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ABSTRACT 

INFLATION AND THE CRAWLING PEG: THE PERUVIAN CASE 

by 

INES MARYLIN CHOY 

It is suggested that in cases of frequent changes in the ex¬ 

change rate, like in the Crawling Peg system, a vicious circle might 

develop: depreciation of the exchange rate may lead to increased 

domestic inflationary pressures and further rounds of changes in 

the exchange rate. 

This mechanism may be present in the Peruvian economy. A system 

of Crawling Peg has been adopted and although the deficit in the 

balance of payments was eliminated, the domestic rate of inflation 

is still very high. 

However, in the strict econometric sense, it is difficult to 

affirm that inflation causes changes in the exchange rate or vice 

versa because both variables are determined by factors such as the 

underlying monetary and fiscal policies. 

In order to examine the relationship between inflation and 

changes in the exchange rate a model is tested for the Peruvian case. 

In this model the exchange rate, international reserves and the rate 

of inflation are jointly determined. 

Although there is not a direct causality, in the econometric 

sense, there is a relationship between both variables. As long as 

the domestic rate of inflation is higher than the world rate of 

inflation there will be feedback between inflation and changes in 

the exchange rate. 
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INTRODUCTION 

In cases of persistent balance of payments deficit, adjustment 

policies are necessary. These policies are oriented to get either 

an increase in receipts relative to payments or a relative reduction 

of payments. 

Devaluation is one of the adjustment policies. The mechanism 

whereby a devaluation effects the balance of payments has been ex¬ 

tensively discussed. Some countries have adopted a system of flex¬ 

ible exchange rates, others have pegged or adjustable exchange rates 

and others, like Peru, have a system of crawling peg, where the 

exchange rate is periodically adjusted through continuous and small 

changes. 

An important issue that has been raised is the inflationary 

effects of a system of frequent exchange rate changes, like the 

crawling peg. 

It is well known that a change in the foreign exchange rate is 

likely to have an immediate effect on the price of tradable goods. 

Import costs would immediately increase with repercussions over the 

price of the other goods and the aggregate price level. This in 

turn might cause further depreciation of the exchange rate because 

relative prices between countries would be altered. A vicious 

circle would develop. 

It is also argued that repetitive devaluations can influence 

price expectations increasing inflationary pressures. 

The Peruvian economy could be reflecting the effects of these 

mechanisms. A system of crawling peg has been adopted and inflation 

has reached high levels. 
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However, a long run increase in prices would not be possible 

without an expansion in the money supply. As a matter of fact, 

high rates of growth in the money supply have also been present in 

the Peruvian economy. 

The purpose of this thesis is to investigate the relation be¬ 

tween the changes in the exchange rate and the inflation for the 

Peruvian case. The first chapter of the thesis includes a summary 

of the theory of devaluation, the different systems of exchange rate, 

specially the crawling peg, and theoretical considerations of the 

relation between depreciation of the exchange rate and inflation. 

The second chapter is an analytical description of the economic 

situation of Peru during the period 1970-80. The third chapter 

explains the model to be applied and the empirical results. The 

last part of the thesis contains the concluding remarks. 



CHAPTER ONE 

1.1 DISEQUILIBRIUM IN THE BALANCE OF PAYMENTS AND DEVALUATION. 

The balance of payments is a "summary statement of all economic 

transactions between the residents of one country and the rest of 

the world, covering some period of time." (Stem)—^ 

The disequilibrium in the balance of payments is related to the 

difference between the foreign receipts and foreign payments of 

residents of the country. This difference will be reflected in 

changes in the official international reserves. When the disequilib¬ 

rium is transitory, that is, when the events causing such a dis- 

equilibirum are reversible, the country can use its international 

monetary reserves as buffer to absorb the deficits or surpluses. If 

the buffer stock of reserves it? not sufficient, other policies such 

as import restrictions or international borrowing may be necessary. 

When a country has persistent balance of payments deficit, 

financing policies are not enough and adjustment policies are re¬ 

quired . 

One way to reduce the deficit is by decreasing payments. This 

can be achieved through reductions in domestic expenditures by means 

of "expending reducing" policies, such as contractionary monetary 

and fiscal policies. The reduction in expenditure will come by a 

decrease in income. 

"Expenditure switching" policies are another alternative to the 

solution of a deficit in the balance of payments. These kinds of 

policies work through price mechanism. A decrease in the price of 
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domestic goods relative to foreign goods encourages both foreigners 

and residents to buy home goods lowering imports and raising exports. 

Devaluation may produce expenditure switching and expenditure 

reducing effects, at least in the very short run. 

Devaluation means an increase in the price of foreign currency 

in terms of domestic currency or, in other words, a decrease in the 

number of units of foreign currency that can be purchased for one 

unit of domestic currency. 

An increase in the exchange rate reduces the value of real cash 

balances because of its effect on prices. In order to restore their 

real cash balances people would reduce expenditures (the expenditure 

reducing effect). The expenditure in tradable goods would decrease, 

thus improving the trade balance. 

The impact of devaluation on the price of tradable goods will 

change the relative prices of traded and nontraded goods. This 

causes the switching of expenditures from traded goods to nontraded 

goods which should also improve the trade balance. 

The increase in the price level would reduce the real money 

supply and the interest rate would tend to increase encouraging 

an inflow of capital which would improve the capital account. 

Thus, devaluation should improve the overall balance of pay¬ 

ments. Nevertheless, although devaluation may be an alternative to 

correct deficits in the balance of payments, it is generally a 

measure of last resource because of its unpopular consequences. 

In many cases governments prefer to use other tools such as tariffs 

and other trade restrictions. 
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1.2 SUMMARY OF THE THEORY OF DEVALUATION. 

To explain the mechanism whereby a devaluation effects the 

deficit in the balance of payments, three approaches have been 

developed: the elasticities approach, the absorption approach and 

the monetary approach. 

According to the elasticities approach, the effect of a devalu¬ 

ation on the balance of trade depends upon the home and foreign 

elasticities of the demand and supply of imports and exports. 

Devaluation will have an effect on relative prices between 

traded and nontraded goods. Prices of traded goods will tend to 

rise, in terms of domestic currency, shifting purchases from these 

goods towards nontraded goods, thereby reducing the demand for import 

and export goods. The balance of trade will improve due to the re¬ 

duction in imports and the increase in exports. The latter is 

originated by the decrease in the consumption of export goods and 

the increase in their production encouraged by price effects. 

