37) -3.23

The numbers in parenthesis are t-statistics



64

Journal of Economics and Economic Education Research, Volume 10, Number 1, 2009

Table 2-B:  Khan's First Model: Export Function

Constant Y(t) X(t)

Argentina 0.147
0.087 -0.569

(4.77) -3.92

Columbia 0.202
0.061 -0.31

(2.05) -1.32

Dominican Republic 0.069
0.054 -0.385

(2.03) -3.22

India 0.068
0.028 -0.258

(5.64) -3.52

Mexico 0.003
0.019 -0.27

(2.73) -2.64

Pakistan 0.483
0.035 -0.418

(6.51) -5.6

Peru 0.198
0.136 -0.333

(4.16) -3.06

Philippines 0.775
0.209 -0.712

(5.81) -4.82

Thailand 0.001
0.029 -0.126

(0.87) -0.82

Turkey 0.001
0.043 -0.37

(5.15) -4.31

The numbers in parenthesis are t-statistics.
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Table 2-C:  Khan's First Model: Expenditure Function

Constant Ms(t) Y(t) E(t)

Argentina 0.305
1.697 0.031 -0.842

(41.18) (0.36) -29.33

Columbia 0.177
1.387 0.816 -0.748

(6.34) (3.18) -7.13

Dominican Republic 0.054
1.232 1.364 -0.764

(5.21) (2.72) -8.87

India 3.262
1.915 0.292 -0.991

(17.53) (2.43) -21.17

Mexico 0.001
2.025 0.072 -0.983

(9.46) (0.27) -10.14

Pakistan 1.397
0.897 0.698 -0.519

(3.02) (2.42) -4.01

Peru 1.182
1.505 1.993 -0.927

(3.19) (7.10) -3.64

Philippines 0.021
1.492 0.328 -0.742

(10.67) (1.57) -9.48

Thailand 0.004
1.359 0.269 -0.629

(9.20) (1.75) -9.19

Turkey 0.002
2.155 -0.196 -1.013

(13.63) (1.29) -18.62

The numbers in parenthesis are t-statistics.

Simulations show that Khan's (1977) first model is able to explain the
behavior of the balance of payments and income in a satisfactory manner for a wide
variety of countries. 

The second model developed by Khan (1976), which is applied to
Venezuela, is also concerned with the short-run implications of the monetary
approach. The results are very encouraging for the monetary approach, as the model
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is able to explain a great deal of the quarterly fluctuations in the balance of
payments for Venezuela during the period 1968-73. 

The model is concerned with the short-run implications of the monetary
approach. In this framework, an excess supply of real money balances leads to an
excess demand for goods and financial assets, which in turn changes domestic prices
and interest rates; this leads to disequilibrium in the foreign exchange market and
the balance of payments. The model decomposes the balance of payments into the
trade and capital accounts, which permits a simultaneous study of the behavior of
the individual accounts rather than simply the trade account or the overall balance
of payments. 

The model contains seven stochastic equations determining the following
variables: real imports, real expenditures, the rate of inflation, the currency to
deposit ratio, the domestic rate of interest, short-term capital flows, and the excess
reserves to deposits ratio of the commercial banks. There are also four identities
defining real income, the change in international reserves, the stock of money, and
the stock of high-powered money. Each of these equations is discussed below. 

a. Real Imports: The real value of imports is specified as a linear function
of the level of real expenditures on all goods, E, and the ratio of import prices, PIM,
to domestic prices, P:

[IM(t)/PIM(t)] = a0 + a1.[PIM(t)/P(t)] + a2.[E(t)/P(t)] + u1(t)    a1<0, a2>0 (31)

The variable u1 is a random error term and has the classic properties. Khan
(1976) introduces real expenditures as an explanatory variable rather than the more
commonly used demand variable, real income. His reasoning behind this
formulation is that demand for foreign goods (imports) should properly be related
to domestic demand for all goods rather than to domestic demand for domestic
goods plus foreign demand for domestic goods (exports). The use of real income
would involve the latter. Import prices are treated as exogenous to the model, since
Venezuela is a small country with a fixed exchange rate. 

