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ABSTRACT 

The Role of Monetary Variables in the Determination of the Balance of 

Payments. Theoretical Analysis and Empirical Study: 

The Peruvian Case 

Ana G. Chiappori de Mendoza 

The purpose of the thesis is to place in adequate perspective 

the role of monetary variables in the determination of the balance of 

payments of less developed countries and particularly of Peru. 

The monetary approach to the balance of payments, which hypothe¬ 

sizes that in the long run the balance of payments is determined by the 

demand for and the supply of money, is examined and evaluated. Two groups 

cf empirical studies analyze the role of monetary variables in balance of 

payments determination. The first group tests the long run propositions 

of the monetary approach by the estimation of the "reserve flow regression," 

which relates changes in international reserves to changes in the demand 

for money and changes in domestic credit. The second group specifies and 

estimates econometric models which elucidate the short run process by 

which monetary variables affect the balance of payments. 

The review of earlier results obtained from the estimation of 

the reserve flow regression for various less developed countries and the 

results here obtained for Peru indicate that increases in the rate of growth 

of domestic credit (for a given rate of growth of the demand for money) 

generate international reserves outflows and that increases in the rate 
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of growth of the demand for money (for a given rate of growth of domestic 

credit) determine international reserves inflows. These results, however, 

are insufficient to rule out the possible rejection of the monetary 

approach to the balance of payments. Estimation biases may be present. 

In addition, the reserve flow regression cannot differentiate between the 

predictions of the monetary approach and those of other theories of the 

balance of payments. 

Even though the proposition that the balance of payments is 

solely a monetary phenomenon is not accepted, the role of monetary varia¬ 

bles in the determination of the balance of payments should not be under¬ 

estimated. Several short run econometric models of balance of payments 

determination for various less developed countries indicate that exports, 

imports and short term capital flows respond to conditions in the domestic 

money market. An excessive monetary expansion will tend to lead to a 

deterioration in the balance of payments which will partially correct 

the disequilibrium in the money market by reducing the supply of money. 

The results of the estimation of a monetary model of determi¬ 

nation of the Peruvian balance of payments indicate that an excessive 

expansion of domestic credit increases real aggregate expenditure, real 

income and prices in the short run, which affect real imports through the 

income and price mechanisms. Exports, however, are mostly autonomous to 

monetary shocks in the short run. 
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CHAPTER I 

■ INTRODUCTION 

The study of the factors that determine the balance of payments 

has traditionally emphasized the role of real variables, giving monetary 

variables only a secondary function or not integrating the monetary sec¬ 

tor into the analysis at all. In the last decades, however, interest in 

the monetary approach to the balance of payments, which hypothesizes that 

in the long run the balance of payments is determined by the demand and the 

supply of money, has arisen. 

The purpose of this thesis is to place in adequate perspective 

the role of monetary variables in the determination of the balance of pay¬ 

ments of less developed countries and particularly of Peru. Considering 

the distinct characteristics of developing nations, the long run hypotheses 

and propositions of the monetary approach will be evaluated and the short 

run mechanism by which monetary variables affect the balance of payments 

will be analyzed. Because of the great variety of countries that can be 

described as "less developed" the study is kept at a general level. 

The particular interest in the analysis of the Peruvian case came 

from the observations that during the 1970’s there were unusually high rates 

of monetary expansion associated with balance of trade and payments diffi¬ 

culties. The study of the link between these variables could result in 

important implications for policy formation. 

The study is divided into three parts. Chapter II presents the 

theoretical framework and a review of the related literature. Chapter III 

centers the study of the relationship between monetary variables and the 
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■balance of payments in a general framework of analysis for less developed 

countries. Chapter IV is devoted to the empirical study of the role of 

monetary variables in the determination of the Peruvian balance of pay¬ 

ments. The long run propositions of the monetary approach are examined and 

a short run monetary model of balance of payments determination is specified 

and estimated. The summary and final conclusions of the study are presented 

in Chapter V. 



CHAPTER II 

THEORETICAL FRAMEWORK AND REVIEW OF THE LITERATURE 

The theoretical framework for the analysis of the role of 

monetary variables in balance of payments determination is related to the 

development of the monetary approach to the balance of payments.^" While 

the monetary approach dates back to David Hume and the classical specie- 

flow mechanism, two developments contributed to the renewed interest in 

2 
this approach in the period following World War II. One important factor 

was the revival of academic interest in monetary problems, which was headed 

by University of Chicago Professors Robert Mundell and Harry G. Johnson who 

• 3 
introduced the monetary approach to the balance of payments. The other 

factor, which preceded the emergence of academic interest in the topic, was 

the development of a direct concern with monetary policy questions encoun¬ 

tered by central bankers and by other national and international officials. 

Much of the innovative work in providing a theoretical basis and in the 

design of procedures for quantitative analysis in this area was accomplished 

4 
by the International Monetary Fund. 

Even though the principal propositions of the monetary approach 

to the balance of payments are common to these two groups of study, namely, 

those done in academic circles and those done in the IMF, the first one is 

characterized primarily by its emphasis in the long run and is usually sur¬ 

rounded by monetarist postulates and assumptions while the second one is 

mainly concerned with the adjustment process by which the long run conse¬ 

quences of the monetary approach come about and is independent of the postu¬ 

lates of monetarism. 

In the last decade much has been written on the monetary approach 
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sind many studies have centered on the testing of its main propositions. The 

empirical work can he divided into two groups; first, that concerned with 

the testing of the long run predictions of the monetary approach and second, 

that devoted to the specification and estimation of short run monetary econ¬ 

ometric models of balance of payments determination. Even though these 

econometric models are consistent with the long run propositions of the mon¬ 

etary approach, they axe primarily concerned with the short run process by 

which monetary variables affect the balance of payments and not with testing 

the propositions of the monetary approach. 

This chapter is divided into four sections. The first section 

presents the principal predictions and policy implications of the monetary 

approach to the balance of payments. Since this approach is usually accom¬ 

panied by monetarist propositions, the second section centers the monetary 

approach into global monetarism and outlines the assumptions and implica¬ 

tions of this theory. The third section presents the work done at the Inter¬ 

national Monetary Fund showing that the monetary approach need not be linked 

to monetarism to yield its predictions. The last section surveys the prin¬ 

cipal empirical studies done in this area. 

The Monetary Approach to the Balance of Payments: principal Characteristics 

and Policy Implications. 

The main thrust of the monetary approach to the balance of pay¬ 

ments is found in the proposition that in open economies maintaining fixed 

exchange rates, the balance of payments is a monetary phenomenon, i.e. is 

determined by the domestic demand for and supply of money. 

The.term "balance of payments" has a special meaning in the context 
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of the monetary approach. Its conventional meaning is: a statement of all 

transactions between residents of one country and residents of the rest of 

the world; that is, the summary of balance of payments parts and their val¬ 

ues. To the monetary approach the balance of payments means one particular 

balance of the summary of transactions. In particular, the monetary approach 

deals only with financing or accomodating transactions which show how the 

external payments imbalance has been financed. The most useful concept for 

the monetary approach is one that shows the effect of a balance of payments 

deficit or surplus on the domestic monetary base, that is the "monetary base 

effect balance." Because the latter concept is relatively new and sometimes 

not available, it is approximated by the "balance on official reserve trans¬ 

actions." It indicates the net change in international reserves. This 

definition implies that a country has a balance of payments surplus when it 

gains reserves and a deficit when it loses them.''’ 

In an open economy, residents adjust the money supply, or more 

specifically, the part of the money supply backed by domestic assets—the 

other part being international reserves—to their desired level of money 

holdings through the balance of payments. International reserves flow into 

the economy when the public desire to accumulate money balances faster than 

the rate at which policy actions and other domestic factors are increasing 

the stock of money, and flow out of the economy when there is an excess 

supply of money. This implies that the money supply is an endogenous 

rather than exogenous variable—as long as the monetary effects of the bal¬ 

ance of payments are not sterilized—and that the monetary authorities can 

control only the domestic credit component of the monetary base. 

The- monetary approach relies on the hypotheses that the demand 
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for money is stable, namely, that it is a function of relatively few eco¬ 

nomic variables and that these variables are independent of the factors that 

influence the money supply, that is, a change in the domestic component of 

the monetary base does not affect the demand for money. If the demand for 

money were not stable, the theoretical relationship between international 

reserve flows and domestic credit creation could not be established. The 

policy implication of the stability of the demand for money and of its inde¬ 

pendence of the supply of money is that monetary policy may have a large and 

even predictable impact on the behavior of international reserves. By con¬ 

trolling domestic credit the monetary authorities will be able to influence 

indirectly international reserve flows. 

The monetary approach asserts that the demand for money is a 

demand for a stock and not for a flow and thus, that balance of payments 

surpluses and deficits are phases of stock adjustment in the money market. 

This implies that balance of payments disequilibria are self correcting and 

transient. They are self correcting because deficits reduce the money stock 

whose excessive size underlies the deficits and surpluses build up the money 

stock whose déficience underlies the surplus. Even though a country could 

maintain a balance of payments surplus or a balance of payments deficit over 

a sequence of periods by sterilizing their monetary effects, this possibil¬ 

ity is inherently limited. In the attempt to maintain a continuing imbal¬ 

ance between desired and actual money stocks, either the monetary authori¬ 

ties will run out of domestic securities to sell in open market operations 

in the first case, or the country will run out of international reserves in 

the second case, continuous surpluses could only be caused by a continuous 

increase in the demand for money over the rise in the domestic component of 
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the money supply. Continuous deficits could only he possible if the condi¬ 

tion causing the excess supply of money persists. 

The policy implications of the monetary approach follow from its 

main propositions. First, the monetary authorities cannot control the money 

supply. The money supply is an endogenous rather than exogenous or policy 

variable. The pursuit of any domestic objective by altering the domestic 

component of the monetary base will be frustrated by offsetting changes in 

the international component through reserve flows. If a country is unable 

to pursue sterilization policies, all the government can do is control the 

composition of the money supply, not its level. In precise terms, the gov¬ 

ernment cannot determine the level of the monetary base and hence the money 

supply. It can only determine the division of the base into its domestic 

and foreign components. 

The second policy implication refers to the relevance of balance 

of payments policies. Since external imbalances are viewed as self correc¬ 

ting, such policies are generally considered unnecessary. They are also 

considered ineffective, except in the short run. The only possible long 

run remedy to a deficit is the reduction in the rate of credit creation, 

that is, in the rate of increase of domestic credit. In any case, the effec¬ 

tiveness of balance of payments policies must be evaluated in the light of 

their effect on the money market equilibrium. 

In the particular case of a devaluation of the exchange rate, the 

monetary approach asserts that it will improve the balance of payments, but 

only temporarily. However, if devaluation is accompanied by an approxi¬ 

mately eq.uiproportionate expansion in domestic credit, its potential effects 

wiil be neutralized. The direct effect of a devaluation is to increase the 
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prices in domestic currency of traded goods. Because of inter-product sub¬ 

stitution, the prices of non-traded goods also rise, although to a lesser 

degree. The general price rise increases the demand for nominal cash bal¬ 

ances. If the stock demand is not satisfied from domestic sources, an in¬ 

flow of money from abroad will occur, producing a balance of payments sur¬ 

plus and therefore a gain in international reserves. Devaluation reduces 

real domestic cash balances and encourages residents to restore them through 

the international credit or commodity markets. However, the resulting bal¬ 

ance of payments surplus continues only until the stock money market equi¬ 

librium is restored. In other words, the effect of devaluation alone is 

transitory. In the long run, devaluation has no effect on real economic 

variables, it merely raises the price level. 

Global Monetarism and the Monetary Approach to the Balance of Payments. 

Even though the monetary approach borrows certain features of 

domestic monetarism, in general it has to be disassociated from that school. 

Related to this is the following statement made by Harry G. Johnsons 

"The approach is defined as "monetary", and not "monetarist", 
precisely to avoid confusion with recent domestic policy debate in 

which the term monetarist has been used by the debaters to represent 
alternatively attaching "appropriate" and too much importance to 
money, and specifically to the use of monetary as contrasted with 

fiscal policy in economic stabilization. The monetary approach to 

the balance of payments asserts neither that monetary mismanagement 
is the only cause, nor that monetary policy change is the only cure, 
for balance of payments problems? . . . "° 

The monetary approach, however, is usually surrounded by monetarist prop¬ 

ositions since it has been integrated into what Marina Whitman calls 
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"Global Monetarism." In the survey titled "Global Monetarism and the Mone¬ 

tary Approach to the Balance of Payments" she states that "the monetary 

approach is only one of the three strands of assumptions that define global 

monetarism along with the full employment assumption and the law of one price 

level. 

Global monetarism, or the international monetarist model, views 

the world as a closed, integrated economy where competition in integrated 

world commodity and capital markets determines one world price level and 

one world level of the interest rate. This model states that all economies 

in the world will experience the same level of inflation and will expand 

their money supplies at the same rate. 

The latter statement is deduced from a set of assumptions in the 

following way: First, by the small country assumption, i.e. the counter¬ 

part of the law of one price level in single country models, the domestic 

price level and also the domestic rate of interest are assumed to be exo¬ 

genously determined by the world price level and the world interest rate. 

Second, by the neutrality of money assumption, it is supposed either that 

all economies operate under conditions of full employment or that output 

is independent of monetary shocks. In a closed economy the neutrality of 

money assumption vis-a-vis real variables implies a one to one relation¬ 

ship between the excess supply of money and the aggregate domestic price 

level. In an open economy, where prices and interest rates axe exogenously 

fixed, it determines a one to one relationship between the excess supply of 

money and international reserve flows, which is explained by the monetary 

approach to the balance of payments. 

Finally, the consequence of these assumptions is that all countries 
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will expand their money supply at the same rate since any rate of expansion 

that exceeds the rate of growth of the nominal demand for money—which will 

be the same for .all countries and given by the rate of growth of the world 

price level—will be eliminated by a proportional outflow of reserves. 

Given the small country assumption, this outflow of reserves will not be 

able to affect the world money supply. 

The International Monetary Fund and the Monetary Approach to the Balance 

of Payments. 

The development of the monetary approach at the International 

Monetary Fund has been, at least at its beginnings, independent of the de¬ 

velopment of monetarism. The monetary approach as developed by the Fund 

âlso considers the balance of payments as an essentially monetary phenome¬ 

non and' stresses the importance of the demand for money and of the money 

supply process in an open economy. The money supply is also treated as an 

endogenous variable subject to the influence of surpluses and deficits in 

the balance of payments. The Fund studies also arrive at the long run pre¬ 

diction that an expansion of domestic credit that exceeds the level of cash 

balances that the community is willing to hold will result in an outflow of 

reserves of the magnitude of the monetary surplus. 

The principal contribution as well as the distinguishing character¬ 

istic of the Fund models on the monetary approach is that they axe designed 

as dynamic models. The Fund models can be used not only for deriving the 

long term results mentioned previously, but also for assessing the short 

term effects of policy changes and other exogenous events and for estimating 

time paths of balance of payments adjustments. They are concerned primarily 
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with the adjustment process by which an excess supply of money will result 

in balance of payments disequilibria. 