The success of the devaluation will depend on the responsive¬ 

ness to the price changes. This is known as the Marshall-Lemer 

condition: the elasticity of demand for imports plus the foreign 

elasticity of demand for the country’s exports must exceed unity. 

On the other hand, the absorption approach developed by 

2/ 
Alexander,— focuses on the income effects that may occur after a 

devaluation. 

The starting point of this approach is the identity that sets 

the foreign trade balance equal to the difference between the total 
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output produced by the country and the total domestic expenditure. 

The amount of goods and services taken off by the market domestically 

is known as absorption. 

It follows that an improvement in the trade balance will require 

an increase in output or a reduction in absorption. 

According to Alexander, a devaluation could affect the trade 

balance in two ways: 

1) Through the change in income and the income-induced change in 

absorption that would result from the increase in exports, and 

2) Through a direct impact on absorption with any given level of 

real income, resulting from the increase in prices in domestic cur¬ 

rency . 

The monetary approach draws attention to the demand for money 

balances and its argument is based on the fact that surpluses or 

deficits in the balance of payments are essentially the result of 

disequilibria between the money supply and the money demand. Any 

excess in the money supply will be reflected in an excess demand 

for goods, services and securities resulting in a deficit in the 

3/ 
balance of payments.— 

In order to restore equilibrium the monetary imbalance has to 

be eliminated. One way is by reducing the real money supply. 

According to this approach devaluation is equivalent to a de¬ 

crease in the money supply because of its effects on prices. The 

domestic price level will increase and therefore the real value of 

cash balances will decline. In order to restore their real cash 
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balances people would reduce their spendings or sell some of their 

assets with the consequent increase in the interest rates which 

might attract foreign investment. 

Thus, devaluation would operate directly through a reduction of 

expenditures and indirectly through increases in the interest rates 

improving the trade balance and the capital account. 

1.3 EXCHANGE RATE SYSTEMS AND THE CRAWLING PEG. 

When adjustments in the exchange rate are necessary to restore 

equilibrium in the balance of payments, a decision to be made is the 

way in which such adjustments will be carried out. Factors like the 

source of the disturbances in the balance of payments, the domestic 

rate of inflation compared to the external one, the response of 

key domestic variables (such as production), to exchange rate 

changes and the level of international reserves must be considered. 

In a system of flexible exchange rates, the adjustment needed 

in the exchange rate is determined by the supply and demand forces 

in the foreign exchange market. The balance of payments would al¬ 

ways be maintained in equilibrium through changes in exports and 

imports in response to variation in prices due to the exchange rate 

changes. Inflow and outflows of short-term capital due to domestic 

and foreign interest rate differential for example would also work 

to restore equilibrium. 

Under this system, although the problem in the balance of pay¬ 

ments would be solved, instability in the underlying economic and 

financial conditions would immediately be felt in fluctuations in 
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the exchange rate. This might be a source of additional risk for 

international business. 

Another problem that is generally related to this system is 

that it can lead to overshooting effects: the immediate effect of 

a monetary expansion on the exchange rate is greater than the ulti- 

4/ 
mate effect.— 

An alternative is a system of pegged or adjustable exchange 

rates, where the government tries to keep the exchange rate between 

certain margins by selling or buying foreign currency, and determines 

the adjustments in the exchange rate. 

The problem with this system is that, because politically devalu¬ 

ation is not a popular measure, the adjustment in the exchange rate 

is often delayed and the result is massive and discontinuous changes 

in the exchange rate. 

These delays in the adjustment of the exchange rate causes 

variations in the relative price of traded and nontraded goods with 

its consequences on exports and imports. 

All this brings about problems of confidence and allows specu¬ 

lation when a devaluation is likely to occur. This might increase 

the balance of payments deficit making necessary a stronger devalu¬ 

ation. 

In an attempt to overcome the problems related with a flexible 

or a pegged exchange rate, some countries have adopted a system 

known as crawling peg or a system of minidevaluations. 
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1.3.1 The Crawling Peg. 

The crawling peg is a system in which the exchange rate is ad¬ 

justed slowly and continuously. The essential feature of the craw¬ 

ling peg is that the exchange rate is pegged temporarily and changed 

periodically. Thus, delays in the adjustments are much shorter than 

in the adjustable system and therefore these adjustments are in 

smaller accounts. 

In countries where inflation has reached very high levels, the 

need for frequent adjustments in the exchange rate is greater. The 

negative effects of postponed devaluations may accumulate and, in 

general, distortions in the whole economy appear. 

As a matter of fact, most of the countries that have adopted 

the system of crawling peg or minidevaluations, are those with very 

high inflation rates, like Argentina, Brazil and Peru. 

The fact that the exchange rate is adjusted continuously elimi¬ 

nates the problem derived from abrupt and long delayed adjustments 

characteristic of a system of pegged exchange rates. 

However, as in the case of the other systems of exchange rates, 

uncertainity and speculation will not be eliminated if there exist 

unstable economic conditions that might come from incoherent mone¬ 

tary and fiscal policies. 

Uncertainty may be diminished by the anticipated announcement of 

a feasible and, therefore, credible rate of crawl. 

In order to prevent speculative flows of capital, it would be 

necessary to maintain the domestic foreign interest rate, differen¬ 

tial according to the relation between the spot and forward exchange 
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rate in such a way that the interest rate parity theory holds. 

The advantage of the crawling peg is that the rate of crawl can 

be managed preventing the exchange rate from deviating significantly 

from the equilibrium path. Thus, the problem of overshooting associ¬ 

ated to flexible exchange rates is avoided. 

The adjustments in the exchange rate make the "export" of in¬ 

flation to other countries, under this system, more restricted than 

in the case of adjustable peg, where the fixed exchange rate allows 

the balance of payments act as a leakage of inflationary pressures, 

as long as there are enough international reserves. 

1.3.2 Exchange Rate Systems and Monetary and Real Disturbances. 

Although the crawling peg system may have some advantages over 

other systems like the flexible and adjustable exchange rate systems, 

an important aspect to be considered in adopting one system or 

another is the sort of the disturbances that affect the exchange 

rate. 

The crawling peg, and the other systems, will have different 

results according to whether the disturbances are monetary or real. 