b. Real Expenditures: Real expenditures are defined as equal to real income
less the level of the flow demand for real money balances, F:

[E(t)/P(t)] = [Y(t)/P(t)] – F(t) (32)
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where Y is the level of nominal income. The flow demand for money is assumed to
be a proportional function of the stock excess demand for real money balances:

F(t) = a.{[Md(t)/P(t)] – [M(t)/P(t)]}     0<a<1 (33)

where M is the stock of nominal broad money balances and Md refers to nominal
money demand. The stock demand for real money balances is specified as a linear
function of real income and rate of interest:

[Md(t)/P(t)] = a3 + a4.[Y(t)/P(t)] + a5.ivz(t)     a4>0, a5<0 (34)

where ivz is the short-term rate of interest in Venezuela. Substituting equations (33)
and (34) into (32), yields the following equation:

[E(t)/P(t)] = -a.a3 + (1-a.a4).[Y(t)/P(t)] – a.a5.ivz(t) + a.[M(t)/P(t)] + u2(t) 
(1-a.a4)>0, a.a5<0, a>0 (35)

where u2 is a stochastic random error term. 

c. Rate of Inflation: The rate of inflation is assumed to be equal to the
"expected" rate of inflation plus a function of the general level of excess demand in
the economy and the proportionate rate of change of import prices. Khan (1976)
represents this general level of excess demand by the difference between expected,
or "permanent" real income and actual real income: 

[DP(t)/P(t)] = a6 + a7.{YP(t) – [Y(t)/P(t)]} + a8.EIP(t) + a9.[DPIM(t)/PIM(t)] + u3(t) (36)

where YP is the level of permanent real income and EIP is the expected rate of
inflation, and u3 is a random error term. The estimated parameters are expected to
carry the following signs:

a7<0, a8=1, a9>0

Permanent real income and the expected rate of inflation are generated by
an adaptive expectation model and then used in estimation. 



68

Journal of Economics and Economic Education Research, Volume 10, Number 1, 2009

d. Currency to Deposit Ratio: The ratio of currency to the deposit liabilities
of commercial banks is specified as a negative function of the opportunity cost of
holding currency, as measured by the domestic interest rate, and as a negative
function of the level of income, since individuals and corporations tend to become
more efficient in their management of cash balances as their income rises:
 
CDR(t) = a10 + a11.ivz(t) + a12.Y(t) + u4(t)     a11<0, a12<0 (37)

where CDR is the ratio of currency to total private deposits at commercial banks,
and u4 is the error term. 

e. Rate of Interest: Khan's (1976) equation for the determination of the rate
of interest is obtained simply by solving the equation for the demand for real money
balances, equation (34), for ivz:

ivz(t) = a13 + a14.[Y(t)/P(t)] + a15.[M(t)/P(t)] + u5(t) (38)

where a13 = a3/a5, a14 = a4/a5, a15 = 1/a5. Since a4>0 and a5>0, then a14>0, and a15<0.

f. Short-Term Capital Flows: Khan (1976) assumes private short-term
capital flows, DK, are a linear function of the change in the rate of interest in
Venezuela and the change in the foreign interest rate. He argues that since most
capital flows take place between Venezuela and the United States, the foreign rate
is taken to be the U.S. rate, ius. As there were substantial speculative inflows to
Venezuela in December 1971, there is a dummy variable, DU, for the fourth quarter
of 1971:

DK(t) = a16 + a17.Divz(t) + a18.Dius(t) + a19.DU + u6(t) a18<0, a19>0 (39)

where u6 is a random error term.