Most of the monetary models of balance of payments determination 

developed by the Fund are based on the study "Monetary Analysis of Income 

8 
Formation and Payments Problems" prepared by J.J. Polak in 1957* It pre¬ 

sents a theoretical basis that integrates monetary and credit factors in the 

explanation of income and the balance of payments. 

Polak's model departs from the simple quantitative theory rela¬ 

tionship where nominal income equals money times velocity. This relation¬ 

ship can be viewed as a demand for money function where the desired level of 

cash balances is proportional to income by a fixed coefficient. Money is 

broken down into its components, domestic credit and international reserves, 

and the change in international reserves is defined as equal to exports 

minus imports plus capital flows. Domestic credit is assumed to be a policy 

variable controlled by the monetary authorities. Exports and capital flows 

are exogenous to the system while nominal imports depend on nominal income. 

The workings of the model for an expansion of domestic credit can be des¬ 

cribed as follows 

It is assumed that the full amount of credit expansion is used by 

the borrowers to pay out as income. As income increases by the full amount 

of the credit expansion, the demand for money increases only by ^ • /\ Y 

which is the inverse of the velocity of money times the increase in nominal 

income. Once cash balances have been built up to the desired level, the ex¬ 

cess supply of money will be spent either on domestic goods and services, 

thereby increasing real output or domestic prices, or on imports thereby 

9 
generating an outflow of international reserves and a decrease in income. 
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This process will continue until the excess supply of money is eliminated. 

The effects of domestic credit expansion on income and the balance 

of payments can be deduced from the analysis of the model presented in Table 

2.1. The reduced form equations show the effects of domestic credit crea¬ 

tion and the change in other exogenous variables on the balance of payments 

and the change in income. 

Table 2.1. Polak*s Monetary Model of Balance of Payments and Income 

Determination. 

Structural Equations 

(1) Yt = v MO. 

(2) Mt = mYt 

(3) AMOt = Bt + 

(4) Bt = Xt - 

Av 
Mt + Kt 

Reduced Form Equations 

<5> Bt = TTTS A<* + >0t - j-Ejj ADt * 

<6> Art - TTTS Att + K)t * 5^ ADt - BH 

Where : 

Ys nominal income 
Ms nominal imports 

MO: money 
Bs balance of payments 

ZAD: domestic credit creation 
X: exports 

Ks capital flows 
vj velocity of money 
ms marginal propensity to import 

Source; J.J. Polak and Victor Argy, "Credit Policy and the Balance of Payments’, 

in International Monetary Fund, The Monetary Approach to the Balance 

of Payments, (Washington, D.C., 1977)• 
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The effects of two types of variations in domestic credit creation 

are analyzed: a once and for all increase and a continuous increase of the 

same magnitude period after period. The effects of a once and for all in¬ 

crease in domestic credit can be analyzed in the following. Assume that in 

that A(x + K)t= 0 for every period. The effects of a credit expansion 

on the change in income and the balance of payments in the first and in the 

following periods can be obtained from the manipulation of the reduced form 

The coefficients of the increase in domestic credit indicate the 

effects of that increase on the balance of payments and on the change in 

income period after period. The effect of the credit expansion on the bal¬ 

ance of payments is greater in the first period and then becomes less and 

less significant approaching zero after n number of periods. The creation 

of domestic credit increases income in the first period but thereafter the 

increase in imports tends to reduce the initial increment. 

The interesting features of the model are observable when ana¬ 

lyzing the long run effects of credit creation. The coefficients of domes¬ 

tic credit expansion in the long run are given by the sun of all the effects 

in the individual periods on the balance of payments and the change in in¬ 

come. It can be proved that: 

the period t=l, domestic credit expands by /\p and assume for simplicity 

equations and are presented in Table 2.2 
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These coefficients imply that an increase in domestic credit will all leak 

out in the form of balance of payments deficits in the long run. Even though 

in the transitional period nominal income will be higher, in the long run in¬ 

come and thus imports will revert back to'their original levels. This model 

illustrates that over time am excess of credit would result in a loss of re¬ 

serves of the same order. 

The effects of a lasting increase in domestic credit can be ob¬ 

tained in a similar way. Assume that domestic credit expands every period 

by the amount A D. .The effects of this expansion on the balance of pay¬ 

ments and on the change in income can be obtained from the reduced form 

equations and the effects on the level of income can be obtained by solving 

the structural equations for that variable. These effects are shown in 

Table 2.3. 

A lasting increase in credit expansion will increase income at a 

decreasing rate until period n when the additional credit creation will not 

increase income anymore because it will leak all out in the same period in 

the form of imports. The rate of loss of reserves will have approached the 

rate of domestic credit expansion and the money supply will be constant. In¬ 

come will also be constant and thus, the money market will be in equilibrium. 

A lasting increase in credit expansion will increase income to a new equi¬ 

librium level which will be equal to the increase in domestic credit divided 

by the marginal propensity to import. It will also result in a permanent 

loss of international reserves equal to the cumulative expansion of credit. 
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Empirical Studies of the Role of Monetary Variables on the Balance of 

Payments. 

In order to analyze the empirical relevance of the monetary 

approach, some of the econometric studies that test the accuracy of its 

predictions and the validity of its assumptions axe reviewed here.^ This 

part is subdivided into two sections. The first one presents and analyzes 

the "reserve flow equation" that tests the long run propositions of the 

monetary approach and the second one centers on the characteristics of 

different short run econometric models that specify the mechanism by which 

the long run predictions of the monetary approach come about. 

Test of the long run predictions of the monetary 

approach to the balance of payments. 

Several tests of this theory have been undertaken in terms of what 

has been called the "reserve flow regression." This equation is based on 

the following relationships» 

First, a demand for money function of the conventional form, 

where the demand for real cash balances depends on the level of real income 

and the interest rates 

(i) (MO/P)° = i^2 ut 

where: 

MO s money 
P : the price level 

Y s real income 
i : the interest rate 

ou, oCg* the income and interest rate 
elasticities of the demand 

for money respectively 
u s stochastic disturbance term 
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The monetarist assumption of homogeneity of degree one in prices of the 

demand for nominal money balances permits to express (1) as: 

(2) BO? = A Pt Y?
1 i^2 »t 

Second, the money supply process, where the stock of money equals 

the money multiplier times the monetary base, which is the sum of domestic 

credit and international reserves! 

(3) MO* = ht • Ht 

(4) Ht = (R + D)t 

(5) M0| = ht (R + D)t 

where! 

H ! high powered money 
R ! international reserves 
D ! domestic credit 

h ! the money multiplier 

Finally, it is assumed that the money market is in equilibrium! 

(6) ht (E + D)t = A Pt Y?
1 i^2 ut 

The monetary approach relates to changes in domestic credit and changes in 

international reserves. Therefore, equation (6) is usually expressed in 

terms of rates of change.^ By taking logarithms, differentiating (6) with 

respect to time and solving for the proportional change in international 

12 
reserves, the reserve flow equation (7) is obtained ! 

(7) (R/H)t (d log Rt / dt) = d log Pt / dt + OjCd log Yt/dt) 

- oc^Cd log it/dt) + (d log h/dt) 

+ (p/H)t(d log Dt/dt) + u^ 

Approximating the time derivatives by discrete first differences and re¬ 

writing (7) in regression form: 
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(8) (R/H)t A log Rt = aQ + Alog Pt + A log Yt 

+ A log ij. + a^ A log h^ 

+ a^(D/H)t Alog Dt + u^ 

which is the reserve flow regression whose estimation tests the long run 

predictions of the monetary approach. The dependent variable is the rate 

of change of the monetary base induced by the rate of change in reserves 

and the last explanatory variable is the rate of change of domestic credit. 

According to the various hypotheses and assumptions of both mone¬ 

tarism and the monetary approach, the coefficients are expected to have the 

following values: 

1. The price elasticity of the demand for money, a^, is expected 

to be equal to minus one. An increase in prices will increase the demand 

for money in the same proportion, and, therefore, other things being equal, 

will result in an inflow of international reserves just sufficient to 

satisfy the excess demand for money. This result follows two assumptions 

about the long run made by monetarists. First, that there exists a one to 

one relationship between prices and the demand for nominal money—that is, 

absence of money illusion—and second, that domestic prices reflect the 

level of foreign prices—by the small country assumption. The latter assump¬ 

tion invalidates the traditional belief that increases in domestic prices 

will result in balance of payments deficits (or more specifically in balance 

of trade deficits). 

2. It is expected that the Income elasticity of the demand for 

money, a^, is close to unity. This implies that an increase in domestic 

real income, other things being equal, will result in a proportional inflow 

of international reserves. This a-priori coefficient follows from the mone¬ 

tarist assumption of a constant velocity of money. 
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3. The interest rate elasticity of the demand for money, a^, is 

assumed to be a small negative number. Increases in the domestic rate of 

interest will reduce the demand for money, and thus, other things equal, 

will result in international reserve outflows. This result diverges also 

from the conventional theory that says that an increase in the domestic rate 

of interest will attract capital flows and thus result in international re¬ 

serve inflows. The reason for this is that by the small country assumption, 

monetarists.assert that the domestic interest rate is equal to the world 

interest rate. 

4. The coefficients of the rate of growth of the money multiplier, 

a,t, and of the proportional change in domestic credit, a^, axe expected to 

be equal to minus one. For a given amount of money demanded, changes in the 

money multiplier, or changes in the domestic component of the monetary base 

will cause opposite and equal changes in international reserves. The small 

country assumption that determines domestic prices exogenously does not per¬ 

mit the excess of the supply of money to be channeled into higher prices. 

The assumption that real income is independent from monetary stocks does not 

allow the excess supply of money to influence income. Thus, the only channel 

left through which monetary equilibrium will be reached is the balance of 

payments. 

Models that analyze the short run adjustment process by 

which the monetary approach to the balance 

of payments operates. 

13 
These models are characterized by some common features. 

They differ from the long run test of the monetary approach to 

the balance of payments in that they specify explicitely the mechanism by 
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which an excess supply of money will result in outflows of international 

reserves. These models deal with the short run and thus, are free of the 

restrictive assumptions made by monetarists and of any other specification 

of the long run. 

Instead of using a single equation regression, these works use 

simultaneous equation models. This is especially so, since now income, prices 

and the interest rate are not exogenously determined but constitute endogenous 

variables that may be effected by monetary shocks. 

These models are "monetary" in the sense that money plays the 

central role in determining key macroeconomic variables. They are concerned 

especially with the monetary determinants of nominal income and the balance 

of payments. Central to most of these models is that aggregate expenditure 

expenditure is a function of real income and liquidity, so that any excess 

supply of money increases expenditure while any deficiency, reduces it. 

These monetary models are based on the Polak model analyzed in the 

previous section and share with.it the characteristic of being simple models, 

which results from their principal aim which, as Polak states it, is to 

"bring out clearly the main relevant features and interrelationships of a 

particular economy and thus point to certain-major relationships important 

14 
for policy purposes." 

At variance with the reserve flow equation, none of these models 

consider that all the components of the balance of payments are endogenously 

determined. Some assume that only imports is an endogenous variable, while 

others include also exports and short term capital flows. 

These models are concerned with the relationship between the 

domestic component of the money stock, prices, output and the balance of 
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payments. In a general framework, an excess supply of domestic credit will 

result in an excess demand for goods and financial assets which leads to a 

disequilibrium in the balance of payments. This in turn feeds back into 

the money market eliminating the initial excess supply of money. 
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FOOTNOTES 

^For expositional purposes in the next pages, I will refer to the 

monetary approach to the balance of payments as to the monetary approach. 

2 
These developments were noted by Rudolf R. Rhomberg and H. Robert 

Heller, "Introductory Survey", The Monetary Approach to the Balance of 
Payments. A Collection of Research Papers by Members of the International 

Monetary Fund, (Washington, D.G.; International Monetary Fund, 1977)» 

3 
•'The basic documents of the monetary approach as developed by 

Robert Mundell and Harry G. Johnson are collected in Jacob A. Frenkel and 
Harry G. Johnson editors, The Monetary Approach to the Balance of Payments, 
(Toronto: University of Toronto Press, 1976). 

Zj. 
The most important research papers on the monetary approach pub¬ 

lished by the I.M.F. are brought together in International Monetary Fund, 
The Monetary Approach to the Balance of Payments. A Collection of Research 

Papers by Members of the International Monetary Fund, op. cit. 

■^For a further discussion of this definition see Mordechai E. 
Kreinin and Lawrence H. Officer, "The Monetary Approach to the Balance of 
Payments: A Survey", Princeton Studies in International Finance, no. 43, 

(International Finance Section, Department of Economics, Princeton Univer¬ 
sity, 1978), pp. >4. 

^Jacob A. Frenkel and Harry G. Johnson, "The Monetary Approach to 

the Balance of Payments. Essential Concepts and Historical Origins", in 
Jacob A. Frenkel and Harry G. Johnson editors, The Monetary Approach to the 
Balance of Payments, op. cit., p. 24. 

7 
Marina Whitman, "Global Monetarism and the Monetary Approach to 

the Balance of Payments", Brookings Papers on Economic Activity, no. 3» 

1975, P. 527. 
Q 
J.J. Polak, "Monetary Analysis of Income Formation and Balance 

of Payments Problems", in International Monetary Fund, The Monetary Approach 
to the Balance of Payments, op. cit. The model developed by Polak origi¬ 

nally in the article mentioned above was later restated in J.J. Polak and 
Victor Argy, "Credit Policy and the Balance of Payments", in International 
Monetary Fund, The Monetary Approach to the Balance of Payments, op. cit. 

o 
It is assumed that domestic- capital and financial markets are 

thin and underdeveloped, so that the increase in money does not result in 

an increased demand for financial assets an Keynesian theory would postulate. • 

^A complete survey of these studies is presented in Mordechai E. 
Kreinin and Lawrence H. Officer, "The Monetary Approach to the Balance of 
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Payments: A Survey", op. cit., pp. 36-44. 

^Different transformations of the dependent variable of the reserve 
flow equation have been used as R, log R, R/H ^ log R. The trans¬ 
formation /\log R and ZA log D can be used only when R and D represent the 
same proportion of base money. 

12 
Taking logarithms of (6) and differentiating with respect to time: 

(6.1) d log h/dt + d log (R+D)/dt =(d log p/dt)+(d log Y/dt)+(d log i/dt)+ u' 
Solving d log (R+D)/dt for the rate of charge in its components: 
(6.2) d log (R+D)/dt = (l/H) d(R+D)/dt = (l/H)(dR/dt) + (l/H)(dD/dt) 

(6.3 = (R/HKl/R)(dR/dtJ + ( D/H) (1/D)( dD/dt ) 
(6.4) = (R/HKd log R/dt) + (D/H)(d log D/dt) 
Solving for (R/H)(d log R/dt), the reserve flow equation (7) is obtained. 