Black—^ illustrates this point. The following diagram shows the 

results under the different systems when monetary disturbances 

take place: 
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The curve AA represents the asset market equilibrium. It is down¬ 

ward sloping because given a monetary policy» a lower price (p) 

raises the real money stock and lowers the domestic interest rate, 

making foreign assets more attractive. The increased demand for 

foreign assets will influence the foreign exchange market raising 

the exchange rate e and also the domestic price of foreign assets. 

Either, greater exchange rate intervention or lower capital mobility, 

steepens the slope of the AA curve. 

The 45° line corresponds to points where the price of export¬ 

able p is equal to the price of importables e (assuming the foreign 

price p*-l). The domestic price of exportables is assumed to be 

determined in the domestic goods market. Thus, the 45° line repre¬ 

sents the purchasing power parity equilibrium. Points below this, 

line mean undervaluation of the domestic currency. 

The curve EE represents the equilibrium in the supply and de¬ 

mand of exportables. Its slope tells us that the price of export¬ 

ables rises less than the price of importables which is a condition 
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to have the supply of exportables equal to demand. If both prices 

rise proportionally, the supply of exportables would increase encour¬ 

aged by the increase in prices, while demand would decrease. The 

smaller increase in price of exportables would shift demand from 

importables towards exportables, making demand equal to supply. 

It is assumed that the price of exportables cannot fall below 

its existing price level p. A domestic monetary expansion causes 

AA and EE curves to shift outwards because the increase in real 

money stock will increase the demand in the asset market and the 

goods market. To restore equilibrium it will be necessary to in¬ 

crease either p or e. 

The AA curve shifts out more due to monetary expansion if capi¬ 

tal mobility is high, while the EE curve shifts out less if it is 

relatively flat, since a smaller price rise will equilibrate the 

goods market. 

Assuming significant capital mobility, the outward shift of 

both curves leaves the pegged exchange rate overvalued and inter¬ 

vention is required to support the disequilibrium peg with the 

domestic consequences that this means. 

The monetary expansion would decrease the interest rates caus¬ 

ing capital outflow. 

Under the assumption of significant capital mobility, with a 

floating rate the exchange rate would depreciate to B and prices in 

the domestic goods market would rise to the new level p*. The 

exchange rate depreciates more than the monetary expansion producing 
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"overshooting". This depreciation will lead to an improvement in the 

current balance that will make the exchange rate appreciate towards 

point C. 

But because price of exportables can not fall below the new 

level p* the appreciation of the exchange rate would reduce the de¬ 

mand for exportables and cause unemployment at least in the very 

short run. 

In the case of the crawling peg, the exchange rate is prevented 

from deviating significantly from domestic inflation, moving the 

exchange rate directly from A to D avoiding "overshooting". 

In this case the crawling peg has advantages over the fixed and 

floating exchange rate systems. 

In the case of real disturbances like a permanent decline in 

the foreign demand for exportables, the results are different. 

The decline in the foreign demand for exportables will shift 

the EE curve downward. To have the same demand at the same price 

for exportable goods it would be necessary to depreciate the domes¬ 

tic currency. This means that terms of trade deteriorate, shown 

by the shift in the 45° line as in the following figure: 
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Rigidity in prices will prevent prices of exportables from falling 

despite the reduction in foreign demand. So, there would be no 

change in domestic prices and therefore the pegged and crawling peg 

systems, in this case, would not allow a depreciation of the ex¬ 

change rate. The consequence is unemployment at point A causing 

a deficit in current account. 

With floating exchange rates, the deficit in the current 

account caused by the decline in exports would induce the necessary 

depreciation of the exchange rate. 

In this case the floating exchange rate system has advantages 

over the other two systems. 

The effect of these disturbances on the exchange rate will de¬ 

pend largely upon the degree of capital mobility. Monetary dis¬ 

turbances should be expected to have larger short-run effects on 

exchange rates (and smaller effects on domestic interest rates) 

when capital mobility is high. The inverse happens with real dis¬ 

turbances . 

In LDCs it seems that monetary disturbances are more important 
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and capital mobility is relatively low in comparison with developed 

countries. This would suggest that for these countries some type 

of peg system would be preferable. 

1.4 RULES FOR A CRAWLING PEG SYSTEM. 

There are several possible versions of the crawling peg exchange 

regime. Some of them rely in fully discretionary adjustments of the 

exchange rate as part of a country's general economic policy. Others 

follow a formula according to which the adjustments are made auto¬ 

matically. 

These formulae are based on.:- some indicators of the balance 

of payments performance, averages of past exchange rates or accord- 

int to the purchasing power parity. 

Independently of the rule followed, the government can have as 

a policy the previous announcement of the rate of crawl, in order 

to avoid speculative capital movements. 

Rules based on some indicators of the balance of payments per¬ 

formance are for instance those policies set as a function of inter¬ 

national reserves. The rate of crawl is determined according to a 

reserve change target or to achieve a target level in international 

reserves. The exchange rate would be changed at a speed dependent 

on the discrepancy between actual and desired rates of change of 

international reserves and on the discrepancy between the country's 

actual reserves and a moving reserve target. 

Sometimes forward exchange rates are also taken as indicators 

of the balance of payments performance, but there is the danger that 
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forward exchange rates can be at premium or discount as a consequence 

of speculative expectations developed, for example, by a temporary 

increase in the money supply. In this case forward exchange rates 

can be misleading. 

Thus, the problem with this sort of indicators is that the ex¬ 

change rate would respond to speculative capital flows as well as the 

other components of the balance of payments. 

Alternative formulae can be settled based on some average of the 

spot rate in the past. These formulae can use a geometric mean or 

moving-arithmetic-mean of exchange rates over a past period, say one 

year. 

One version of this formula is the following: 

In R = — 
n 
E 

i=l 
In R 

t-i 

where Rt is the parity rate and is a random term, n is the 

number of days selected for the averaging period. The change of 

parity rate could be calculated as: 

In Rt+1 - In Rt = (1/n) (In Rt - In R^) + ^ . 

The problem is that this rule could carry disequilibriums from the 

past exchange rates. 

Perhaps the most popular rule is that based on the purchasing 

power parity (PPP). The equilibrum exchange rate between currencies 

is determined according to relative price levels and changes over 
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time in this rate are determined by the relative inflation rates. 

The PPP theory can be expressed in its relative or absolute 

version. In its absolute form it establishes that the rate of ex¬ 

change between two countries will be determined by the quotient of 

their general price levels: 

Pt 
R * p— R = exchange rate at period t 
t *t t 

* 
P = foreign price level, in . 
c period t 

P * domestic price level in 
period t. 