g. Ratio of Excess Reserves to Deposits: The ratio of excess reserves of
commercial banks to their total deposits liabilities, ER, is specified as a linear
function of the rate of interest. As the rate of interest rises, the opportunity cost of
holding reserves in the form of non-income yielding assets rises, and commercial
banks can be expected to lower their demand:
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DER(t) = a20 + a21.ivz(t) + u7(t)     a21<0 (40)

where u7 is a random error term. As the commercial banks may adjust this ratio to
the desired level, DER, with a lag, an adjustment function is assumed:
 

DER(t) = F.[DER(t) – ER(t-1)]     0<F<1 (41)

Substituting (40) into (41) and solving for ER, the estimating equation is obtained:

ER(t) = F.a20 + F.a21.ivz(t) + (1-F).ER(t-1) + F.u7(t) (42)

h. Real Income: The level of real income is equal to real private expenditure
plus the real value of exports less the real value of imports:

[Y(t)/P(t)] = [E(t)/P(t)] + [X(t)/PX(t)] – [IM(t)/PIM(t)] (43)

where PX is the price of exports, and both X and PX are assumed to be exogenous
to the model. 

i. Balance of Payments: The balance of payments, BP, is equal to the current
account balance of the non-petroleum sector plus that of the petroleum sector, plus
short-term capital flows, plus a residual item, COB, which includes long-term
capital flows, government capital flows, etc.:

BP(t) = DR(t) = X(t) – IM(t) + [XOIL(t) – IMOIL(t)] + DK(t) + COB(t) (44)

where (XOIL – IMOIL) is the current account balance of the petroleum sector. The
variables (XOIL – IMOIL) and COB are assumed to be exogenously determined. 

j. Money Supply: The nominal stock of money is determined by the
following non-linear identity:

M(t) = [(1 + CDR)/(CDR + ER + RRR)].H(t) (45)

The expression within the brackets is the money multiplier and H is the stock of
high-powered money. RRR is the proportion of total required reserves to total
deposit liabilities of commercial banks, and this ratio is assumed to be under the
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influence of the monetary authorities as it can be altered by manipulating various
legal reserve ratios. 

k. High-Powered Money: The stock of high-powered money is equal to the
stock of international reserves and the domestic asset holdings of the central bank:

H(t) = R(t) + D(t) (46)

D, along with RRR, represent monetary policy variables. 

l. Results: Since the data are not seasonally adjusted, seasonal dummies (S1,
S2, and S3) for the first three quarters are introduced into each equation. The method
of estimation is two-stage least squares. Table 3 shows the estimated values of the
parameters for each of the seven equations with "t-values" in parenthesis. 

Table 3:  Khan's Second Model: Structural Equation Estimates

(IM/PIM) = 2.046 – 2.287 (PIM/P) + 0.062 (E/P) + 0.011 S1 – 0.165 S2 + 0.0283 S3

    (0.97)   (2.05) (10.74) (0.17) (2.51) (0.42)
adjusted R-squared = 0.871 D-W = 2.14

(E/P) = 0.069 + 0.027 ivz + 0.849 (Y/P) + 0.744 (M/P) + 0.187 S1 – 0.366 S2 – 0.481S3 
(0.06) (0.98) (9.07)    (2.06) (0.76)     (2.20) (2.72)
adjusted R-squared = 0.996 D-W = 2.51

(DP/P) = 0.001 – 0.004 [YP - (Y/P)] + 1.062 EIP – 0.70 (DPIM/PIM) – 0.001 S1 – 0.001 S2 – 0.001 S3

(2.92) (4.37) (10.42)   (1.12)   (0.70) (2.85) (2.78)
adjusted R-squared = 0.998 D-W = 1.71

CDR = 0.397 – 0.009 ivz – 0.003 Y + 0.021 S1 + 0.005 S2 – 0.003 S3 
(21.45) (3.95) (15.17) (7.15) (1.77) (0.97)
adjusted R-squared = 0.962 D-W = 1.56

ivz = 3.982 – 1.410 (M/P) + 0.295 (Y/P) + 0.473 S1 + 0.196 S2 + 0.547 S3 
(2.22) (1.98) (2.21) (1.10) (0.60) (1.38)
adjusted R-squared = 0.585 D-W = 1.83