13 
Some of these models can be found in the following articles: 

Rudolf R. Rhomberg, "Money, Income and the Foreign Balance", in International 

Monetary Fund, The Monetary Approach to the Balance of Payments, op. cit.; 
Mohsin S. Khan, "The Determination of Balance of Payments and Income in 
Developing Countries", in International Monetary Fund, The Monetary Approach 
to the Balance of Payments, op. cit.; Mohsin S. Khan, "Experiments with a 

Monetary Model for the Venezuelan Economy", International Monetary Fund Staff 
Papers, vol. XXI, no. 2, July 1974, pp. 389-413; Mohsin S. Khan, "A Monetary 

Model of Balance of Payments. The Case of Venezuela.", Journal of Monetary 
Economics, vol. 2, no. 3» July 1976, pp. 311-332; Ichiro Otani and Yung Chul 

Park, "A Monetary Model of the Korean Economy", International Monetary Fund 

Staff Papers, vol. XXIII, no. 1, March 1976» pp. 164-199; Bijan B. Aghevli 
and Carlos A. Rodriguez, "Trade, Prices and Output in Japan: A Simple Mone¬ 
tary Model", International Monetary Fund Staff Papers, vol. 26, no. 1, March 

1979, PP. 38-54. 

14 
J.J. Polak and Victor Argy, "Credit Policy and the Balance of 

Payments", in I.M.F., The Monetary Approach to the Balance of Payments, 
op.cit., p. 205 



CHAPTER III 

THE RELEVANCE OF MONETARY VARIABLES IN BALANCE OF PAYMENTS 

DETERMINATION IN LESS DEVELOPED COUNTRIES 

The purpose of this chapter is to place monetary variables and 

the balance of payments in a general framework of analysis for less devel¬ 

oped countries (LDC's). 

First, characteristics of LDC's important to this study are pre¬ 

sented. Second, the validity of the principal hypotheses and assumptions 

of the monetary approach for developing countries are analyzed. Third, 

earlier empirical results from long run tests of the monetary approach to 

the balance of payments and of the role of monetary variables in short run 

models of balance of payments determination for LDC's are evaluated. 

Relevance of the Study for Less Developed Countries. 

The special interest in investigating the relationship between 

monetary variables and balance of payments disequilibria in LDC's is deter¬ 

mined by some of their particular characteristics. 

First, the low rate of savings prevalent in LDC's and the failure 

of different measures that have been taken in this direction have generated 

a tendency to use monetary expansion as a source of finance for investment.^" 

In addition, because of this scarcity of domestic savings and because of the 

difficulty of transfering financial resources from surplus to deficit units 

due to the underdeveloped character of money and capital markets, monetary 

2 
expansion has been relied upon to finance the government's budget deficits. 

Second, it is argued that the effects of changes in the quantity 
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of money will have a larger effect on spending and income inLDG's than in 

economies with sophisticated financial structures and well developed money 

3 
and capital markets. In the absence of a variety of financial assets, the 

only alternative to holding money is real assets. When the financial struc¬ 

ture is single, the impact of a change in the quantity of money will not be 

diffused among the various money substitutes, but will be transmitted direct¬ 

ly to the markets for real assets » In other words, changes in the quantity 

of money will be more likely to increase directly real expenditure in less 

developed countries than in developed countries. For a similar reason it 

is also argued that the lags involved in the transmission process of mone¬ 

tary effects will be shorter in LDC's. 

The existence of credit rationing is also likely to be a direct 

and powerful source of transmission of monetary changes to the real economy 

in less developed countries. This is so because of the existence of an 

almost insatiable demand for credit at the prevailing interest rate in the 

organized credit market, which is kept at a level far below the true cost 

of capital in most LDC's. Given such a strong demand, commercial banks are 

forced to ration the available supply of credit by various non-price terms, 

and thus real spending is constrained by the unavailability of credit and 

not by the cost of borrowing. In these circumstances, the effects of mone¬ 

tary expansion on spending are more important than in economies with more 

developed financial markets. 

These characteristics, together with the high marginal propensi¬ 

ties to import of LDC's may determine that the effect of credit expansion 

fall significantly toward an increase in imports. Moreover, various studies 

of inflation in LDC's assert that monetary expansion is one of the princi- 
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pal determinants of inflation in those countries. Higher levels of domestic 

than foreign inflation and a policy of fixed exchange rates usually result 

in a progressively overvalued exchange rate and thus, in balance of payments 

disequilibria. 

All these factors and the important role of foreign exchange re¬ 

serves for development determine that the monetary authorities in an LDC are 

especially interested in the determination of the level of ''permissible" 

monetary expansion. 

While the policy directives that follow from the monetary approach 

carry essentially the same relevance for both the developed and the less 

developed countries, the latter present some characteristics by which this 

approach and its implications are particularly pertinent to their economies. 

First, the proposition that the monetary authorities can influence 

the flow of international' reserves by controlling the domestic credit compo¬ 

nent of the monetary base is especially important for countries where the 

foreign exchange gap is a critical bottleneck for development and where the 

argument that international reserves of small IDG's are mostly subject to 

exogenous influences is commonly accepted. 

Second, the proposition that the monetary authorities cannot con¬ 

trol the money supply is very realistic for IDG's. Both the Keynesian mone¬ 

tary theory and the quantity theory of money consider the money supply as a 

policy variable. This results from their concentration on the analysis 

based on the assumptions of a closed economy. Despite the fact that the 

policy conclusions derived have ignored the existence of international 

transactions, they have been applied to open economies. > 

This procedure may be permissible for economies that are near 
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self sufficient and whose balance of payments does not impose any serious 

constraint on the impiementation of their monetary policies. It may also 

be valid for open economies that operate under a system of freely fluctuating 

exchange rates, which precludes any change in the net foreign assets of the 

banking system. However, economic policy designed for open economies with 

a large foreign sector operating under fixed exchange rates and seeking to 

achieve the internal objective of price stability at full employment and 

the external objective of a viable balance of payments, has to be based on 

a theoretical analysis that explicitly takes into account the role of in¬ 

ternational transactions. Even more so when financial markets are not well 

developed, so that an effective use of the instruments of monetary manage¬ 

ment available to the central bank to affect the money supply is difficulted. 

Third, the positive relationship between economic growth and inter¬ 

national reserves flows postulated by the monetary approach has important 

implications for economic development theory and policy. This positive 

relationship is at variance with the Keynesian income/absorption theory 

which predicts that increases in income will worsen the balance of payments 

through increasing imports relative to exports. When examining the empiri¬ 

cal evidence on the relationship between income and the balance of payments 

(for a sample that included some less developed countries) Kreinin and 

Officer assert that: 

"There is no doubt that the evidence favors the monetary over 
the income/absorption approach. (However, the Keynesian hypothesis) 
has been confirmed in numerous empirical studies...Thus, the mone¬ 
tarist hypothesis . . . must involve an improvement in the capital 
account greater than the deterioration in the current account."5 
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This result suggests that LDC's cam, through appropriate money 

management, create a stable climate to attract resources from abroad that 

may be utilized for development activities and in particular to offset cur¬ 

rent account deficits. 

Evaluation of the Principal Hypotheses and Assumptions of the Monetaxy 

Approach for Less Developed Countries. 

The following paragraphs will analyze the validity of the prin¬ 

cipal hypotheses and assumptions of the monetaxy approach when applied to 

LDG’s. 

The proposition that the balance of payments is a monetary phe¬ 

nomenon relies on two hypotheses: first, that the demand for money is 

stable, and second, that the variables that determine the demand for money 

are independent of the factors that influence the money supply. 

• In recent years the number of empirical studies on the demand 

for money in less developed countries has grown as more reliable and con¬ 

sistent data have become available in these countries. The principal empiri¬ 

cal results can be summarized as follows:^ 

On the determinants of the demand for real money, the empirical 

studies show that real income is the most important explanatory variable, 

but the available evidence is conflicting on the magnitude of the real in¬ 

come elasticity of the demand for money. It is expected, however, that this 

elasticity would-be higher for less developed countries than for developed 

7 
countries. 

There is no conclusive evidence as to whether the demand for money 

is influenced by interest rates. This follows from a characteristic of 
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these countries* the low proportion of wealth that is held in the form of 

financial assets. Since financial assets cannot he easily substituted for 

money, real assets take on added importance. This means that money holdings 

will be particularly sensitive to the yield on real assets, which is best 

represented by the rate of change in prices. 

• Expectations’ variables are more appropriate in the demand for 

money of the developed than in that of the LDC's. In his study of the de- 

8 
mand for money in LDC's, J.O. Adekunle found income expectations to be sta¬ 

tic and the expectation coefficient of the rate of inflation to be larger 

in LDC's. Thus, the lag of expectations formation in the monetary sector 

seems to be shorter in LDC's. 

Adekunle also concluded that the demand for money in these coun¬ 

tries is stable in the sense that it is a predictable function of a limited 

o 
number of variables. However, a more rigorous proof of the stability of 

the demand for money should test whether the same demand for money function 

holds for a reasonably long period of time.^0 Y.C. Park^ states that owing 

to the lack of consistent time series data over a sufficient span of years, 

researchers have found it difficult to examine this issue. 

The independence of the demand for money from the money supply can 

be questioned when the long run monetarist hypotheses of world integrated 

commodity and financial markets and independence of real income from mone¬ 

tary shocks cannot be supported. 

Several tests of the market integration hypothesis have been made 

for industrial countries. Kreinin and Officer present a survey of these 

results and they conclude that the hypothesis of perfect commodity arbitrage 

is rejected by most studies. They found that while international integra- 
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tion in the bond market may have increased over time, the evidence indicates 

that it is far from complete and that equity market integration is even more 

12 
imperfect than is bond market integration. 

The implication of these results is straightforward for LDC's 

which are less integrated to commodity markets than developed countries 

and that have undeveloped financial and capital markets. Thus, even though 

there is no direct empirical evidence,. it is unlikely that movements in 

domestic prices and interest rates in LDC's reflect changes in world prices 

and interest rates. 

There is a long line of argument that real income is likely to be 

supply determined in LDC's independent of aggregate demand conditions and 

hence of the financial sector. This argument is based on the following 

characteristics of less developed economies. 

First, most developing countries have little or no industrial base 

and agriculture is the predominant sector of the economy. Since the supply 

of agriculture output is relatively inelastic with respect to prices in the 

short run, any expansion in aggregate demand will result in a rise in prices 

with little or no increase in real output. Second, even if there is an in¬ 

dustrial base, an increase in effective demand will not result in an auto¬ 

matic increase in output since either there is no unemployed skilled labor 

or there is a shortage of capital. 

However, some empirical studies have found the opposite. Y.C. 

Park states thats 

"If the experiences of Chile, Pakistan, Korea and other less 
developed countries are any indication of the general characteristics 

of the industrial sector of less developed countries, the assumption 
that the supply of real income is inelastic in the short run should 

be rejected."13 
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Thus, the general theoretical propositions are subject to empiri¬ 

cal corroboration for each particular economy. 

The proposition that the money supply is an endogenous variable 

and that the monetary authorities can only control the domestic credit 

component of the monetary base requires a qualification when dealing with 

LDC's. Domestic credit canbe broadly divided into domestic credit to com¬ 

mercial banks and domestic credit to the government. In LDC's usually cen¬ 

tral bank credit to the government is dominated by its budgetry operations, 

14 
about which the monetary authorities have little influence. More accu¬ 

rately then, the monetary authorities can control only the domestic credit 

component of the monetary base destined to commercial banks. 

The endogeneity of the money supply hypothesis implies that the 

monetary authorities do not sterilize the monetary effects of the balance 

of payments in the long run. In LDC's the question of sterilization in¬ 

volves investigating not only if the policy decision to sterilize is un¬ 

dertaken but also if the monetary authorities count with the proper policy 

instruments to engage in sterilization policies. 

Several authors^ argue that most of the monetary policy instru¬ 

ments available to the monetary authorities are limited in their effec¬ 

tiveness. There are three traditional instruments by which the central 

bank could influence the money supply: the discount rate, open market 

operations, and the ratio of reserves to deposits. The extent to which the 

first two instruments can be applied depend on the degree of development of 
ê 

the financial structure of the economy. In many LDC's the volume of com¬ 

mercial paper and of government securities is small or nonexistent, and 

a large part of the money supply is held in the form of currency so that 

measures which affect the volume of deposits will have a smaller effect 
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on the money supply. G.S. Dorrance affirms that direct control of central 

bank credit to commercial banks is the most effective instrument of mone¬ 

tary policy in LDC's since commercial banks tend usually to be loaned up 

imS 
in these economies. 

Finally, an asymmetry in the implementation of monetary policy 

in LDC's exists. When monetary expansion is indicated, it can always be 

achieved by expanding government expenditures and by financing the addi¬ 

tional spending through an issue of government securities sold to the cen¬ 

tral bank or by expanding central bank credit to commercial banks. But 

when it is desirable to restrict the money supply, it may prove difficult 

for the central bank to sell government securities to the commercial banks 

or to the public. In addition, part of any monetary expansion will pro¬ 

bably be absorbed by the unorganized money market and when the monetary 

authorities intend to tighten up credit conditions, the burden of the 

readjustment falls on the organized money market and' thus on the indus¬ 

trial sector, which may in turn be politically unacceptable. 

Summarizing the previous paragraphs, the principal instruments 

of monetary policy available to the central bank in LDC's axe the reserve 

to deposit ratio and central bank credit to the commercial banks, neither 

of which is very powerful. However, monetary management is difficult only 

when a tight monetary policy is indicated since monetary expansion is 

always easy to achieve. Thus, any sterilization policy undertaken would 

be asymmetric in that deficits could be easily sterilized—although at the 

cost of incurring inflationary finance—while sterilization of surpluses . 

would prove to be difficult. 

Finally, some comments about the effects of devaluation in LDC's 
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axe called for. First, devaluation in LDC's is sometimes undertaken to 

correct a misalignment of relative prices between home and tradable goods. 

This is consistent with the monetary approach since the fixed exchange 

rate link with the world market diverts the impact of excess holdings 

of money into demand for tradables rather than higher prices in the for¬ 

eign sector. 

Second, devaluation does have an effect on real variables. The 

change in relative prices will promote the production of tradables while 

discouraging their domestic consumption and hence will improve the balance 

of payments. By affecting the structure of domestic production and absorp¬ 

tion between tradable and non-tradable goods, devaluation will have dura¬ 

ble effects and not only temporary as the monetary approach predicts. 

Third, even if all the propositions of the monetary approach and 

of monetarism are accepted, a case for devaluation versus monetary contrac¬ 

tion can be made in that the effects of devaluation are likely to be faster 

than those of monetary contraction. Besides, the effects of monetary con¬ 

traction can be more painful than the effects of devaluation for LDC's. 

Richard N. Cooper affirms that the monetary, the elasticities and 

the absorption approaches are complementary rather than competitive and 

19 that all factors are present following devaluation. Thus, the monetary 

approach should not be considered as the only approach in the analysis of 

devaluation in LDC's. 

i 

Empirical Evidence on the Influence of Monetary Variables on the Balance 

of Payments in Less Developed Countries. 