According to the relative version the equilibrium exchange rate 

is calculated based on an old rate when equilibrium exchange rates 

are assumed, multiplied by the relative inflation rates. 

R 
t 

P* » foreign price level in 
° period o 

P = domestic price level in 
period o 

R * equilibrium exchange rate 
at period o 

Nevertheless, there are some technical problems with these 

formulae. The absolute version requires a common basket of goods 

with a standard system of weighting for the individual countries. 

However, even if prices are the same in all the countries, weights 

may vary because they depend on the consumption pattern of each 

country. 

Another problem arises in reference to the index price to be 
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chosen for the calculation. The use of the Consumer Price Index 

has the problem that it includes nontraded goods such as services 

whose prices can vary in relation to the level of income. Countries 

with higher levels of productivity will have higher wages and the 

price of services will tend to be higher. This would create a bias 

in the PPP. 

An alternative would be the use of the Wholesale Price Index 

that includes only internationally traded goods. However, arbitrage 

conditions tend to equate the price of these goods in the respective 

trading countries, therefore this index will not induce changes in 

the exchange rate according to PPP. 

The relative version of the PPP has the potential danger of dis¬ 

equilibrium in the base period which will be carried on in the fol¬ 

lowing periods. 

In some cases, the government adds to the chosen rule a policy 

of previous announcements of the rate of crawl, which can help to 

avoid speculation. Expectations about higher crawl of the exchange 

rate because of a positive discrepancy between the expected equilib¬ 

rium exchange rate and its current level could generate capital 

movements. A current acceleration of the exchange rate can also 

develop speculative capital flows that could induce higher variations 

in the exchange rate, specially when the crawling peg system is based 

6 / 
on a reserve target, as it has been mentioned before.— 

A credible announced exchange rate may reduce uncertainty for 

both importers and exporters. "Hedging" costs can be eliminated and 
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so would be the effect of these costs over prices. 

If expectations of different rates of crawl from the actual one 

are eliminated in this way, stabilizing monetary and fiscal policy 

could be more effective since distabilizing speculation is avoided. 

This implicitly assumes that interest rates move in order to 

maintain interest partity. 

1.5 INFLATION AND THE CRAWLING PEG. 

One popular argument against depreciation of the exchange rate 

has been that it could bring about an inflationary process in the 

depreciating country. 

This argument involves the effect that a devaluation has over 

import prices. These prices would increase due to devaluation, be¬ 

cause the domestic price of imports, not taking into account trans¬ 

port costs, would equal their foreign prices multiplied by the ex¬ 

change rate. 

The increase in import prices will have effects over the general 

price level because of the links between tradable and domestic goods. 

These links operate, for instance, through substitutabilities among 

the different goods and through the use of some of them as inputs 

in the production of others. 

Thus, the price level would increase rising the cost of living 

and creating pressures for higher wages. This in turn would push up 

costs and prices would rise again. 

The increment in prices will offset the initial effect of the 

change in the exchange rate on relative prices and a further depre- 
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dation in the exchange rate would be necessary which might generate 

an upward wage-price spiral. As a result, a situation of "cost-push" 

inflation would develop. 

Thus, in the absence of stable monetary and fiscal policy, there 

might be a vicious circle: depreciation of the exchange rate in¬ 

creases the aggregate price index which in turn cause further depre¬ 

ciation of the exchange rate and the circle starts all over again. 

Expectations seem to have an important role in this process. 

People's anticipation of the increase in prices can influence impor¬ 

tant macroeconomic variables in a way that induces further price 

increases. 

Expectations of depreciation in the exchange rate can influence 

price expectations and therefore support inflationary pressures. 

The expectation-formation mechanism in the foreign exchange 

market has important implications for the vicious circle. Different 

hypotheses on expectations imply different time lags at which devalu¬ 

ation and the effects over domestic prices occur. 

For existance, rational expectations will have different effects 

from extrapolative expectations. The latter could exaggerate the 

actual depreciation and lead to band wagon effects that could result 

in greater depreciations and higher rate of inflation. 

Based on the effects over import prices and expectations, some 

economists argue that a system of devaluation like the crawling peg 

would lead to inflationary process and further devaluation.—^ 

According to the monetary approach, however, the vicious circle 
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is not possible without an expansion in the money supply. An ex¬ 

change rate depreciation by itself could not set off all this process 

The reason behind this statement is that the real value 

of money supply will be reduced due to the initial increase in the 

price level caused by the change in the exchange rate. Real cash 

balances will decline, and in order to restore their real balances 

people will reduce their spendings. An excess of supply of real 

goods would appear which would increase exports avoiding new de¬ 

preciation in the exchange rate. 

Devaluation effects the level of prices but it does not neces¬ 

sarily mean that it produces inflation. 

The rise in the price level during the adjustment period after 

a depreciation might tend to generate an increase in unemployment 

because of the reduction in aggregate demand. The authorities may 

react by following accommodation policy increasing the money supply 

and aggregate demand so as to prevent any increase in unemployment. 

If the authorities persist in implementing such a policy, in¬ 

flationary pressures might develop and domestic price increases and 

exchange rate depreciation would be unavoidable. 

However, in this process, both the exchange rate and inflation 

come out as dependent variables of the process. Although both of 

them are related, it is difficult to assure that one causes the other 

or vice versa. The existence of both of them does not necessarily 

mean causality but only correlation between both variables. 

8 / 
As Willet— says: "strictly speaking it is not correct to speak 

of causation running from inflation to exchange rate or vice versa. 
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Both exchange rates and prices are endogenous variables, determined 

by underlying factors such as monetary and fiscal policies, produc¬ 

tivity growth, etc. Where causation is said to run primarily from 

prices to exchange rates, what is really said is that the underlying 

macrovariables that determine prices are also the main determinants 

of the exchange rate. Likewise, the statement that causation runs 

from exchange rates to inflation implies that the exchange rate 

change is exogenous to the domestic inflationary process." 
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the Choice Between Crawl and Float," Paper prepared for a conference 
on "The Crawling Peg: Past Performance and Future Prospects," 
Rio de Janeiro, October 1979. 

^See J. Levin, "Speculation and the Crawling Peg," Economica, 44, 
(February 1977), pp. 57-62. 

8 

see Arturo C. Porzecanski, "The Inflationary Impact of Repetitive 
Devaluations," Journal of Development Studies, (July 1975); 
pp. 357-65. 