DK = -0.025 + 0.005 ivz – 0.016 ius – 0.096 DU + 0.044 S1 – 0.031 S2 + 0.028 S3  
(1.35) (2.08) (1.91) (1.97) (1.62) (1.18) (1.20)
adjusted R-squared = 0.256 D-W = 2.52

ER(t) = 0.019 – 0.001 ivz + 0.582 EB(t-1) + 0.001 S1 + 0.013 S2 + 0.003 S3 
(1.65) (2.16) (3.10) (0.09) (2.57) (0.70)
adjusted R-squared = 0.681 D-W = 1.91

The numbers in parenthesis are t-statistics.
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In the import function, both explanatory variables have coefficients with the
expected sign, and these coefficients are significantly different from zero at the 5
percent level. The equation appears to be well specified, with a fairly high
coefficient of determination and no significant auto-correlation. There is the
possibility, of course, that the good fit of the equation is due in part to real imports
and real expenditures following a common time trend. For this reason Khan (1976)
estimated the equation in first difference form as well. Its results are reported by
equation (47):

D[IM(t)/PIM(t)] = -0.781 + 2.446 D[PIM(t)/P(t)] + 0.019 D[E(t)/P(t)] 
      (1.30) (0.64) (2.64)
      + 0.009 S1 + 0.099 S2 + 0.013 S3

   (0.31) (1.31)    (0.41)
 

adjusted R-squared = 0.179, D-W = 3.11 (47)

The fit of the import function is substantially reduced when the variables are
transformed into first-difference form. The coefficient of relative prices has an
incorrect positive sign and is not significantly different from zero. The coefficient
of real expenditures, though significant, is much reduced in size. On the face of it,
the estimates in equation (47) would tend to support the hypothesis that real imports
and real expenditures are only spuriously correlated. However, there is another
plausible explanation for the relatively poor results obtained in (47) compared to the
import equation estimated in terms of levels as reported in Table 3. If the original
errors are independent, first differencing introduces negative auto-correlation into
the model, and this biases both the estimated standard errors of the coefficients and
the coefficient of determination (Granger and Newbold, 1974). Judging by the value
of the D-W statistic, the errors in equation (47) do have significant negative auto-
correlation in them. Although negative serial correlation probably is not as serious
as positive serial correlation (Granger and Newbold, 1974).

All three estimated coefficients in the equation for real expenditure (in Table
3) have the expected signs. However, the estimated coefficient of the interest rate
is not significantly different from zero at the 5 percent level. This could be a result
of the fairly high degree of correlation between the interest rate and the stock of real
money balances. Both real income and real money balances have a positive impact
on real expenditures, and the coefficients are significantly different from zero at the
5 percent level. 
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Summarizing these structural equation results, it can be observed that all but
two of the economically meaningful parameters have the correct signs and are
significantly different from zero at the 10 percent level. Most of the structural
equations appear with a general absence of auto-correlation and a high coefficient
of determination. 

Khan (1976) conducts simulation experiments in order to determine the
tracking ability of the model, and to see what the response of the model is to shocks.
The overall performance is good, but the results have to be viewed with some
caution due to the deficiencies mentioned above.

Charles Schotta's (1966) study, "sketches two extreme variants of a short-
run model for the prediction of changes in money national income in Mexico."
(Schotta, 1966). The monetary and Keynesian models are compared. This type of
analysis is followed by others (Baker and Falero, 1971, and LeRoy Taylor, 1972).