In recent years several empirical tests of the long run proposi- 
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tions of the monetary approach and of the influence of monetary variables 

on the balance of payments in the short run have been performed. Among 

those that test the long run predictions of the monetary approach for 

l8 
LDC's, the one prepared by B.B. Aghevli and M.S. Khan , which mates a 

cross sectional analysis of 39 developing countries for the period 1957- 

66, is of special interest. 

The only variation introduced to the reserve flow equation speci¬ 

fied in Chapter II is the inclusion of the rate of inflation (TT) as an 

explanatory variable of the demand for money. The rate of interest was 

excluded since data were not available for some countries and it tends to 

be a constant for substantial periods in others. The estimated regression 

is presented below; 

(R/H)tgR = -4.248 + 0.257gp + 1.028gy - 0.121^ - 0.l45gh - 0.451^ (D/H)^ 

(2.74) (3.39) (3-67) (2.00) (0.58) (6.62) 

R2 = 0.624 

where gx represents the rate of change of x and x = P, Y, TT, h, D. 

The results may be summarized as; 

1. All coefficients have the expected signs and apart from the 

coefficient of the rate of change of the money multiplier, all are signi¬ 

ficantly different from zero at the five percent level. 

2. The assumption of homogeneity in prices is rejected indicating 

a high degree of money illusion in the demand for nominal money balances. 

The income elasticity of the demand for money is in the neighborhood of 

unity and its positive sign supports the hypothesis that economic growth 

results in balance of payments surpluses. The authors comment that even 

though at first sight this would tend to contradict the view that devel- 
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oping countries axe constrained in their growth objectives by foreign 

exchange availability, this conclusion would be valid only if an initial 

increase in economic growth could be achieved independently of the balance 

of payments position, which is unlikely. 

3. The coefficient of the inflation elasticity of the demand 

for money is in conformity with the monetary hypothesis that increases 

in the opportunity cost of holding money will reduce the demand for money 

and thus will reduce the inflow of international reserves. 

4. The offset coefficient has the expected sign but is signi¬ 

ficantly different from minus one. Khan and Aghevli argue that this is 

possibly so because the assumptions that prices and income are exogenous 

are not justified. If a change in domestic credit leads to a change in 

either of these variables and therefore to changes in the public’s demand 

for money, the effect on the balance of payments would be reduced. They 

note that hence a much larger change in net domestic assets would be called 

for to achieve a given balance of payments target. 

The authors conclude that the results gave strong indications of 

the usefulness of this approach in explaining the rate of growth of inter¬ 

national reserves in developing countries. They also note that even though 

some of the assumptions of the monetary approach, namely, fixed exchange 

rates, full employment, infinite capital mobility and free trade were not 

satisfied for the group of countries studied, all the major propositions 

were consistent with the results, which is an indication of the robust 

nature of the theory. 

19 
Recently several authors investigated the question of sterili¬ 

zation in developed economies and concluded that sterilization policies 
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have been pursued but not to the full amount of balance of payments sur- 

20 
pluses and deficits. The only published empirical study for LDG's was 

prepared by N.C. Miller and S.S. Askin for Brazil and Chile for the 

period 1955-1971.21 

The results indicate that Brazil and Chile have almost complete 

control over their money supply. However, since the offset coefficients 

estimated axe significantly lower than minus one (in absolute terms) at 

least two years were required before an increase in.the domestic component 

of the base was fully realized. Thus, the theoretical belief that the 

monetary authorities in LDC's have not had the proper monetary instruments 

to control the money supply has been contradicted by empirical evidence for 

two countries. The results, however, do not contradict the hypothesis of 

the monetary approach of nonsterilization in the long run since both 

countries devalued their currencies successively during that period. 

The hypothesis that devaluation improves the balance of payments 

in the short run, unless accompanied by sin equiproportionate increase in 

domestic credit, wan tested by Connolly and Taylor from a sample of eight¬ 

een devaluations that took place in developing countries during the 1959- 

70 period.^ 

Regressing the balance of payments as a proportion of the money 

stock in the nominal rate of devaluation and the increase in the rate of 

growth of credit as a proportion of the money stock for one and two years 

changes respectively, gave: 

(B/M) = .12 ( Ar/r) - -76 A( A D/M) R3 = .61 

(.06) (.14) 

(B/M) = .29 ( Ar/r) - .82 A( AD/M) 

(.10) (.15) 

R3 = .65 
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where the values in parentheses axe standard errors and B: balance of pay¬ 

ments, M: money stock, r: exchange rate and D: domestic credit of the con¬ 

solidated banking system. 

The authors conclude that devaluation in developing countries 

appears to be quite sucessful in improving payments imbalances in the 

short run. 

The extent to which devaluation is successful depends in large 

part upon the monetary policy pursued along with the change in the exchange 

rate. In particular, a moderate decline in the rate of growth of domestic 

credit seems sufficient to insure that devaluation improves the balance 

of payments. 

They also found that the price adjustment following devaluation 

involves primarily a substantial increase in the price of traded goods and 

secondarily a moderate increase in the overall rate of inflation. As a 

result, the demand for money is not expected to rise by the full amount 

of devaluation, which would lower the impact of devaluation on the improve¬ 

ment of the balance of payments. 

Several short run models that specify the channels through which 

monetary policy operates and affects economic activity and the balance of 

payments in LDC's have been formulated. M.S. Khan specified a monetary 

model of income and balance of payments determination and tested it for 

ten countries for the period 1952-1970 with the common characteristics of 
I 

being small, developing, open and which had maintained a fixed exchange 

23 rate during the period of study. 

The casual sequence of the model can be outlined as follows. An 

increase in the stock of net domestic assets results in the expansion of 
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the stock of money, which in turn increases nominal domestic expenditure as 

the public attempts to get rid of its excess liquidity. This rise in ex¬ 

penditure has two effects: it leads to an increase in nominal income 

directly and it also increases imports which decrease income. 

If the net result of these two changes is an increase in income, 

expenditure rises further and also exports rise. The subsequent rise in 

the level of imports tends to worsen the balance of payments; if this rise 

exceeds that in exports, the balance of payments will worsen. If sterili¬ 

zation policies were not put into effect, the money supply will tend to 

decline and the once and for all increase in net domestic assets will have 

been reversed. 

Judged by the simulations of income and of the trade balance and 

by the significance of. the estimated coefficients, the model was able to 

explain a good deal of the behavior of the trade balance over the period 

in most of the countries. The authors conclude that a framework centering 

on the monetary aspects of the balance of payments and nominal income 

determination is a useful one for model building in developing countries. 

24 
A similar model was applied, also by Khan , to the Venezuelan 

economy over the 1968-73 period, during which Venezuela maintained a fixed 

exchange rate and operated with few restrictions on trade and none on the 

international movement of capital. 

The model analyzes the effects of changes in the domestic compo¬ 

nent of the money supply on aggregate demand and the interest rate and in 

turn, the effects of changes in these variables on income and the balance 

of payments. The changes in foreign reserves are brought about both by the 

impact of changes in real money balances in the expenditures on goods and 
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25 

short run foreign capital flows. Otani and Park constructed a monetary- 

model of the Korean economy and tested it for the period 1962-7^• At vari¬ 

ance with the models previously presented: (l) this model was specified 

in real terms and thus could distinguish effects of the monetary impulse 

on prices and real output, (2) an explicit supply of output function which 

considered the importance of intermediate goods as a productive input 

was developed. 

The model specifies that increases in the monetary base increase 

the money stock which in turn increases the price level. Imports are 

likely to increase in response to the new foreign-domestic relative price 

which increases income. At the same time the net foreign assets of the 

central bank decline which will offset the initial increase in the mone¬ 

tary base. 
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CHAPTER IV 

EVALUATION OF THE MONETARY APPROACH TO THE BALANCE OF PAYMENTS AND OF THE 

ROLE OF MONETARY VARIABLES IN BALANCE OF PAYMENTS DETERMINATIONS 

THE PERUVIAN CASE 

Two particular features of the Peruvian economy during the 1970's 

motivated the study of the relationship between credit expansion and bal¬ 

ance of payments developments. 

In the first place, during this period an economic development 

program was implemented which, even though designed to expand the domestic 

production capacity, resulted in the short and medium run in an excess of 

aggregate demand. This program focused upon the public sector as the key 

agent in the promotion of economic growth and development. Public cur¬ 

rent and capital expenditure grew rapidly without a parallel increase in 

government's savings and revenues and recourse was had to foreign finance 

and domestic monetary expansion. 

These developments explain the acceleration in the rate of 

growth of domestic credit of the monetary authorities from a mean annual 

rate of growth of lùfo during the 1960's to 48?& per year during the period 

1970-78. In 1970 total domestic credit was 18 billion soles of which 67# 

were allocated to the public sector and development banks and 32^ to com¬ 

mercial banks. In 1978 these proportions were 93^ and respectively, 

and total domestic credit was 399 billion soles. 

The second feature of the economy during the 1970's has been the 

development of balance of payments difficulties. The trade balance 
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deteriorated progressively between 1970 and 1973 and from 1974 to 1977 

larger deficits than ever before were experienced. 

The balance of trade's negative performance was complemented by 

increasing deficits in the balance of services explainable principally 

by the increase in interest payments due to the growth in the govern¬ 

ment's foreign indebtedness. Until 1974 the deficits in current account 

were offset by inflows of foreign long term capital-contracted princi¬ 

pally by the government—which even allowed for an increase in inter¬ 

national reserves. 

Since 1975 the deficits in current account exceeded total for¬ 

eign capital inflows and the balance of payments was negative in that 

and in the following two years. The balance of payments was positive again 

in 1978 due to the effect,of stabilization policies and favorable interna¬ 

tional developments. However, the stock of international reserves, which 

had been depleted in 1975» was still negative in 1978. 

The purpose of this chapter is to analyze the relationship be¬ 

tween domestic credit expansion and the balance of payments in Peru in the 

light of theoretical framework presented in Chapter II. First, the hypo¬ 

theses and propositions of the monetary approach are evaluated, and second, 

a short run monetary model of balance of payments determination is 

specified. 

Evaluation of the Hypotheses and Propositions of the Monetary Approach 

to the Balance of Payments. 

The monetary approach to the balance of payments applies to small 
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and open economies that maintain fixed exchange rates. 

The Peruvian economy can be defined as a small country in the 

sense that it is faced with perfectly elastic demand for its exports and 

supply of its imports and thus, with parametric world prices. It is an 

open economy heavily dependent on its foreign sector. The ratio of ex¬ 

ports plis imports to gross domestic product has ranged between 30 and 50 

percent since the 1950's with no defined tendency. Between 1954 and 1978 

the exchange rate policy has been one of fixed rates maintained for rela¬ 

tively long periods of time followed by massive devaluations. 

A system of dual fixed exchange rates prevailed from 1954 to . 

1957* In 1958 and 1959 the exchange rate was devalued from 19 to 27 soles 

per U.S. dollar. In i960 the exchange markets were unified and the ex¬ 

change rate was fixed until September of 1967 when it was devalued by 44$. 

The dual exchange market was reestablished and the certificate rate—which 

applied to most trade transactions—was fixed at 38.70 soles per U.S. 

dollar, while the draft rate—applied to all other transactions—was set 

at 43.40 soles per U.S. dollar. In September of 1975 the exchange markets 

were unified and the exchange rates devalùed to 45 soles per U.S. dollar.. 

During 1976, 1977 and 1978 the exchange rate was devalued repeatedly. 

The estimation of the reserve flow regression assumes that domes¬ 

tic prices, interest rates and income are exogenously determined. That is, 

it implies the acceptance of the hypotheses of perfect international mo¬ 

bility of goods and financial assets and of the long run neutrality of 

money. 

In Chapter III it was concluded that the evidence of perfect 

international mobility of goods and financial assets is questionable, • 
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especially when dealing with LDC's. In the case of Peru, strict regulations 

on foreign trade transactions were increasingly imposed since 1$67 and cap¬ 

ital flows were controlled since 1970. Moreover, partial foreign exchange 

regulations existed in the periods 1954-59 and 1967-69 and since 1970 the 

allocation of foreign exchange was completely controlled by the government. 

Empirical evidence for LDC's is not conclusive about the short run respon¬ 

siveness of income to monetary shocks. In the long run, however, it might 

not be too unrealistic to assume that real income is determined exogenously 

by variables such as productivity, population, technical change, etc. 

Because of divergence between Peruvian prices and interest rates 

and world prices and interest rates, the devaluations undertaken, and the 

regulation of foreign trade and payments, the adjustment of the domestic 

money market by international reserve flows as postulated by the monetary 

approach would be difficult. The monetary approach assumes however that 

in the long run these inperfections would be overcome and the proportional 

relationship between changes in the domestic component of money and the 

change in international reserves would be established. Based upon this 

assumption, the empirical test of the reserve flow regression is performed 

in the following pages. 

The Stability of the Demand for Money 

The monetary approach relies on the hypothesis that the demand 

for money is stable. In order to test this hypothesis, the demand for 

money was estimated according to the log-linear functional form that is 

conventionally specified: 

(1) (MO/P)*? = AYt
al i^2 eU 
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(2) log (MO/P)® = log A + Ojlog + ctglog + u^ 

where: (MO/p)^ is the demand, for real money, Y is real income, i is the 

opportunity cost of holding money, cc-^, otg are theincome and interest rate 

elasticities of the demand for money, A is a constant term, and u is a 

stochastic disturbance term. 

Some particular characteristics of the demand for money function 

estimated for the Peruvian economy are the following; 

First, two definitions of money are tested as the proper depen¬ 

dent variable: money^, which consists of currency plus demand deposits, 

and money^, which consists of money^ plus quasimoney.^ Even though money 

is usually defined as money^, a clear distinction of the elements that 

should enter the demand for money was difficult in the Peruvian case. 

The low real interest rates paid on time and savings deposits determine 

a very low cost of shifting quasimoney into currency and demand deposits, 

and thus a high substitutability between these categories, which blurs the 

2 
division line between money^ and moneyg. Besides, some authors have ar¬ 

gued that money should be defined so that a stable demand for money can 

be shown to exist. This criterion focuses on the implications of the 

definition of money for the degree of control that the monetary authori¬ 

ties have over crucial macroeconomic variables. 

Second, instead of the interest rate, the expected rate of infla¬ 

tion was included in the demand for money as the indicator of the oppor¬ 

tunity cost of holding money. The interest variable was' omitted because 

neither was there a series of interest rates available nor was the inter¬ 

est rateexpected to be an adequate argument in the demand for money. 

The Peruvian financial market is thin and undeveloped, interest rates are 
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institutionally fixed, have been maintained fixed for long periods of time 

and have usually been negative in real terms. Therefore, financial assets 

are not an important substitute for holding money and the alternative to 

holding money is holding real assets whose return can be represented by 

the rate of inflation. The expected rate of inflation was approximated 

by the rate of inflation lagged one year on the assumption that the forma- 
3 

tion of expectations was static. 

Finally, the demand for money formulated in (l) hypothesizes 

that the demand for real money is homogeneous of degree one prices which 

may not be realistic for the Peruvian case where money illusion might be 

present. Therefore, the demand for money in nominal terms was estimated. 