Thomas Willet, Floating Exchange Rates and International Monetary 
Reform, (Washington, D.C., American Enterprise Institute for 
Public Policy Research, 1977), p. 58. 



CHAPTER TWO 

According to some economic indicators, during the first five 

years of the seventies the Peruvian economy apparently had a good 

performance. The average rate of growth in the GDP was about 6% per 

year, there was a surplus in the balance of payments with the excep¬ 

tion of 1971, and the level of inflation was relatively low before 

1974. This can be seen in Table 1. 

Table 1 

Principal Macroeconomic Indicators 1970-74 

Rate of growth in the GDP 

1970 

7.5 

1971 

5.1 

1972 

5.8 

1973 

6.2 

1974 

6.9 

Inflation (Dec/Dec) 5.7 5.6 7.7 4.3 19.1 

Balance of payments 257.4 -76.2 50.4 13.2 281.9 
(US$ million) 

SOURCES : Central Reserve Bank of Peru 
National Institute of Statistics 

Following 1974 signs of an evident economic crisis began to 

appear. There was a remarkable decrease in the rate of growth of 

the GDP, reaching negative rates of growth. At the same time there 

was a deficit in the balance of payments for three consecutive years 

and inflation reached very high levels. The following table shows 

these developments: 

Table 2 

Principal Macroeconomic Indicators 1975-80 

1975 1976 1977- 1978 1979 1980 

Rate of growth in the GDP 3.3 3.0 -1.2 -1.8 3.8 3.1 

Inflation (Dec/Dec) 24.0 44.7 32.4 73.7 66.7 60.8 

Balance of payments -546.7 -867.5 -349.1 75.9 1578.9 722.3 
(US$ million) 

SOURCES: Central Reserve Bank of Peru 
National Institute of Statistics 
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Thus « it can be seen that the second half of the decade of the 

seventies was a critical period for the Peruvian economy. However, 

despite the fact that these economic problems have been manifest 

since 1975 their roots can be found in the year prior to 1975. 

2.1 THE PERUVIAN ECONOMY DURING 1970-75. 

2.1.1 Principal Macroeconomic Indicators 

The military government, which had come to power in 1968, began 

an expansionary policy at the beginning of the seventies. The inten¬ 

tion was to strengthen the economic role of the state. 

With this purpose many expropiations were made, giving the govern¬ 

ment control over different sectors of the economy: productive, 

financial and commercial. During this period the production of goods 

and services increased at a higher rate than those in the past years. 

On the supply side the growth in the GDP was due mainly to the 

increase in production in the secondary sector: manufacturing, con¬ 

struction, electricity. (See table 1 and 2 of the statistical 

appendix.) 

This was the consequence of the implementation of investment 

projects by the government and the incentives given to the manufac¬ 

turing sector that responded to a model based on import substitutions. 

On the other hand, there were two main shocks affecting the pri¬ 

mary sector: adverse climatological conditions and strikes that con¬ 

tracted the production in the fishing and mining sector respectively. 

Parallel to this, the demand side of the economy was also grow¬ 

ing at rates even higher than that of the production. Internal 
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consumption and investment increased relatively faster than output 

as we can see int Table 3: 

Table 3 

Aggregate Demand and Supply 

% Variation in: 1971/70 1972/71 1973/72 1974/73 1975/74 

1. Consumption 4.2 5.0 10.4 9.0 4.8 

2. Investment 25.0 0.0 17.2 30.4 10.0 

3. Exports -4.9 9.0 -18.3 -5.8 -3.8 

(1+2+3) Total Demand 5.0 5.0 6.6 10.1 4.7 

4. Imports 4.4 -0.4 9.7 31.9 12.2 

5. GDP 5.1 5.8 6.2 6.9 3.3 

SOURCE: Central Reserve Bank of Peru 

Thus, there was a tendency towards an internal disequilibrium 

in the goods and services market. While the internal demand grew 

at an average rate of 8.1% per year, the internal supply increased 

at an average rate of only 5.5% per year. 

A gap between internal demand and supply of goods and services 

followed from these developments that was filled by the increase 

in imports. 

The increase in consumption was the result of a policy that 

included subsidies to basic foodstuffs and price control on other 

essential goods and services. An additional factor that also con¬ 

tributed to the expansion of consumption was the increase in the 

disposable income at the beginning of this period, due to higher 

nominal wages and the slow increment in prices. 

Although private investment was encouraged by tax exemptions, 
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tariff protections and real negative interest rates, the main cause 

of the increase in this component of the demand was the expansion of 

public investment due to the implementation of different projects, 

especially long rufumaturity projects.' 

As a consequence of this situation a gap between internal sav¬ 

ings and investment developed, reaching 11.8% of GDP in 1975. 

2.1.2 Monetary and Fiscal Policies. 

There was, in general, an expansionary policy, reflected in the 

high rates of growth of the government expenditures in current account 

compared to that of revenues. 

During these years there was a continuous deterioration of the 

public finances. The logic consequence was the increasing deficits 

in the government budget that in 1975 was 5.5% of the GDP. (See 

Table 5 in the statistical appendix.) These deficits were financed 

in part through credits from the Central Bank with the consequent 

increase in the money supply. However, given the magnitude of the 

deficits in the government budget, it was necessary to obtain addi¬ 

tional credits from abroad. These credits created a high external 

indebtedness. The external debt reached 22.3% of the GDP in 1975, 

as we can see in the following table: 
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Table 4 

Coefficient of Public External Debt - GDP 
(million of dollars) 

(1) (2) (3) » (l)/(2) 
Year Public External Debt GDP Coefficient 

1970 945.4 6,139.4 15.4 

1971 997.2 6,745.8 14.8 

1972 1,121.2 7,517.4 14.9 

1973 1,490.6 9,163.4 16.3 

1974 2,182.3 11,415.9 19.1 

1975 3,065.9 13,751.2 22.3 

SOURCE: Central Reserve Bank of Peru. 

In 1975 the government adopted some measures in order to alleviate 

the deficit. Taxes were increased along with the price of goods and 

services produced by the public sector, while subsidies were reduced. 

These measures, however, were insufficient to balance the budget. 

In the meantime, in order to finance the government expenditures, 

the monetary authorities made use of the reserve requirements of the 

Commercial Bank System. They demanded that part of these reserves 

had to be held in Public Investment Bonds (bonds issued by the 

government). 