In building his monetary model, Schotta (1966) starts with a short-run
theoretical model as suggested by Prais (1961), but he reasons that, "Since the data
used for estimation are annual data, it has been assumed that the equilibrium in the
money markets exists at all times." (Schotta, 1966).The model is specified with four
definitional equations, three structural equations, and one that defines equilibrium
in the money market. They are described by equations (48) through (55):

DMd = a1 + k.DY + u1 (48)
DMs = a2 + a3.BT + a4.DLK + a5.GD + u2 (49)
DMd = DMs (50)
BT =X – IM (51)
IM = a6 + a7.Y + u3 (52)
X = X(t) (53)
DLK = DLK(t) (54)
GD = GD (t) (55)

where LK is long-term liabilities to foreigners, and GD is the government cash
deficit. The explanation of equations are as follows: Equation (48) is a money
demand equation in which the demand for money (or the change in the demand for
money) is some constant fraction of money national income (or the change in money
national income). Equation (49) is a money supply equation, stating that the change
in the money supply is some fraction of the current account, BT, the long-term
capital inflow, DLK, and the federal government cash deficit, GD. Equation (50)
defines equilibrium in the money market and is assumed to hold continuously.



73

Journal of Economics and Economic Education Research, Volume 10, Number 1,  2009

Equation (51) defines the current account balance, while equation (52) states that
imports are a simple function of money income. Equations (53), (54), and (55)
define exports, the change in long-term liabilities to foreigners, and the cash deficit
as exogenous. 

Schotta (1966) estimates the model for Mexico using the ordinary least
squares technique for the 1937-63 period. The results are reported below, and the
numbers in parenthesis are the standard errors of the estimated coefficients.

DMd = 0.40 + 0.80 DY (56)
(0.003)

R-squared = 0.31, D-W = 1.37
DM = 0.50 + 0.32 BT + 0.47 DLK – 0.82 GD (57)

(0.13)    (0.12) (0.32)
R-squared = 0.60, D-W = 1.65
IM = -1.06 + 0.19 Y (58)

(0.005)
R-squared = 0.98, D-W = 1.68

All the coefficients are significantly different from zero at the 5 percent
level, except for the government cash deficit. The values of D-W statistic lie above
the upper bound for the critical value at the 1 percent level; hence, the hypothesis
of positive auto-correlation may be rejected for the three structural equations.

Schotta (1966) combines equations (48) and (49) to form the money
multiplier of the external variables on the money national income. When the
resultant equation was estimated, equation (59) was obtained. He also combines
equation (56) and (57) to obtain equation (60):

DY = 3.32 + 2.45 BT + 4.96 DLK (59)
(0.77)    (0.81)

R-squared = 0.70, D-W = 1.72
DY = 1.3 + 4.0 BT + 5.09 DLK (60)

He then tests the hypothesis of equality of the regression coefficients of
equation (59) with corresponding parameters in equation (60), at the 5 percent level.
The null hypothesis of a significant difference is rejected in each case. 

Schotta's (1966) Keynesian model is:
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Y = C + I + G + X – IM (61)
C = c.Yd (62)
Yd = Y – T (63)
T = g.Y (64)
IM = m.Y (65)
I = I(t) (66)
G = G(t) (67)
X= X(t) (68)

where Yd is disposable income. Equation (61) defines income. Equation (62) gives
consumption as a function of disposable income. Equation (63) defines disposable
income as the income left after taxes are paid. Equation (64) gives the tax structure.
Equation (65) shows that the value of imports is determined by the level of nominal
income. The last three equations show that investment, government expenditure, and
exports are exogenous. 

He solves the above system for income to yield:

DY = {1/[1-c(1-g) + m]}.(DI + DX + DG) (69) 

and this multiplier formulation is then estimated to test the explanatory power of the
Keynesian model. 

In order to test the explanatory power of the model, Schotta (1966)
estimates structural equations (62), (64), and (65), so that the values for the
parameters for the multiplier equation (69) may be determined.