The functional form regressed is the followings 

(3) log M0t = aQ + a-jlog Pt + aglog P® + ut 

where MO^ is currency .plus demand deposits, MC^ is MO^ plus quasimoney, 
. 0 

P is the price level, Y is real income, P is the expected rate of infla- 

4 tion and u is the stochastic disturbance term. 

The results of the estimation of (3) by ordinary least squares 

(OLS) using annual observations for the period 1953“78 axe shown in Table 

4.1. The estimated coefficients presented in lines 1 and 3 bave the ex¬ 

pected signs and are statistically significant.-^ The fit of the equations 

is good since 99% of the variance of the dependent variables is explained. 

However, the low Durbin-Watson statistics indicate the presence of auto¬ 

correlation. The demand for money functions corrected for autocorrela¬ 

tion by the Cochrane-Orcutt procedure are presented in lines 2, 4, and 3* 

The estimated coefficients of the demand for money^ (presented 

in line 2) have the expected signs. The estimates of the income and price 
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elasticities are not significantly different from one. Thus, the hypothe¬ 

sis that the demand for money^ is homogeneous of degree one in prices 

cannot he rejected. The elasticity of the demand for money with respect 

to the rate of inflation is not significantly different from zero which 

would indicate that the demand for money^ is determined primarily by the 

demand for transaction balances. Ninety-five percent of the variance of 

the dependent variable is explained by the independent variables. 

The demand for money^ corrected for second order autocorrelation 

is presented in line 5* The estimated coefficients have the expected 

signs and are significantly different from zero. The income elasticity 

of the demand for money^ is not significantly different from minus one 

and the hypothesis of no money illusion cannot be rejected. The demand 

for money^ is inversely related to the expected rate of inflation. This 

conforms to expectations because the demand for quasimoney usually is 

determined by precautionary or store of values motives which respond to 

the expected yield on real assets. Ninety-nine percent of the variance 

of the dependent variable is explained by the independent variables. 

The demand for money enters the reserve flow regression in terms 

of changes. Therefore, we axe primarily interested in the stability of the 

demand for money in first differences: 

(4) Alog M0t = aQ + a^ ^log + a^ ^log Yt + a^ ^ log P® + u^ . 

The results of the estimation of regression (4) axe presented below: 
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Table 4.2 OLS Estimates of the Demand for Money in First Differences 

(log-linear specification) 

Dependent 
Variable Intercept Alog pt Alog Yt Aiog p® R2 D-W 

Alog M0lt 1 .046 
(1.070) 

.639 
(3.657) 

.851 
(1.559) 

-.031 
(-.939) 

• 389 1.959 

Alog M02t 2 .035 
(.943) 

•792 
(5-188) 

.853 
(1.605) 

-.046 
(-1.631) 

• 577 1.527 

The estimated coefficients of the income and expected rate of 

inflation variables are now not significantly different from zero and only 

around 39% and 50% of the variance of the dependent variable is explained. 

This might imply that the constant elasticity specification of the demand 

for money in first differences is not adequate. The linear specification 

of the demand for money in first differences was regressed? 

.(5) AMOt = aQ + a1 APt + 32 A?t + ^ AP* + V 

The results of the estimation of equation (5) are shown below? 

Table 4.3 OLS Estimates of the Demand for Money in First Differences 
(linear specification) 

Dependent 
Variable Intercept Art an R3 D-W 

AMO, 1 -2.122 15.097 .773 -.068 • 975 1.674 
(-2.622) (26.654) (5.057) (-.821) 

AMO, 2 -3.662 32.145 • 957 -.438 .968 1.580 
(-1.848) (23.182) (2.559) (-2.149) 
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At variance with the results of Table 4.2, the fit of the equa¬ 

tions is good and all coefficients—with the exception of the coefficient 

of the expected rate of inflation in line 1—are statistically significant. 

The Durbin-Watson statistics do not indicate the presence of autocorrelation. 

The results indicate that the demand for money (5) is stable in 

the sense that it can be explained by relatively few economic variables. 

However, the stability of the demand for money for different periods of 

time should also be tested to investigate if it has shifted over time. 

Long run stability can be tested in a variety of ways. The data can be 

split up at a priori chosen-points and the resulting estimates for the 

subperiods can be compared via the Chow test or simulating the equation 

based on the first part of the period over the second part 

The sample was split into two sets covering from 1953 to 1967 

and from 1968 to 1978. The selection of the splitting point was based 

upon the observation that since 1968 the Peruvian economy underwent struc¬ 

tural changes which could have accelerated the monetarization process. 

Also, the expected rate of inflation argument in the demand for money 

may have gained new importance since the late 1960's because of the ac¬ 

celeration of the domestic rate of inflation and because since 1970 deposit 

in foreign currency, which constituted a hedge against inflation, were 

prohibited. 

The calculated P statistics that result from the application 

of the Chow test to the demand for money (5) are 6.19 and .74 for the 

7 
demand for money^ and money^, respectively. Since the value of the F 

distribution for n^=5 and ^=16 degrees of freedom at the % level is 

2.85, the null hypothesis of stability is accepted only for the demand 
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for money-g. 

The question of the stability of the demand for money can also 

be tackled by analyzing the quality of the forecast of the second subper¬ 

iod by means of the estimated coefficients of the demand for money for 

the first sutperiod. Table 4.4 presents some accuracy statistics of the 

forecast of the period 1968-1978. 

Table 4.4 Accuracy Statistics of Forecasting the Period 1968-1978 by 
the Estimated Coefficients of the Linear demand for Money 

in First Differences for the Period 1953“1967» 

MONEYi M0NEY2 
Sample Forecast Sample Forecast 

Period Period Period Period 

RMSE* .46 4.34 • 71 9.08 

RMSE/Â .46 .30 .36 •35 
Theil’s U** .45 — .36 

* RMSE = V L(P-A)£/n where P: 
A: 

predicted value 
actual value 

** Theil’s U = V 2(P-A)^/Z A£ Â: mean of the actual 
values 

The root mean square errors (RMSES) of the forecast periods are 

much higher than the RMSES of the sample periods, but this is explained 

in part because the dependent variable is increasing in value over time. 

The ratio of the RICE to the mean of the dependent variable permits a more 

accurate comparison. This ratio decreased from .46 to .30 when testing 

the stability of the demand for money^ and was almost invariable when 

testing the stability of the demand for moneyg. The Theil’s U statistics 

axe .45 and .36 respectively which is in the range of an acceptable 

prediction. . 
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In summary, the stability tests performed indicate that the demand 

for money2—specified in regression (5)—is stable. 

The Reserve Flow Regression 

The reserve flow regression described in Chapter II cannot be 

estimated since the demand for money specified in (5) is in linear terms. 

In this case the model to be estimated is composed of the following rela¬ 

tions: 

First, a linear demand for money: 

(6) M0t 
= <*o + al pt + a2Yt a3 *t + ut 

and second, the supply of money which consists of international reserves 

(R) and domestic credit (D) of the consolidated banking system: 

(7) ml = Rt + Dt . 

Assuming equilibrium in the money market and solving for the level of 

international reserves, equation (8) is obtained: 

(8) Rt = ot0 + Pt + <x2 Yt - a3 P® - Dt + ut . 

Taking first differences and rewriting (8) in regression form: 

(9) • ARt = aQ + APt + ^ A*t + a3 A?® 
+ ^ A \ + ut 

In this model the coefficients of the variables of the demand for money 

are not elasticities and thus the monetary approach predicts only thei 

sign. That is, a^ and a2 are expected to be positive and a3 is expected 

to be negative. The offset coefficient, a^, is expected to be minus one, 

indicating that any increase in domestic credit creation—ceteris paribus 

9 
—will be completely reversed by an outflow of international reserves. 

The reserve flow regression specified in (9) and regressions 

(10) and (11), all of which are presented below, were estimated: 
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(9) AR2t = B.Q + /\p ^ /\P^ + a^ + u^. 

(10) ARlt = aQ + a1 ARt + ^2 AYJ. + AP^ + a^ Ah^ + a^^Dl^ + 

(11) AR2 = aQ + a1 APt + a2 
+ a

3AP® + a^ Aht + a^ADl^. + ut 

where^^s R2 is international reserves of the consolidated hanking system, 

D2 is domestic credit of the consolidated banking system, R1 is interna¬ 

tional reserves of the monetary authorities, D1 is domestic credit of the 

monetary authorities, P is the price level, Y is real income, P is the 

expected rate of inflation and u is the stochastic disturbance term. 

The difference between regressions (9), (10) and (ll) rests primarily 

on how international reserves and domestic credit axe defined. 

The Peruvian monetary authorities consist of the Central Reserve 

Bank and the "Banco de la Nacion." The Central Reserve Bank exercises 

the normal functions of a central bank such as regulating banking acti¬ 

vities, implementing monetary and credit policy and administering the 

country's international reserves. This latter function has been restric¬ 

ted, however, by the participation of the "Banco de la Nacion" as a regu¬ 

lator of the foreign exchange market since 1970. This bank was estab¬ 

lished with capital subscribed entirely by the government and was designed 

to be its financial agent. The sum of the international reserves and 

domestic credit of the monetary authorities constitute the monetary base. 

The Peruvian consolidated banking system is composed of the monetary 

authorities and the commercial, savings and development banks. 

Since 1970 the international reserves of the monetary authori¬ 

ties are fundamentally equal to those of the consolidated banking system 

due to the centralization of the foreign exchange in the Banco de la 

Nacion. However, in some of the previous years they differed widely. 



56 

Therefore, the relevant dependent variable to explain the balance of pay¬ 

ments is the change in international reserves of the consolidated banking 

system. On the other hand the policy variable available to the monetary 

authorities is its own domestic credit creation, because the change in 

domestic credit of the consolidated banking system is partly determined 

by the money multiplier, which in turn is partly determined by variables 

outside the range of control of the monetary authorities, as for example 

the public's and banks' portfolio preferences. 

Table 4.5 presents the OLS estimates of regressions (9)» (10) 

and (11) for the period 1954-1978. All the estimated coefficients have 

the signs predicted by the monetary approach but the coefficient of the 

change in the expected rate of inflation fails to be statistically sig¬ 

nificant in every regression and the coefficient of the change in the 

money multiplier is not significantly different from zero in line (3)» 

The coefficients of determination are high and the Durbin-Watson sta¬ 

tistics do not indicate the presence of autocorrelation at the 1% level 

of significance. 

Increases in domestic price and income changes result in inflows 

of international reserves. On the other hand, increases in the domestic 

component of money or of the monetary base either through increases in 

domestic credit creation or increases in the change of the money multi¬ 

plier result in international reserves outflows. The coefficient of the 

change in net domestic credit is always in the neighborhood of minus one 

and the null hypothesis that it is not significantly different from minus 

one cannot be rejected. 
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Interpretation of the Results 

The results of the estimation of the reserve flow regression 

support the hypotheses that an inverse relationship between an expansion 

in the domestic credit component of themoney supply and international 

reserves flows exists, and that increases in real income and price 

changes and decreases in the change of the expected rate of inflation 

result in international reserves inflows. That is, the principal asser¬ 

tion of the monetary approach to the balance of payments, namely that the 

balance of payments is a monetary phenomenon, is supported. 

Two questions will be examined simultaneously here. First, are 

there any biases in the estimation of the reserve flow regression? 

Second, can the reserve flow regression differentiate between the pre¬ 

dictions of the monetary approach and of other theories of balance of 

payments determination? Some answers to this question can be given with 

12 
respect to the income/absorption theory of the balance of payments. 

The income/absorption theory of balance of payments adjustments 

postulates that an increase in the money supply worsens the balance of 

payments but not sufficiently to cancel completely the initiating change 

in the money supply. The mechanism is as follows. An increase in the 

money supply, caused by an increase in domestic credit, raises income 

which is reflected only partially in an increased demand for imports since 

the marginal propensity to import is less than one. Furthermore, the rise 

in the money supply lowers domestic interest rates relative to foreign 

rates, producing a capital outflow. The outcome is a net deterioration 

in the balance of payments. But the values of the relative propensities 

and elasticities are such that an initial increase in the monetary base 
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is only partly counteracted by a reserve outflow. 

All the processes outlined cannot be applied to the Peruvian 

economy because the interest'rate mechanism is not efficient and because 

foreign capital flows do not respond to Peruvian interest rates differ¬ 

entials. An excess supply of money, however, could reduce foreign capi¬ 

tal inflows by reducing the requirements of foreign indebtedness. 

Thus, according to the income/absorption analysis, the value of 

the offset coefficient is negative but less than one. Therefore, a nega¬ 

tive estimate of the offset coefficient does not by itself distinguish 

the monetary from the standard income/absorption approach to the balance 

of payments, only an estimate of minus one can make the difference. The 

empirical results for Peru then support the monetary over the income/ 

absorption approach since the offset coefficients estimated by the reserve 

flow regression are not significantly different from minus one. There are, 

however, two sources of estimation bias which will favor the acceptance of 

the monetary over the income/absorption hypothesis. 

First, the estimated offset coefficients will be biased if a 

policy of sterilization of the monetary effects of the balance of payments 

is implemented. 

Consider an equation in which the change in net domestic assets 

is a function of the change in net international reserves and other varia¬ 

bles so that now the change in domestic credit is the dependent variable 

and the change in international reserves an explanatory variable. The 

The coefficient on the change in international reserves—the sterilization 

coefficient—measurer the use of monetary policy to sterilize the monetary 

impact of reserve flows. Under complete sterilization, this coefficient 
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would be minus one. However, the monetary approach assumes that no sterili¬ 

zation at all takes place and therefore postulates a zero value for the 

sterilization coefficient. Consequently, the use of ordinary least squares 

to estimate either an offset or a sterilization coefficient will involve a 

simultaneous equation bias unless the true value of the other coefficient 

happens to be zero. 

To solve for this bias, both a sterilization equation and the 

reserve flow regression have to be solved simultaneously. The sterilization 

equation is conventionally called the reaction function of the monetary 

authorities. If the change in international reserves constitutes the bal¬ 

ance of payments target of monetary policy at least another variable 

must enter the equation to represent the domestic target. The reaction 

functiqn here specified is of the following forms 

(12) ADt = bQ + ^ A*t + b2APt + b3 A(GE/GR)t + \ A»t + ut 
where /V GE/GR) is the change in the ratio of government expenditure 

13 
to government revenues. 

The change in income and change in prices variables are entered 

into the reaction function as a proxy of the domestic target of monetary 

policy. The signs of b^ and b^ will be positive if the monetary authori¬ 

ties supply more money as real income and prices increase. But b^ will 

be negative if the monetary authorities engage in countercyclical mone¬ 

tary policy and ^ will be negative if credit policy is used as an in¬ 

strument to counteract price increases. 

The results of the two stage least squares (2SLS) estimation 

of the reserve flow equation and the reaction function of the monetary 

authorities for the period 1954-78 are presented in Table 4.6. The point 
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estimates of the offset coefficient are now somewhat higher than those 

obtained from a single equation estimation but only the one of the third 

group of equations is significantly different from minus one. The steri¬ 

lization coefficient indicates that the Peruvian monetary authorities 

sterilize the monetary effects of international reserve flows by a coeffi¬ 

cient of about 0.5» Thus, sterilization even though strong, is not com¬ 

plete and the Peruvian monetary authorities have only incomplete control 

over the money supply. 