Through the increase of credit to the private sector the mone¬ 

tary policy also contributed to the increase in the internal demand 

for goods and services. In nominal terms this variable expanded at 

an average rate of more than 20% per year. 

Due to these facts, the total domestic credit of the Banking 
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System increased at a higher rate than the average rate of inflation 

of the period. This was reflected in a strong expansion of the money 

supply, despite the reduction in international reserves, the foreign 

source of the money supply. (See Table 6 in the statistical appendix). 

2.1.3. The Balance of Payments. 

The external and the internal sectors of the economy are not 

independent of each other. Problems in one will immediately be felt 

in the other. This was portrayed by the Peruvian economy, where the 

expansion of the internal demand brought about the necessity of 

greater imports, especially of food and inputs, puting pressures on 

the balance of payments. 

This was the consequence, on the one hand, of the lower domestic 

production of foodstuff, and on the other of the dependent nature of 

the Peruvian manufacturing sector on imported inputs and capital 

goods. An increase in production demanded an increase in imports. 

One important source of the increase in imports in this period 

was the government investment in big mining projects and the pur¬ 

chase of defense equipment. At the beginning of the seventies, 

the problem of bigger imports was lessened by the favorable trend 

in the international price of the Peruvian export products. This 

allowed increasing imports despite the volume of exports decline. 

However, this favorable scenario ended in 1974 wlien problems 

in the supply of imports showed up. There was an increase in the 

price of imported products such as oil and wheat. At the same time 
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there was also a decrease in the price of Peru's principle exports 

(copper and fishing products mainly). 

The consequences of these developments can be seen in the result 

of the Trade Balance. After having been registering a continuous 

surplus, this balance became negative in 1974. There was a deficit 

of $405.6 million, and in 1975 it grew to $1,099.3 million. 

Even though the inflow of capital increased in the last years 

of this period due to the increased indebtedness, the magnitude of 

the deficit in the trade balance was the main cause of the $576.7 

million deficit in the overall balance of payments in 1975. (See 

Table 7 in the statistical appendix.) Thus, a temporary palliative 

to the deficit in the trade balance was the external financing which 

caused a huge external debt. However when the problems in the ex¬ 

ternal sector worsened, the loss of international reserves was 

inevitable. 

2.2. THE PERUVIAN ECONOMY DURING 1976-80. 

2.2.1. Principal Macroeconomic Indicators. 

During this period there is a change in the behavior of many 

economic variables. The GDP showed rates of growth much lower than 

in the first half of the decade, having even contracted in 1977 and 

1978 to have a slow recuperation in 1979 and 1980. (See Table 1 and 

2 in the statistical appendix.) 

The supply side of the economy had different characteristics. 

In contrast to the former period, the secondary sector experienced 
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a contraction, especially the construction sector. The manufacturing 

sector also had periods of negative rates of growth primarily due to 

the reduction of available dollars and domestic credit. 

There were other important factors that affected the aggregate 

supply of the economy such as the improvement in the price of miner¬ 

als. This improvement contributed to the recuperation of the mining 

sector which, as a matter of fact, was the sector with the highest 

rate of growth with the exception of 1980. 

The policy of price control played an important role in the 

stagnation of the agricultural production. In addition, there was 

a period of drought and the price of fertilizers increased while 

the international price of export products, like sugar, decreased. 

The aggregate demand was affected by the reduction in real 

wages and salaries, due to the inflationary process, and the con¬ 

clusion of the investment projects that had been carried out by 

the government. For these reasons, after 1976 there was a contrac¬ 

tion in the internal consumption and investment and consequently 

in the total aggregate demand. 

2.2.2. Monetary and Fiscal Policies. 

The economic deficit in the government budget continued to be 

a problem, reaching in 1977 the 7.5% of the GDP (see Table 5 in the 

statistical appendix). 

An important factor contributing to the increasing government 

deficit was the rise in nominal wages. 

However, it was only in June 1976 that the government adopted 
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contractionary fiscal policy, reducing public expenditures and in¬ 

creasing taxes. During the last years, subsidies, transfers and the 

purchase of goods and services were strongly reduced. 

The taxeson imports and gasoline were the main contributors to 

the increase in the government receipts. 

With respect to the monetary policy, at the beginning of this 

second period, the domestic credit expanded remarkably. The money 

supply, however, did not increase at the same rhythm due to the fact 

that much of the credit went out through the loss of international 

reserves. Due to the high levels of inflation, the domestic credit 

decreased in real terms affecting the level of production. 

In November 1976, in order to get more control over the money 

multiplier, the reserve requirement system was modified. The reserves 

had to be kept in cash and deposits in the Central Bank, "freezing" 

funds that before had been used to finance the government expenditures. 

Although after 1976 there were attempts to follow a contraction¬ 

ary monetary policy, during the last years the money supply had the 

highest rates of growth. This time, the cause was an extraordinary 

gain of international reserves, due to the increase in exports. This 

expansion in the money supply exerted pressure on prices. 

In order to counteract this effect, domestic credit had to be 

controlled, With this purpose, additional measures were adopted such 

as the sale of bonds issued by the Central Bank and the gradual 

liberalization of imports. 
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2.2.3. The Balance of Payments. 

At the beginning of 1976, prices of Peruvian exports fell in 

the international market. The inflow of long-term capital decreased, 

partly as a consequence of the critical situation of the Peruvian 

economy. There was also a significant outflow of short-term capital. 

All these factors contributed to a larger deficit in the balance 

of payments, which initiated an intensive borrowing effort. The 

Central Bank made "swaps" operations with local banks and Central 

Banks of Venezuela and Colombia. At the same time, resources were 

received from the IMF and European banks. 

As part of the stabilization program, measures were adopted in 

order to prevent imports from increasing. Foreign exchange and 

domestic credit for import purposes were curtailed. The domestic 

currency was devaluated by 44% in June and in September of 1976 a 

system of minidevaluations was introduced. 

In 1977 exports increased by 27% principally due to an increase 

in the volume of exported copper, the high price of coffee and the 

substantial increase in non-traditional exports encouraged by a 

mois realistic exchange rate and tax incentives. 

Despite the fact that the government established quotas of 

foreign exchange for imports, they remained at the same level as 

that of the year before. 

Consequently, the deficit in the trade balance was substantially 

reduced but it still was a $438 million deficit. The same tendency 

was observed in the current account balance whose deficit was re- 
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duced to $926 million. Long-term capital inflows remained at the 

same level as the previous year although official loans increased 

and foreign direct investment decline. 