C = 1.69 + 0.87 Yd (70)
       (0.05)

R-squared = 0.99, D-W = 1.07
T = 0.17 + 0.07 Y (71)

    (0.002)
R-squared = 0.98, D-W = 0.80

Positive auto-correlation may be present in equation (70), since the value for D-W
statistic lies between the upper and lower bounds for the critical value at the 1
percent level; the hypothesis of positive auto-correlation cannot be rejected for
equation (71) at the same level. He uses the marginal propensity to import which
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was estimated in equation (58), together with other parameters from equation (70)
and (71), to form the multiplier for changes in money national income:

DY = 2.63 (DI + DG + DX) (72)

When the exogenous variables are regressed against income, all in first
difference form, one should expect that the regression coefficients would each be
equal to the value of the multiplier and to each other. 

DY = 2.55 + 0.72 DI + 3.37 DG + 0.96 DX (73)
(1.55)    (2.48)        (0.97)

R-squared = 0.50, D-W = 2.09

The hypothesis of the investment multiplier being different from zero cannot
be rejected at the 5 percent level of significance. Multi-collinearity is present, and
when correlation between variables was checked, it was confirmed. When DY is
regressed on DI, the results are:

DY = 2.98 + 2.73 DI (74)
(0.74)

R-squared = 0.44, D-W = 2.04

When the null hypothesis that the regression coefficient in equation (74) is not equal
to 2.63 is tested, it is rejected at the 5 percent level. Positive auto-correlation is not
present when the D-W statistic is tested at the 1 percent level. 

Statistically, the multiplier theory explains between 44 and 50 percent of the
variance of money national income in Mexico, in contrast to the 70 percent of the
variance explained by the monetary model. The comparison suggests that the
monetary model is likely to be a better predictor of changes in income and prices in
Mexico than the income level. The final conclusion is that a composite model is
probably the most fruitful approach. 

At this point a few comments on the short-run approach are in order. These
comments are divided into two categories – the specification and the estimation of
the model. 
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a. Specification of the Model: Short-run monetary models are based on an
adjustment process in which an excess supply of real money balances results in
increased expenditures on goods and services in general, and imports in particular.
There are a few points that are overlooked in these short-run models. In order to
demonstrate these points, let us start with the simpler case where only commodity
and money markets are considered. In this case, an excess supply of real money
balances spills over to the commodity market and results in excess demand for
commodities. If so, then presumably both exports and imports are affected so that
imports increase and exports decrease. In the specification of the existing empirical
short-run models, this point is usually ignored, and exports are assumed to be either
exogenous or determined by factors other than the excess supply of real money
balances. It may be argued that if countries specialize in the production and export
of one or, at most, a few commodities, their exports are not substantially affected by
disequilibrium in their domestic money market. This explanation, of course, applies
to those countries where domestic demand for exportables is not elastic; it is not,
however, applicable to other countries where domestic consumption of exportables
is significant. 

In the more general case, where the model includes commodities, money,
and bonds, the excess supply of real money balances also spills over into the bond
market. On this basis, one should expect capital flows to be affected by the excess
supply of real money balances. In the specification of the short-run empirical
models, capital flows are either not considered, or when considered they are
determined by levels or changes in rates of interest. The models of Rhomberg (1977)
and Schotta (1966), and Khan's (1977) first model are examples of the first case.
Their reasoning may be defended on the grounds that there is no developed capital
market in the countries under consideration, which are mostly under-developed
countries. Khan's (1976) second model is an example of the second case. 

In the specification of some of the models that are made for short-run
analysis, and therefore for consideration of disequilibrium and the adjustment
process, one encounters the assumption of equilibrium in the money market. Some
models make this assumption at the estimation stage of the analysis, i.e., a short-run
disequilibrium model is set up, but a long-run equilibrium model is actually
estimated. Others keep the assumption of monetary equilibrium at both the model-
building and estimation stages of the analysis. Charles Schotta's (1966) model is an
example of keeping the assumption of monetary equilibrium throughout the
analysis. The second model presented and estimated by M.S. Khan (1976), is an
example of dropping monetary disequilibrium just before estimation. If the model
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is carefully analyzed, the adjustment process in Khan's (1976) second model is
assumed to take place through disequilibrium in the money market, as summarized
in the expenditure equation, equation (37), and yet, at the same time, the interest rate
is determined through equilibrium in the money market, as specified by equation
(40). 