The coefficients of the change in income and prices imply that 

domestic credit is supplied as income and prices grow. This indicates 

that credit policy has tended to be passive in that it has not been used 

as a countercyclical instrument or as a control variable to fight domestic 

inflation. The change in the ratio of government expenditure to govern¬ 

ment revenue is positively related to net domestic credit creation indica¬ 

ting that increases in expenditure relative to government revenue are 

financed by money creation. However, not much confidence should be given 

13 
to this coefficient since it is not significantly different from zero. 

After solving for the simultaneous equation bias introduced by 

the presence of sterilization policies, the results still favor the mone¬ 

tary over the income/absorption approach. Two of the three estimated 

coefficients are not significantly different from minus one while the third 

is greater than minus one in absolute terms. A second source of bias in 

the estimation of the reserve flow regression could, however, account for 

these results. 

The monetary base identity (or the money supply identity), 

AR= A •H - A indicates that by definition a change in D results 

in an opposite change in R of the same amount unless the monetary base 
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(or money supply) increases or decreases. Therefore, this identity causes 

the estimates of the offset coefficient to he biased towards unity. 

There are two reasons for which this bias could be present in . 

the estimation of the reserve flow regression. First, it is likely that 

the hypotheses that domestic prices and income are exogenously determined 

are not justified. If increases in domestic credit increase income and 

prices, the offset coefficient is expected to be less than minus one in 

absolute terms. This is so because part of the excess supply of money 

would be absorbed domestically by an increase in the demand for money and 

therefore, could not flow out of the economy. Second, the devaluations 

14 undertaken during the period of study and the presence of foreign trade 

and payments restrictions and foreign exchange regulations, would all work 

to complicate an exactly offsetting relationship between credit expansion 

and international reserves flows. 

Other things being equal, an exogenous rise in the country's 

real income will cause a balance of payments surplus according to the 

monetary approach and a deficit (via a deterioration of the current account) 

according to the income/absorption approach. The empirical evidence indi¬ 

cates that increases in Peruvian real income axe accompanied by balance of 

payments surpluses since the estimated coefficients of the income variable 

in the reserve flow regression axe always positive. 

The monetary and income/absorption approaches could, however, be 

compatible if increases in real income were accompanied by balance of trade 

deficits and capital inflows large enough to result in a balance of pay¬ 

ments surplus. This is probably the case since it is generally recog¬ 

nized that economic development is characterized by balance of trade 
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difficulties. 

According to the income/absorption approach, increases in domes¬ 

tic prices result in international reserve outflows, while the monetary 

approach relates positively increases in prices and flows of international 

reserves. Again, the first approach refers to the trade balance, while 

the monetary approach to the overall balance of payments and thus the 

predictions are not entirely comparable. Bearing this in mind, the empiri¬ 

cal evidence supports the hypothesis that increases in Peruvian prices 

result in balance of payments surpluses, that is, the effect of price 

increases on the demand for money is stronger than its effect on the 

Peruvian demand for imports and supply of exports. These estimates could 

however be biased. The devaluations undertaken during the period of study 

both increase domestic prices and improve the balance of payments. There¬ 

fore, the positive relation between prices and international reserves 

flows could be explained by the devaluations undertaken. 

A final distinguishing propositin between the monetary and 

income/absorption approaches is related to the ability of the monetary 

authorities to control the money supply. The income/absorption theory 

invariably assumes that the monetary authorities can sterilize the mone¬ 

tary effects of balance of payments disequilibriums. This is completely 

opposed to the monetary approach which postulates a long run zero steri¬ 

lization coefficient. 

The result of the simultaneous estimation of the reserve flow 

and the reaction function regressions indicate that the monetary authori¬ 

ties are able to sterilize partially. However, the various devaluations 

executed during the sample period would support the hypothesis of the 
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monetary approach that sterilization is only possible as long as the mone¬ 

tary authorities are prepared to devalue (or revalue) the exchange rate. 

There is one additional source of bias in the estimation of the 

reserve flow regression: if domestic prices and income are not exogenously 

determined, as postulated by the monetary approach, a simultaneous equation 

bias will be present. 

Specification and Estimation of a Monetary Model of Balance of Payments 

Determination. 

The monetary approach to the balance of payments is viewed as 

being concerned with the long run since it does not explicitly analyze the 

adjustment process of the balance of payments in the short run. The theory 

neither makes any prediction as to how the change in foreign reserves of 

a country is brought about, i.e. whether through the trade balance or the 

capital balance or some combination of the two, nor does it deal directly 

with the question of whether these changes in foreign reserves are a re¬ 

sult of the impact of changes in real money balances on the expenditures 

on goods and on the demand for international financial assets or the re¬ 

sult of the effect of changes in the interest rate on both, expenditures 

on goods and international capital flows. The monetary approach deals only 

with the ultimate result that the change in foreign reserves is equal to 

the difference between the flow demand for money and the flow supply of 

domestically created money. 

In the following pages a model that is concerned with the short 

run process by which monetary variables affect the balance of payments is 

developed. The model recognizes that real income and domestic prices are 
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not exogenously determined but that may respond to the conditions in the 

money market. An excess supply of money thus has three "escape valves"— 

namely, raising domestic prices, increasing real income and diminishing 

the trade or the capital balances. 

The model also considers that in an open economy the money supply 

(or mor exactly the monetary base) is no longer determined by policy, be¬ 

cause changes in it can be brought about through balance of payments 

surpluses or deficits. The domestic component of the money stock then 

becomes the appropriate instrument of monetary policy. 

The model formulated tries to answer two questions» (l) What 

are the effects of changes in the domestic component of the money supply 

on aggregate demand and prices? and (2) What axe the effects of these 

changes on income and the balance of payments? 

The model here presented is based on the model specified by 

Mohsin S. Khan for ten developing countries.^ Since Khan’s model accu¬ 

rately tracked the Peruvian trade balance it has been used as a starting 

point on which to build by incorporating particular features of the Peru¬ 

vian economy. At variance with Khan's model, the model here presented 

disaggregates prices and output and thus, can distinguish effects of 

the monetary impulse on prices and real income. 

The Model 

The model is composed of four behavioral equations and three 

identities and is presented in Table 4.7. 
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Table 4.7 Monetary Model of Income and Balance of Payments Determination 
* 

Demand for Real Imports 

(i) = a0 + + + a^^t + ^t ’ a^ > 0, a2 < 0, 

a^ < 0 

Supply of Real Exports 

(ii) Xt = bQ + bjYt + b^^ + u^j bx >0, b2 > 0. 

Real Private Aggregate Expenditure 

(iii) AEt = c0 + ClYt + c2Pt + c^P® + c4M0t + c 

c^ ^ 0 > c2 ^ 01 > 0, c^ > 0, c j, > 0 

Change in Prices 

(iv) Art = d0 + Vt + ^ + d3M°t + d4 Ap"t + u(.t 

d^ < 0, d2 > 0, dj> 0, d^ > 0 

Real 'income 

Yt = AEt + Gt + Xt - Mt 

The Change in Net Foreign Assets 

AR
t = (X*PX)t - (M-PM)t + 0It 

The Money Supply 

MOt= Rt+Dt 

Endogenous Variables; Exogenous,Variables: 

M: real imports Di» dummy variable 

X: real exports Pe: expected rate of inflation 

AEt real private aggregate expenditure PX: price of exports 
P: change in domestic prices 01: items of the balance of pay¬ 
YJ real income ments other than the balance 

ARS change in the international reserves of trade 
of the consolidated banking system D: domestic credit of the con¬ 

MO: money supply solidated banking system 
PM: price of imports 
G: real government expenditure 

* The coefficients and the error terms of the text have been renamed 
for simplification. 
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The demand for real imports is a positive function of real income 

and a negative function of the relative price of imports to domestic prices. 

The effects of relative price variations due to an overvaluation or deval¬ 

uation of the exchange rate will also he captured by the relative price 

argument because the imports price index is based upon the level of import 

prices in domestic currency. A dummy variable designed to capture the 

effect of the import restrictions increasingly imposed since 196? is in¬ 

cluded. Its coefficient is expected to be negative because increasing 

restrictions would have reduced the value of autonomous imports. 

The demand for real imports is specified in the following 

linear forms 

(i) Mt = ao + a^ Yt + 82 + a3 ü3-t + ^t* ai>0* a2<0* a3<0 

where M represents real imports, Y is real income, (PM/P) is the ratio of 

inport prices to domestic prices and D is the dummy variable.^ 

In the small country case exporters are generally price takers 

in the world market and can sell whatever they produce. The supply of 

Peruvian exports is, therefore, a function of the productive capacity of 

the country which is approximated by the level of permanent income. 

A relative price variable was not expected to be significant in 

this case for two reasons: l) Peruvian exports consist mainly of raw 

materials and basic products. Changes in their production will be limited 

by productive capacity which usually can only be increased with major in¬ 

vestments. Thus, price changes are not likely to be followed (at least 

in the short run) by production changes. 2) If Peruvian exports were 

domestically consumed in a significant proportion increases in the price 

of exports could result in an increase in exports by reducing the volume 
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of exportables supplied domestically. However, this is not the case since 

the domestic consumption of exportables is not significant. 

In a long run context, however, the relative price of exports 

to domestic prices would be a relevant explanatory variable of the supply 

of exports. Investment in the export sector is determined by its profita¬ 

bility relative to other sectors of the economy. 

The supply of real exports is specified as follows: 

(1) *t * b0 + ^ Ï* - u,t , ^>0 

* 
where Y^ represents permanent income. The level of permanent income is 

assumed to adjust every period to the difference between actual income 

in period t and permanent income in period, t-1. 

(2> A - Tt-1 = 6 (ït - T^J.) . 0<9<1 . 

This formulation suggests that the level of permanent income is a weighted 

average—where 3 is the weight—of current income and the previous level 

of permanent income, or, that it is a weighted average of the present and 

the previous values of income. This can be observed by solving equation 

(2)* 

(3) T* = PTt + (1 - 3) Y;.! 

W Y* = 3Yt + g(l - 3) ït-1 + 3(1 - 3)aYt_2 + . . . 

Substituting (4) into equation (l) and solving by the Koyck transforma¬ 

tion, the estimating regression (ii) is obtained: 

(5) xt - pi>0 + \ * (1 - 9)^! + - (1 - 9)^ 

or 

(ii) Xt = b0* + b^ Yt + b2- ^ + ujt 5 \'> 0, V> 0 . 
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In the standard-Keynesian analysis, real aggregate expenditure is 

assumed to he a function of real income and the interest rate. In this 

framework, monetary policy affects real expenditures by changing the rate 

of interest and thereby stimulating investment. The Peruvian financial 

system, as of most LDC's, is characterized by credit rationing and insti¬ 

tutionally fixed interest rates. Therefore, a more adequate approach to 

analyze the impact on aggregate expenditure of monetary expansion is to 

include the excess supply of money in the aggregate expenditure function. 

Since the public has a desired stock of liquid assets (which in Peru would 

be mainly represented by the stock of money^), a change in the supply of 

money would create an excess demand or supply of this stock of liquid 

assets and this would cause changes in expenditures as the public attempts 
> • 

to restore or get rid of cash balances to re-establish its desired posi¬ 

tion. 

Desired real aggregate expenditure is then a positive function 

of real income and a negative function of the flow demand for money 

balances:^ 

(6) AE^ = co + ci Yt + C2 Ft + U3t * cl > °» c2 < 0 

* 
where AE^ is the desired level of private aggregate expenditure that is 

private consumption and investment. Government expenditure is not inclu¬ 

ded since it may be assumed that in Peru, as in many LDC's, government 

expenditure is not restricted by the monetary authorities but that net 

domestic credit to the government is determined by its budgetry require¬ 

ments. F is the flow demand for money which is assumed to be a propor¬ 

tional function of the stock excess demand for money balances: 
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(7) Ft = Y(MO® - MOt) , 0 < y < 1 

where MO is the stock of nominal money and the superscript D refers to 

demand. 

The stock demand for money balances is specified as a positive 

function of real income (Y) and the price level (p) and as a negative 
■e 

function of the expected rate of inflation (p ), 

(8) MO® = dQ 
+ d1 Yt + d2 Pt + d^ 2® + u^ j > 0, dg < 0, d^>0 

Substituting equations (7) and (8) into (6), regression (9) is obtained: 

(9) AE* = (c0+c2Yd0) + (c1+c2Yd1)Yî + c2Yd2Pt + c^d^® - c2YM0t 

+ (c2Yu4t + u3t} 

or 

(9*) AE^ = c0' + c1
,Yt + c2'Pt + c3’P® + c4’M0t + , 

c^ ^ 0 , c2 <0, c^ >0, C£|_ >0. 

Finally, under the assumption that desired real aggregate expenditure 

does not adjust to real income and the flow demand for money within one 

period, a partial-adjustment formulation was tested: 

(10) AEt - AEt_1 = \ (AE* - AEt_1) 0 < \ <1 . 

Substituting (9') into (10) and solving for the current value of aggregate 

expenditure regression, (11) was obtained: 

(11) AEt = \cQ* + \c1’Yt + lc2'Pt + Xcyp® + \c^'MOt + (l-\)AEt_1+ \u^ 

or 

(iii) AEt c0 + C1 Yt + c2 Pt + c3 Pt + c4 MOt + °5 ^t-l + u4t 

cl'< °» c2 K °» c3” > °» V >0’ c5" > 
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The change in the level of domestic prices is specified as a 

negative fmotion of the flow demand for money and a positive fmotion 

of the change in import prices: 

(12) APt = 
e
0 
+ e!Ft 

+ e2 + u5t 5 e1 < 0, e£ > 0 

where F is defined as in equation (7)» and A PM is the change in the 

index of inq>ort prices. 

Like aggregate expenditure, domestic prices are hypothesized to 

be directly influenced by the disequilibrium in the money market. The 

change in the price of imports incorporates the effect of imported infla¬ 

tion in the determination of domestic prices. Because exportables are hot 

consumed domestically in a significant proportion, its price was not in¬ 

cluded as a determinant of domestic prices. 

Substituting1-equation (7) into (12) the estimating equation (13) 

is obtained^: 

(13) A*t = (eo+eiYdo) + elYdlYt + ®lYd/t " elYMOt + e2 APMt 

+ (u5t 
+ elYU4t) 

or 

(iv) Art » e0’ + Si'ït + «2'
#t + e3-BOt + e4' AP«t + uJt’ 

e1'< 0, e2' > 0, e^' > 0, e^' > 0. 

The three identities of the model explain real income, the 

change in international reserves and the money supply. 

Real income is equal to the sum of real private aggregate 

expenditure, real government expenditure and real exports minus real 

imports: 

(v) ït = AEt + Gt + Xt - Mt . 
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The change in net foreign assets of the consolidated hanking 

system is by definition equal to the overall balance of payments: 

(vi) BOP = ARt = (X • PX)t - (M * PM)t + 0It , 

namely, the change, in international reserves is equal to nominal exports 

minus nominal imports plus all other items (Ol) of the balance of payments. 