Short term capital outflows were only one third of that in 1976 

due to the legal requirement of financing imports for a minimum term 

of 180 days. The deficit in the overall balance of payments was 

$349 million, much less than in 1976, but it still represented an 

additional loss of international reserves which remained in negative 

levels since February 1976. These circumstances obligated the 

Central Bank to look for external financing, and in October of that 

year, a stand-by agreement with the IMF was signed. 

After a devaluation of 15% in May 1978, the system of mini¬ 

devaluations was reinstated after 10 months of interruption. A new 

stabilization program and a new stand-by agreement were set out. 

The financing required for imports was going to be gradually reduced 

and the external debt was restructured. Partly because of the 

country's recession, the devaluation, and sufficient production of 

oil, imports decreased. At the same time exports increased thanks 

to the bigger production of petroleum and more exports of nontradi- 

tional products. The external sector began to show signals of 

recovery. The current account deficit was reduced to US$190 million 

and the overall balance of payments registered a surplus after three 

consecutive years of deficits. 

In 1979 there was an extraordinary inflow of foreign exchange 

from the increase in exports. There was also a repatriation of 
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capital through the foreign exchange certificates in the banking 

system that were implemented in 1977. 

The monetization of the inflow of foreign exchange began to put 

pressure on the level of prices. In order to avoid this pressure, 

a percentage of the foreign exchange coming from exports of some 

traditional products and external financing was retained by the 

Central Bank. 

Likewise, a liberalization of imports was initiated, reflected 

in the increase of imports in 1980 to the highest level of the decade: 

$3,062 million with the consequent reduction of the surplus in the 

trade balance by more than half in comparison with the previous year. 

This was the main factor that determined the same result in the over¬ 

all balance of payments. The $1,579 million surplus in 1979 was 

reduced to $722 million. 

2.3. THE INFLATIONARY PROCESS. 

Up to 1973 the Consumer Price Index did not increase substanti¬ 

ally. Even in 1973 the rate of inflation measured December to Decem¬ 

ber, was the lowest in the decade: 4.30%. 

Despite the increase in wages and salaries the increase in the 

general price index was not very significant, in part, due to the 

fact that the production of goods and services had been growing in 

much the same way as the internal aggregate demand. In addition, 

behind these price levels, there was a price control policy that 

delayed further increases in prices. 
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After this period of relative price stability, there was an 

increase of more than 19% in the price level in 1974 and 24% in 1975. 

The inflationary process began to be evident. 

Although it is difficult to determined the specific causes of 

an inflationary process, in the case of Peru, the importance of the 

government budget deficit and the increase in the money supply can 

be cited. Both of them were the result of an expansionary policy 

that increased the demand over the supply of goods and services. 

The money supply had been increasing at an average rate of 19% per 

year, in nominal terms, while the production had a rate of growth 

of less than 7% per year. 

As we have already seen, a great part of the increase in the 

money supply was to finance the increasing deficits in the govern¬ 

ment budget, pushing up the aggregate demand. 

In the following years as the deficit in the government budget 

worsened, subsidies were reduced and prices of goods and services 

produced by the public enterprises were increased, with the conse¬ 

quent impact over the general price level. 

The money supply continued increasing even at higher rates, 

reaching in 1978 more than 40% in nominal terms. 

All these factors added up to inflationary expectations, con¬ 

tributed to the inflationary spiral and in 1978 the price level 

increased in 73.7%. It was already explained that during the three 

years before 1978 the expansion in the money supply could have been 

larger if part of the domestic credit had not gone out through a loss 
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of international reserves. However, after 1978 the increase in the 

international reserves turned to be the principal cause of the in¬ 

crease in the money supply. 

Thus, although a contractionary policy was implemented, the 

government budget deficit continued and the money supply kept growing 

at high rates, so that, the principal causes of the inflationary 

process still remained until the end of the decade as did the in¬ 

crease in the price level, which in 1980 was 60.8%. 

2.4. THE EXCHANGE RATE AND THE SYSTEM OF CRAWLING PEG. 

Prior to 1975 the exchange rate was fixed in nominal terms 

during many years. This fact combined with the inflationary process 

that had already begun, made the domestic currency overvalued.—^ 

The overvaluation resulted in a penalty for exports while at 

the same time imports were encouraged, including import of luxury 

goods. 

This situation was reflected in the relation of exports and 

imports with the GDP. The ratio exports/GDP decreased from 17.7% 

in 1970 to 10.8% in 1975, while imports/GDP increased from 14% to 

19.5% in the same period. Expectations of devaluations were formed 

originating speculative activities and insecurity for the entrepre¬ 

neurs . 

One of the consequences of this situation was the reduction of 

the international reserves. 

Under these circumstances a devaluation of the exchange rate 
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was unavoidable and in September 1975 the domestic currency was 

devaluated by 16% at the same time modifications in the exchange 

rate system were implemented like the elimination of the double ex¬ 

change rate system (for commercial and tourism purpose) establishing 

a unique exchange rate. 

After the September devaluation the exchange rate was again fix¬ 

ed in nominal terms. On the other hand, the deficit in the balance 

of payments had not yet been solved and the increase in the price 

level was becoming higher. 

Again a new devaluation was necessary, and in June 1976 the 

domestic currency was devaluated by 44%, as part of a stabilization 

program. Nevertheless, this devaluation was not a solution for the 

critical situation of the external sector. The losses in the inter¬ 

national reserves continued in larger magnitudes, which determined 

the decision to adopt a system of minidevaluation in September 1976. 

The system of programmed minidevaluations or crawling peg, was 

established to reach realistic levels of valuation for the domestic 

currency. The "sol" was to be devaluated according to relative price 

changes between Peru and its main trading partners. 

However, coinciding with a change of Economy Minister, this 

system was interrupted in July 1977 when the exchange rate was fixed 

at 80.88 soles/dollar. 

Official sources said that the system of minidevaluations 

created strong inflationary expectations which encouraged the specu- 
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lative demand for foreign exchange pressuring the foreign exchange 

21 
market and the international reserves.— 

In October of the same year, the "Mercado Unico de Cambios" 

was created. The purpose was to have an exchange rate determined 

by the supply and demand forces. A reduction of control of imports 

and the penalty amnesty for capital repatriation accompanied this 

measure. 

However, this reform did not mean a complete liberalization of 

the foreign exchange operations. The Central Bank would intervene 

to smooth the fluctuations of the exchange rate. 