b. Estimation of the Model: Estimation of the models is mostly done in
levels. In economic time series analysis, where variables are often highly correlated,
regression analysis undertaken in terms of levels may generate spurious correlation.
Also, the high degree of collinearity between explanatory variables makes statistical
inference difficult. In such a case it is advisable to filter the data so that the variables
approximate "white noise." In most cases, first differences are adequate (Granger
and Newbold, 1974). 

The positive relationship between expenditures and imports in the expenditure
function is consistent with other behavioral relationships. For convenience, expenditure
equations of previous empirical studies are repeated here. Rhomberg (1977) specifies
the following expenditure function, which is equation (11), mentioned earlier.
 

E(t) = a0 + a1.Y(t) + a2.Y(t-1) + a3.{[L(t-1) + L(t-2)]/2 – k.Y(t)}

Khan (1977), in his first model, uses the following two expenditure functions,
where the second one is the transformed version of the first one. These were previously
denoted as equations (25) and (27) in Khan's (1977) Model:

ED(t) = c0 + c1.Ms(t) + c2.Y(t) + u4(t) c1>0, c2>0 
D[E(t)] = C.c0 + C.c1.Ms(t) + C.c2.Y(t) – C.E(t) + C.u4(t)

 
Khan (1976), in his second model, uses the following real expenditure function,
denoted as equation (35) previously.
 

[E(t)/P(t)] = -a.a3 + (1-a.a4).[Y(t)/P(t)] – a.a5.ivz(t) + a.[M(t)/P(t)] + u2(t) 
(1-a.a4)>0, a.a5<0, a>0 

The positive relationship between expenditures and money is also consistent
with the demand for real money balances. It is known that level of expenditure is one
of the determinants of the real money balances, i.e., the transaction demand for money.
On this basis a positive relationship between money demand and expenditure is
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implied, which is consistent with the expenditure equations listed above. So, a
significant positive relationship between expenditure and money may be due to other
behavioral relationships. 

The positive relationship between expenditure and income is quite predictable
on a purely accounting basis. If variations in net exports are relatively low, then
expenditure constitutes a good proxy for income through the national income
accounting identity. In this respect a positive relationship between income and
expenditures is expected. So, it may be argued that a significant positive coefficient for
income in the above expenditure functions may give undue support to the specification
of the expenditure equations. If the variance of the excess of exports over imports is
small relative to the variance of real expenditures, a strong relationship between (real)
income and (real) expenditure exists because expenditure is the main component of
income, through the income identity, Y = E + X – IM. 

This paper provided a review of the seminal short-run empirical research on
the monetary approach to the balance of payments with a comprehensive reference
guide to the literature. The paper reviewed the three major alternative theories of
balance of payments adjustments. These theories were the elasticities and absorption
approaches (associated with Keynesian theory), and the monetary approach. In the
elasticities and absorption approaches the focus of attention was on the trade balance
with unemployed resources. The elasticities approach emphasized the role of the
relative prices (or exchange rate) in balance of payments adjustments by considering
imports and exports as being dependent on relative prices (through the exchange rate).
The absorption approach emphasized the role of income (or expenditure) in balance of
payments adjustments by considering the change in expenditure relative to income
resulting from a change in exports and/or imports. In the monetary approach, on the
other hand, the focus of attention was on the balance of payments (or the money
account) with full employment. The monetary approach emphasized the role of the
demand for and supply of money in the economy. The paper focused on the monetary
approach to balance of payments and reviewed the seminal short-run empirical work
on the monetary approach to balance of payments. Throughout, the paper provided a
comprehensive set of references corresponding to each point discussed. Together, these
references would exhaust the existing short-run research on the monetary approach to
balance of payments.
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APPENDIX 1
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APPENDIX 3
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