PX and PM are the price of exports and the price of imports, respectively, 

and are exogenously determined by the small country assumption. 

Finally, the supply of money equals the stun of net foreign 

assets and net domestic assets of the consolidated banking system: 

(vii) M0t = Rt + Dt . 

Initially, a short term capital flow equation was included in 

the model. It wan hypothesized that a tight domestic monetary policy 

would induce residents to obtain financial resources from abroad and 

thus*would result in an inflow of short term capital. This structural 

equation however could not be estimated because a consistent series of 

short term capital flows was not available. 

To elucidate the workings of the model let us consider the 

effects of an exogenous increase in the net domestic assets of the con¬ 

solidated banking system. This will directly increase the nominal money 

supply which will tend to increase both real aggregate expenditure and 

the change in prices. The increase in the price level will have a feed¬ 

back effect on aggregate expenditure and will tend to increase inports. 

These changes will affect real income which in turn will affect aggregate 

expenditure, imports, exports and the level of prices. 

If a net deterioration of the balance of trade results, net 

foreign assets will decrease (assuming constant all other elements of 
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the balance of payments). If sterilization policies were not put into 

effect, the money supply would then decline. A once and for all increase 

in net domestic credit would have a temporary effect in the economy in the 

short run, but in the absence of sterilization policies, in the longer run 

the effects would be partially reversed. 

The Results of the Estimation 

The model was estimated by two stage least squares. The data 

utilized is described in the Appendix and the structural estimates are 

presented in Table 4.8 

In the import equation all estimated coefficients have the signs 

expected by theory and only the coefficient of the dummy variable is not 

significant at the 5% level. An increase of one billion solès in real ' 

income will increase real imports by more than one quarter of a billion. 
c 

The relative price effect indicates that a doubling of the price of im¬ 

ports relative to the level of domestic prices will decrease imports by 

fourteen billion, which is a relatively strong effect since the mean 

value of imports of the sample period was of twenty-one billion. 

These coefficients imply elasticities at the mean values of 

19 
1.2 and -0.6 for real income and relative prices, respectively. 7 Thus, 

increases in real income increase real imports more than proportionally 

while increases in relative prices reduce real imports less than propor¬ 

tionally, which shows that Peruvian imports are price inelastic. The 

value of the dummy variable indicates that the import restrictions intro¬ 

duced since the late 1960's were ineffective: autonomous imports were 

reduced by around five billion soles. 
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Table 4.8 2SLS Estimates of the Monetary Model of Income and Balance 
of Payments Determination, Peru: 1954-1978. 

Demand for Real Imports: 

M. = 11.654 + .286 Y. - 14.517 (PM/P). - 5*202 Dl. 
x (2.147) (7*014; (-4.187) (-2.037) 

R3 = .913 DW = 1.088 

Supply of Real Exports: 

Xt = 2.114 + 0.1(10-4) Yt + 0.900 X 

(1.027) (.001) (9*782) 

R3 = .904 DH = .746 

Real Private Aggregate Expenditure: 

AEt = 1.880 + .604 Yt - 15*787 Pt + *297 P® + *445 M0t + .414 AEt_1 

(.636) (6.242) (-6.173) (1*940) (5*719) (4.327) 

R3 = .996 DH = .784 

Change in Domestic Prices: 

APt = *168 - .00518 Yt + .01718 P® + .00744 M0t + .l6lAPMt 

(1.268) (-2.690) (4.127) (4.641) (4.314) 

R3 = .991 DW = 1.670 

Real Income 

Yt = AEt + Gt + Xt - Mt 

Change in Net Foreign Assets 

AR
t = (X*PX)t - (M*PM)t + 0It 

The Money Supply 

MOt = Rt + Dt 
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In the export equation both coefficients have the expected signs} 

however, only the coefficient of the lagged dependent variable is statis¬ 

tically significant. No relation between current real income and real 

exports is shown to exist. Solving for the coefficient of permanent in¬ 

come from the estimated coefficients a value of .0001 is obtained which 

indicates that Peruvian exports axe only spuriously related to current and 

past levels of real income, and that they have an important autonomous 

. 20 component • 

In the real private aggregate expenditure function, all coeffi¬ 

cients have the expected signs and with the exception of the coefficient 

of the expected rate of inflation all are statistically significant. Both 

real, income and the supply of money "have a positive impact on real aggre¬ 

gate expenditure. A one billion sole increase in each of these variables 

would result in a one billion sole increase in real private aggregate 

expenditure. The hypothesis that increases in domestic prices and de¬ 

creases in the expected rate of inflation will induce the public to re¬ 

store their money balances and thus cut back expenditure is accepted. 

The coefficient of the lagged dependent variable is signifi¬ 

cantly different from zero. This implies that the coefficient of adjust¬ 

ment is significantly different from one, and thus, that current aggregate 

expenditure adjusts only partially to the desired level. The mean time 

lag is 0.7 which means that the adjustment takes around one and a half 

years. 

The estimated coefficients of the structural equation that 

explains the change in domestic prices are all statistically significant. 

Increases in real income and decreases in the expected rate of inflation 
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will increase the demand for money and thus reduce the adjustment of the 

money market by price increases. On the other hand, increases in the 

supply of money, ceteris paribus, will accelerate price changes. Impor¬ 

ted inflation is also an important determinant of the rate of change of 

Peruvian prices. 

The fit of the structural equations of the model is good. The 

coefficients of determination range between 90 and 99 percent. The Dur¬ 

bin's H statistics of the structural equations of exports and real aggre¬ 

gate expenditure lead to accept the null hypothesis of no autocorrelation 

while the Durbin-Watson statistics of the demand for imports and the 

21 
change in prices fall in the inconclusive region. 

Interpretation of the Results 

The results of the estimation of the monetary model permit to 

conclude that domestic prices, real aggregate expenditure and real imports 

respond to the conditions in the money market. The process is the follow¬ 

ing. An increase in the money supply, let us say by an increase in domes¬ 

tic credit to the government, will directly increase prices and real aggre¬ 

gate expenditure. The rise in aggregate expenditure will increase income 

and thus imports will increase through the price and income effects. 

Exports, however, are mostly autonomous and their response to 

monetary expansion through changes in income is not significant. If all 

other items of the balance of payments are exogenous to monetary shocks, 

the net effect of the initial domestic credit expansion will be a net 

deterioration of the balance of trade. Under ceteris paribus conditions, 

the initial increase in domestic dredit will be partly offset by the 
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balance of payments deficit. 

A policy of monetary expansion at rates that exceed the rate of 

growth of the demand for money must take into consideration the develop¬ 

ment of the export sector to prevent a loss of international, reserves. 

The events of the 1970's that were briefly presented in the first 

pages of this chapter can be partly explained by the insight obtained from 

the model. The finance of the government's budgetry requirements through 

credit creation resulted in an excess supply of money which pressed on 

domestic prices and increased real aggregate demand and real imports. 

For exogenous motives (reduced investment in previous years, ecological 

factors, etc.) real exports were stagnant and did not respond to the in¬ 

crease in the general level of economic activity. 

Balance of trade difficulties developed but until 1975 the gov¬ 

ernment was able to finance them by incurring added foreign debt to an 

extent which permitted an increase in the stock of international reserves. 

The increase in foreign assets had a feedback effect on prices, aggregate 

expenditure and imports. Between 1975 and 1977, the balance of payments 

showed deficits, but since 1976 both the balance of trade and the balance 

of payments improved gradually culminating in surpluses in 1978. This 

gradual improvement and final outcome were the result of various factors. 

First, the monetary effects of these deficits together with the increase 

in domestic prices reduced the rate of growth of the real supply of money; 

second, the devaluations undertaken affected positively the balance of 

trade by their effects on monetary and real variables; and finally, exports 

developed favorably. 

The following conclusions may be stated regarding the effects of 
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a devaluation of the exchange rate. First, a devaluation will improve the 

balance of trade through the relative price argument in the demand for 

imports, and by increasing the demand for money, thus reducing real aggre¬ 

gate expenditure and thereby income. Since domestic prices and income 

respond to monetary expansion, a tight monetary policy may facilitate a 

successful devaluation. This is especially so since devaluation will 

result directly in price increases which, even though they will tend to 

Increase the demand for money, and thus reduce imports, will also reduce 

the real rate of devaluation. 
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FOOTNOTES 

Note that this definition of money^ is not equivalent to the 
definition utilized in the U.S. In Peru, quasimoney includes primarily: 
time and savings deposits in domestic currency, demand and time deposits 
in foreign currency, mortgage certificates and foreign exchange certifi¬ 
cates. 

2 
John T. Boorman, "The,Evidence on the Demand for Money: Theo¬ 

retical Formulations and Empirical Results," in Thomas M. Havrilesky and 
John T. Boorman eds., Current Issues in Monetary Theory and Policy, (Illi¬ 

nois: AHM Publishing corporation, 1976), p. 317* 

3 
Assuming static expectations is not unrealistic for LDC’s. See 

Joseph 0. Adekunle, "The Demand for Money: Evidence from Developed and 
Less Developed Economies," IMF Staff Papers, Vol. XV, no. 2, July 1968, 

pp. 253-4. 

4 
See the Appendix for a description of the data. 

•^Statistical significance is tested at the % level unless 
otherwise indicated. 

^Stephen M. Goldfeld, "The Demand for Money Revisted," 
Brookings Papers on Economic Activity, no. 3» 1973* P* 591* 

7 
The Chow test is described in G.S. Maddala, Econometrics, 

(New York: McGraw-Hill Book Company, 1977)* P• 198. 

g 
These results shall be considered cautiously however, because 

the standard errors of the estimate of the regressions for the subperiods 
are different, which may lead to inaccurate results. See G.S. Maddala, 
Econometrics, op. cit., p. 199» 

9 
Note that this model can only be applied in a straight-forward 

manner when international reserves and domestic credit are defined as of 

the consolidated banking system. When they are defined as of the monetary 

authorities the money supply is given by the product of the money multi¬ 
plier times the monetary base, that is, h-t • or h^R+D)^, the first 
difference of which cannot be obtained. 

^See the Appendix for a description of the data. 

^The sources of bias in the reserve flow regression are analyzed 
in Stephen M. Magee, "The Empirical Evidence on the Monetary Approach to 
the Balance of Payments and Exchange Rates," American Economic Review, 

Vol. 66, no. 2, May 1976, pp. 163-170; see also Mordechai E. Kreinin and 
Lawrence H. Officer, "The Monetary Approach to the Balance of Payments: 
A Survey," Princeton Studies in International Finance, no. 43 (Inter- 
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national. Finance Section, Department of Economics, Princeton University, 
1978), p. 54. The ability of the reserve flow equation to differentiate 
between the monetary and the income/absorption approach was first analyzed 
by Mordechai E. Kreinin and Lawrence H. Officer, "The Monetary Approach," 

op. cit., pp. 52-68. 

12 
See the Appendix for a description of the data. 

13 
More significant results might have been obtained if the varia¬ 

ble (GE/GR) would have referred to the expenditure and revenue of all 
the public sector; however, only data for.the central government was avail¬ 

able . 

Note that devaluation will also tend to bias upward the offset 
coefficient because of its effect on the revaluation of the international 
reserves. 

^Mohsin S. Khan, "The Determination of Balance of Payments and 
Income in Developing Countries," The Monetary Approach to the Balance 
of Payments. A Collection of Research Papers by Members of the Staff of 
the IMF, (Washington, D.G., 1977). PP. 243-274. 

A partial adjustment mechanism for imports which assumes that 
actual imports adjust only partially to the excess demand for imports was 
initially specified. However, since the estimated coefficient of adjust¬ 
ment was not statistically significant the lagged dependent variable was 

deleted. 

17 
This aggregate expenditure function is similar to the one pre¬ 

sented in Mohsin S. Khan, "A Monetary Model of the Balance of Paymenst. 
The Case of Venezuela," Journal of Monetary Economics. Vol. 2, no. 3» 
July 1976, pp. 314-5- 

TO 

The price variable in the right hand side of the resulting 
equation was deleted since the money market is adjusted in part by price 
variations. 

19 
These elasticities are very similar to the ones obtained from 

the estimation of the demand for real imports in log-linear functional 
form. 

20 
Note however that not much confidence should be given to this 

result because, not only the coefficient of current income was not statis¬ 
tically significant, but the coefficient of the permanent income variable 
should have been estimated by a non-linear estimation method. 

21 
The value of k' for the Durbin-Watson test is 12; that is the 

number of exogenous variables in the model. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The analysis of the monetary approach to the balance of pay¬ 

ments has been undertaken to evaluate the role of monetary variables in 

the determination of the balance of payments in LDC's. The main charac¬ 

teristic of the monetary approach can be summarized by the proposition that 

in open economies maintaining fixed exchange rates the balance of payments 

is in the long run determined by the demand for and the supply of money. 

The implications and policy conclusions of the monetary approach 

can be restated briefly as follows. First, if the demand for money is 

stable and independent of its supply, monetary policy will have a large 

and predictable impact on international reserves by the control of domes¬ 

tic credit creation. Second, the money supply is an endogenous rather 

than a policy determined variable as long an the monetary effects of the 

balance of payments are not sterilized. The monetary authorities can 

control only the domestic credit component of the monetary base. Third, 

since the demand for money is a demand for a stock, balance of payments 

disequilibria are temporary and self-correcting. Therefore, corrective 

policies for balance of payments disequilibria are unnecessary. They are 

also inefficient in the short run. The only possible long run remedy to 

a deficit is a reduction in the rate of credit creation. 

The empirical ' relevance of monetary variables in the determi¬ 

nation of the balance of payments has been tested in two groups of econo¬ 

metric studies. The first group tests the long run predictions of the 
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monetary approach by the estimation of the reserve flow regression which 

relates changes in international reserves to changes in the demand for 

money and changes in domestic credit. The second group specifies and 

estimates monetary models which elucidate the short run process by which 

monetary variables affect the balance of payments. 

In developing countries, monetary expansion is relied upon as 

a source of finance for investment and for the government’s budget defi¬ 

cits. In the absence of well developed financial markets, the effects of 

an excessive monetary expansion are likely to fall on spending in domestic 

and foreign goods and services and foreign financial assets. These fac¬ 

tors and the relevance of foreign exchange reserves for economic growth 

determined the impetus toward the study of the relationship between mone¬ 

tary variables and the balance of payments in LDC's. 

The monetary approach rests on the hypotheses of stability of 

the demand for money, exogeneity of domestic income, prices and interest 

rates, and of no long run sterilization. Empirical evidence supports the 

hypothesis that the demand for money in LDC’s is stable. But it is not 

independent of the money supply, i.e. income, prices and the interest rate, 

are not exogenously determined but are variables that may respond to mone¬ 

tary shocks. In LDC’s any attempt to pursue a sterilization policy will 

be difficult due to the ineffectiveness of the instruments of monetary 

policy available to the monetary authorities. Also, sterilization will be 

asymmetric because deficits can be sterilized relatively easier than sur¬ 

pluses. There is a general reluctance to effect tight monetary policies. 

Easy money policies are the rule. 

The review of several empirical studies that analyze the role of 
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monetary variables in the determination of the balance of payments of vari¬ 

ous LDC's indicate thats l) increases in the rate of growth of credit cre¬ 

ation (for a given rate of growth of the demand for money) generate less 

than proportional international reserves outflows; 2) increases in the 

rate of growth of the demand for money (for a given rate of growth of domes¬ 

tic credit) determine international reserves inflows; 3) in the short run 

an increase in domestic credit affects the balance of payments primarily 

through the following mechanisms: a) increasing income and thereby imports 

and exports, b) decreasing the domestic interest rate and thereby, genera¬ 

ting short term capital outflows and c) increasing domestic prices and 

thereby affecting imports. 

The following general conclusions and policy directives may be 

inferred from these findings: 

First, the exactly offsetting inverse relationship between 

changes in domestic credit and changes in international reserves postu¬ 

lated by the monetary approach cannot be expected. An excessive expan¬ 

sion of domestic credit does not have to result in proportional reserve 

outflows since it may increase domestic prices and income and reduce inter¬ 

est rates, thereby increasing the demand for money. This is supported by 

the estimated offset coefficient equal to -.45 obtained from a sample of 

thirty-nine developing countries. The size of the offset coefficient for 

a particular country will depend on certain characteristics of its economy. 

The further the economy is from full employment, the larger its nontrada¬ 

ble goods sector, and the more regulated its foreign trade and payments' 

transactions, the lower will be the offset coefficient in absolute value. 

Second, the policy directive that monetary policy will have a 
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large and predictable impact on international reserves cannot be accepted. 

The control of domestic credit will have an impact on the balance of pay¬ 

ments. However, its size will be determined by the relationship between 

the supply of money and prices, income and the interest rate rate and its 

predictability will depend on the stability of both this relationship and 

the demand for money. Since the value of the offset coefficient is ex¬ 

pected to be lower than one in absolute value, a greater than proportional 

change in domestic credit will be called for to achieve a certain balance 

of payments' target. 

Third, the proposition that the money supply is an endogenous 

variable is realistic for less developed countries which usually have a 

large foreign sector and where sterilization policies cannot be under¬ 

taken in an effective nor stable way. Even if the monetary authorities 

had the proper instruments to effect sterilization, the inverse relation¬ 

ship between excessive credit creation and international reserves flows 

determines that long run sterilization will only be possible if the coun¬ 

try is prepared to vary its exchange rate. 

Fourth, the empirical studies reviewed indicate that monetary 

variables are relevant in the determination of the balance of payments 

in LDG's and thus a monetary framework for analyzing the balance of pay¬ 

ments is fruitful. The short run process by which monetary variables 

affect the balance of payments and the elements of the balance of payments 

that respond to monetary shocks will vary from country to country. An 

excessive credit creation has three "escape valves"? increasing prices, 

increasing income or deteriorating the balance of payments. In general 

the more open the economy is, the less developed its financial structure 
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and the fewer foreign trade and payments restrictions, the more signifi¬ 

cant will he the effects of an excessive monetary expansion on the bal¬ 

ance of payments. 

Fifth, the hypothesis that the balance of payments is determined 

solely or ultimately by the demand and the supply of money, however, can¬ 

not be accepted. An excess supply of money may result in direct increases 

in the domestic demand for tradable goods or in an increase in the rela¬ 

tive price of nontradables and thus, in a substitution in absorption of 

tradables for nontradables. An excess of liquidity may result also in 

capital outflows either because foreign financing is less required, be¬ 

cause the demand for foreign financial assets is increased, or because of 

the variation in the interest rate. 

However, not all items that determine the balance of payments can 

be considered as influenced by monetary variables. In particular, small 

countries are subject to sudden variations in the world prices of their 

imports. The production of exportables is likely to depend on other fac¬ 

tors besides liquidity. Long term capital flows may be determined by 

factors exogenous to the monetary sector. Moreover, an excess supply of 

money cannot be transformed into an excess demand for foreign goods and 

services and financial assets if trade restrictions exist, if capital, 

movements are regulated, if foreign exchange controls operate, all of 

which are not unusual in LDC's. 

Finally, the monetary approach to devaluation should recognize 

that even if balance of payments disequilibria were temporary and self- 

correcting (which are not since the balance of payments is not a purely 

monetary phenomenon), devaluation may be necessary to correct a misalign- 
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ment of domestic versus foreign prices. Moreover, devaluation has an im¬ 

pact on real variables and not only on monetary variables and devaluation 

may have lasting effects and not only temporary. In addition, devaluation 

may be preferred to monetary contraction because its effects are likely to 

be instantaneous and less painful. Finally, the analysis of devaluation 

should be undertaken by complementing the monetary with the elasticities 

and absorption approaches. 

The reserve flow regression and a short run econometric model 

were estimated for the Peruvian economy for the period 1954-1978. 

When analyzing the results of the estimation of the reserve 

flow regression two questions were examined. First, were there any 

biases in the estimation, and second, could the reserve flow regression 

differentiate between the predictions of the monetary approach and of the 

income/absorption theory of the balance of payments? 

The income/absorption theory predicts: l) a negative offset 

coefficient less than one in absolute value, 2) that increases in income 

and prices generate balance of trade disequilibria, 3) that the monetary 

authorities sterilize completely the monetary effects of the balance of 

payments. The empirical results show: l) a negative offset coefficient 

not significantly different from one, 2) a positive relationship between 

changes in income and prices and international reserves movements, and 

3) a sterilization coefficient of -.5 which indicates that the Peruvian 

monetary authorities have only incomplete control of the money supply. 

The first two empirical results favor the monetary over the 

income/absorption approach. However, the monetary base (or money supply) 

identity is likely to have biased the estimated offset coefficients towards 
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one, while the devaluations undertaken during the period of study may have 

determined the positive relation between changes in prices and interna¬ 

tional. reserves flows. Besides, the estimated coefficients could be 

subject to simultaneous equations bias if domestic prices and income are 

not exogenously determined but respond to monetary shocks. 

The direct relation between income and international reserve* 

flows can be compatible with the income/absorption approach. Since the 

hypothesis that economic development is associated with balance of trade 

deficits is generally accepted, the results must indicate that increases 

in income in Peru have been accompanied by foreign capital inflows. 

The third result contradicts the income/absorption theory and 

at first sight is also opposed to the monetary approach which predicts a 

zero long run sterilization coefficient. However, the devaluations under¬ 

taken during the period of study indicate that long run sterilization was 

not achieved. 

In conclusion, obtaining favorable results from the estimation 

of the reserve flow regression is not sufficient to accept the monetary 

approach to the balance of payments because biases in the estimation may 

be present, and because some of the results may be compatible with other 

theories of the balance of payments. This conclusion and the previous 

rejection of the hypothesis that states that the balance of payments is 

a monetary phenomenon, favor the estimation of monetary models over the 

reserve flow regression. 

The monetary model formulated to explain the Peruvian balance 

of payments hypothesized that a disequilibrium in the money market would 

affect* real aggregate expenditure and prices directly which in turn would 
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affect the demand for imports and the supply of exports. The trade bal¬ 

ance was the only element of the balance of payments considered as endo¬ 

genously determined. The model recognized that the money supply is an 

endogenous variable. 

The results of the estimation of the monetary model show that 

domestic prices, real aggregate expenditure and thus, real imports re¬ 

spond to the conditions in the money market. Exports however are mostly 

autonomous in the short run and their response to a monetary expansion 

through changes in income is not significant. Thus, the effects of an 

excessive expansion of domestic credit will increase imports in the short 

run, which—ceteris paribus—will lead to a deterioration in the balance 

of payments. In turn, the monetary effects of the outflow of international 

reserves will reduce the money supply correcting partially the initial 

disequilibrium in the money market. 

The results obtained from the empirical studies help to explain 

the events of the Peruvian economy during the period 1970-1978, which were 

characterized by an acceleration in the rate of credit creation and by 

balance of payments difficulties. 

The finance of the public deficits through credit creation 

generated an excess supply of money which in the absence of well devel¬ 

oped financial markets increased directly real aggregate demand and 

prices, and indirectly the demand for real inports through increases in 

real income and a reduction in the relative price of imports to domestic 

prices. For exogenous motives (reduced investment in previous years, 

ecological factors, etc.) the supply of exports was stagnant and did not 

respond to the easy money policy. In a long run context, the stagnation 
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of the export sector can be partly ascribed to the inflationary effects of 

expansionary monetary policies which under fixed exchange rates reduce the 

relative profitability of that sector. 

Balance of trade difficulties developed but until 1975 the 

government was able to finance them by added foreign debt to an extent that 

permitted an increase in the stock of international reserves. The increase 

in foreign assets was not completely sterilized and contributed to a 

greater expansion of the money supply. Between 1975 and 1977 the balance 

of payments showed deficits, but since 1976 both the balance of trade and 

the balance of payments improved gradually, culminating in surpluses in 

1978. This gradual improvement and final outcome were the result of vari¬ 

ous factors. First, the monetary effects of these deficits and the high 

levels of domestic inflation reduced the stock of real money. Second, 

exports developed favorably primarily due to positive international con¬ 

ditions. Finally, the devaluations undertaken improved the balance of 

trade through their effects on monetaxy and real variables. 

Even though during the years 1970-75 the monetaxy authorities 

could effect monetaxy expansion and still obtain short run external sta¬ 

bility, neither the limits of domestic credit creation for short run 

internal stability of the economy nor for the long run external position 

of the country were taken into consideration. International reserves 

were depleted in 1975 and were still negative in 1978 and the country 

was left with a high level of foreign indebtedness which would slow down 

its development in the future. 
* 

Thus, in the short run the.rate of credit creation must be 

based on considerations of external as well as internal stability, which 
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may be conflicting. If exports and capital inflows are cyclically high, 

the target of domestic price stability might require a rate of credit 

creation below the long run normal level, although conditions in the 

external sector could allow a higher than normal rate of credit expan¬ 

sion. In the long rim the country can afford a secular expansion of cre¬ 

dit for every secular expansion of exports and capital inflows if it is 

willing to forego part of the increase in reserves. The level of inter¬ 

national reserves should, however, be allowed to increase so as to main¬ 

tain the desired ratio of reserves to imports and exports as foreign trade 

grows. 

Since the Peruvian demand, for money has proved to be stable, 

the monetary authorities could project the rate of credit creation that 
* 

would be consistent with their balance of payments objectives and with 

their ‘internal targets of stability. This requires the forecast of the 

autonomous components of the balance of payments and the quantification 

of the functional relations between credit expansion and the balance of 

payments, income and prices. 

The independence of the monetary authorities is, therefore, 

indispensable for implementing credit policy consistent with internal and 

external stability targets. Governments that rely on monetary expansion 

to finance their budget deficits will not only generate domestic inflation, 

but also will find out that their deficits are being financed out of inter¬ 

national reserves. 

Devaluation in Peru will improve the balance of trade by redu¬ 

cing imports as long as it is not accompanied by an expansionary monetary 

policy. A devaluation will increase the level of domestic prices and 
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thus will increase the demand for money. The public will cut back spending 

in order to replenish their reduced real money balances. Imports will de¬ 

crease through the income and relative price mechanisms. If, however, the 

additional desired nominal money balances are supplied by credit creation, 

the potential effects of devaluation will be partly neutralized. 



APPENDIX 

Description of the Data Utilized in the Empirical Work. 

I. The Demand for Money. 

Money^ (MO-^), money2 (MOg) and prices (p) axe described below 

as variables 18, 19 and 15• 

Real income (Y) was obtained by dividing gross domestic pro¬ 

duct (l) by its deflator (7)« 

The expected rate of inflation (pe) was approximated by the rate 

of inflation lagged one period. The rate of inflation was calculated 

from the consumer price index (15) (The expected rates of inflation for 

1953 and 195^ are 7*1 &?° and 9*2?%» respectively). 

The sign A implies that a first difference has been taken. 

II. The Reserve Flow Regression. 

International reserves of the monetary authorities (Rl) and of 

the consolidated banking system (R2) are described below as variables 

17 and 20. 

Domestic credit of the monetary authorities (Dl) is equal to 

the monetary base (16) minus international reserves of the monetary 

authorities (17)• 

Domestic credit of the consolidated banking system (D2) is 

equal to money^ (18) minus international reserves of the consolidated 

banking system (20). 

The money multiplier (h) is equal to the ratio of money2 (18) 

to the monetary base (16). 



Real income, prices and the expected rate of inflation are 

obtained sis explained above. 

III. The Reaction Function of the Monetary Authorities. 

The change in the ratio of government expenditure to government 

revenue, ^(GE/GR), is obtained as the first difference of the ratio of 

variable 14 to variable 13. 

All other variables were obtained as explained before. 

IV. Monetary Model of Income and Balance of Payments Determination. 

Real imports (M), real exports (X), and real government expen¬ 

diture (G) are equal to their nominal values (6, 5 and. 4) divided by 

their respective deflators (12, 11 and 10). 

Real aggregate expenditure (AE) is equal to the sum of real 

private consumption (variable 2 divided by variable 8) and real gross 

domestic investment (variable 3 divided by variable 9)• 

The change in international reserves ( ^ R) is obtained as 

the first difference of the international reserves of the consolidated 

banking system (20). 

Domestic credit (D) corresponds to the consolidated banking 

system, and is equal to variable 18 minus variable 20. 

The money supply (MO) is defined as money^ (18). 

The prices of exports and imports correspond to variables 11 

and 12. 

The variable "other items of the balance of payments" (Ol) is 

equal to the change in international reserves of the consolidated 

banking system (20) minus nominal exports (5) plus nominal imports (6). 
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The dummy variable (Dl) allocates zeros to the observations of 

the period 195^66 and ones to those of the period 1968-78, 

All other variables are defined as before. 
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VARIABLES 

1. Gross Domestic Product (billions of soles). 

2. Private Consumption (billions of soles). 

3« Gross Domestic Investment (billions of soles). 

4. Government Consumption (billions of soles). 

5. Exports of Goods and Services (billions of soles). 

6. Imports of Goods and Services (billions of soles). 

7. Deflator of the GDP (1963 = l). 

8. Deflator of Private Consumption (1963 = l). 

9. Deflator of Gross Domestic Investment (1963 = l)• 

10. Deflator of Government Consumption (1963 = l)• 

11. Deflator of Exports (1963 = l). 

12. Deflator of Imports (1963 = l). 

13* Government Finances: Revenue (billions of soles). 

14. Government Finances: Expenditure (billions of soles). 

15* Consumer Price Index (1963 = 1)* 

16. Monetary Base (billions of soles). 

17. Net Foreign Assets of the Monetary Authorities (billions of soles). 

18. Money plus Quasimoney (billions of soles). 

19. Money: Currency plus Demand Deposits (billions of soles). 

Net Foreign Assets of the consolidated Banking System (billions of 

soles). 

20. 
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