In December commercial banks were authorized to open deposits 

in foreign currencies with funds that came from the repatriation. 

Bank certificates of foreign exchange were created with a minimum 

value of $1000 and valid up to 360 days. These certificates could 

be freely negotiated which was made at higher exchange rates than 

the official one. For example, when the official exchange rate 

was at 130 soles/dollar during the first years of 1978, these cer¬ 

tificates were negotiated at about 170 soles/dollar, and sometimes 

the difference was even bigger. 

After a few weeks of the implementation of the "Mercado Unico 

de Cambios", the domestic currency had been devaluated by 75% and 

the loss of international reserves continued. 

The result was the end of this system fixing the exchange rate 

at 130.32 soles/dollar in February 1978. 
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The fixed exchange rate prevailed until May 1978 where after a 

devaluation of 15% the system of minidevaluations was reinstated. 

It was a system of programming small adjustments, three or four times 

a week, according to a target for the end of the year of the sol- 

dollar relation. This target was publicly known although informally. 

During the months following May, the rate of crawl was above 

4% per month. The minidevaluations were disaccelerated in 1979 and 

since then the average rate of crawl has been less than 2.5% each 

month. 

In February 1979 the Central Bank began to make public the 

exchange rate for the following month. In March of the same year 

this announcement began to be made for the following two months 

and in June the period was extended to three months. The announce¬ 

ment of the exchange rate was interrupted in the middle of 1980. 
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FOOTNOTES 

Official estimates based on the PPP affirm that the overvaluation, 
at August 1975, was more than 50%. These estimates were made 
assuming June 1976 as the base period. See: Deficits en la cuenta 
corriente de la balanza de pagos y su financiamiento: el caso del 
Peru 1970-80, (Lima: Banco Central de Réserva del Peru, April 
1980). 

Estimates made by Schildt, taking 1960 as the base year, show 
that in 1975 the "sol" was overvalued by 43%. See: Jürgen 
Schuldt L., Cuesta demasiado el dolar?, (Lima: Universidad del 
Pacifico, 1978). 

2 
See: Banco Central de Réserva del Peru, Memoria 1977, (Lima: 
Banco Central de Réserva, 1977), p. 29. 



CHAPTER 3 

3.1. CAUSALITY BETWEEN INFLATION AND EXCHANGE RATE CHANGES 

The coexistence of a system of minidevaluations or crawling peg 

with an inflationary process in the Peruvian economy may reflect a 

relation between frequent changes in the exchange rate and inflation. 

As an initial exploration of this relation an econometric cri¬ 

terion has been applied in order to determine the direction of the 

causality between these two variables. 

According to Granger's definition of causality^ a variable 

Y does not cause X^ if and only if the probability distribution of 

the Xs is independent of the probability distribution of the Ys. 

That is: 

Yt xt-n’ Tt-r- W 
pcyxt_r... xt_n) 

The above is an ad hoc definition of causality based entirely 

on the predictability of a variable. 

In applied work, a more restrictive notion of causality is used. 

Here only one of the parameters of the distribution of Yfc and X , 

2 
the variance (a ), is considered: 

Yt ^XtW(Xc/Xt_r ... Xt_n, Yt_r ... Yt_n) - 

a (Xt/xt_1 
x
t_n) 

If Y^ does not help predict X^, then it is said that Y^ does not 

cause Xt* 
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The following regressions were estimated in order to investi¬ 

gate the causality relations between changes in the exchange rate 

(p*) and inflation (P*). 

RESTRICTED (R) : P* = 7.942-0.092 P* -0.053 P* ,-0.261 P* -0.127 P* , 
(2.157)(0.202) t-±(0.200) C (0.201) (0.121) t_4 

- 0.211 P* _ -0.038T 
(0.116) t_:> (0.044) 

R2 = 0.208 F - 0.874 s.e. * 1.521 Q = 6.885 

UNRESTRICTED (UR): P*=9.941-0.152 P* -0.001 P* ,-0.409 P* ,-0.177 P* , 
C(4.902)(0.307)t-i(0.281) C (0.275) J(0.245) 

- 0.322 P* +0.418 p* 1-0.917 p* ,+1.721 
(0.200) t-3(1.927) t_i(2.102) C (1.638) 

p* -0.604 p* ,-0.462 p* ,-0.087 T 
C"J(1.122) (0.609) (0.141) 

R2 - 0.270 F » 0.504 s.e.= 1.686 Q(13)=3.939 

Where T is a trend variable, the numbers in parentheses are the 

standard error of the regression coefficients, F is the F test for 

the joint hypothesis that all the parameters are zero, s.e. is the 

standard error of the regression, and Q is the test for the joint 

hypothesis that all the autocorrelation coefficients are zero. 

The null hypothesis that all the coefficients of p* are jointly 

zero was tested with the following F test: 

(SSER - »V'< „ , 
SSE^/ (n-k) q’n-k 
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Where q is the number of added variables in the unrestricted 

regression, n is the number of observations, K * number of variables 

intheunrestrieted regression. The calculated F is 0.254 which is 

less than the critical value F,. ^ * 2.90 with 95% confidence, 

failing to reject the null hypothesis. This means that past 

values of changes in the exchange rate do not help predict the rate 

of inflation. Thus, changes in the exchange rate do not cause in¬ 

flation. 

To see whether causality exists in the opposite direction the 

regressions were the following: 

RESTRICTED (R): p*=-0.423+0.621 p* -+ 0.020 p* --0.252 p* _ 
Pt (0.445) (0.246) t-^(0.284) ^(O^O) 

+0.228 p* .+0.160 p* +0.044 T 
(0.145) t_4(0.073) °(0.019) 

R2= 0.849 F=18.729 s.e.=0.300 Q(13)=7.057 

UNRESTRICTED (UR): p*=-0.222 + 0.825 p* ^0,338 p* --0.070 
(0.922) (0.362) C (0.395) (0.308) 

p* -+0.185 p* .+0.181 p* --0.040 P* -+0.066 
C"J(0.211) C”4(0:il4) 3(0.058)' (0.053) 

P* -0.023 P* ,-0.041 P* .-0.003 P* +0.041 T 
t"/(0.052) C"J(0.046) t_4(0.038) t";?(0.027) 

R2= 0.874 F=9.425 s.e.=0.100 Q(13)=12.527 

The F test for the null hypothesis that all the coefficients of P* 

are jointly zero gave a value of 0.586. This value is less than 

the F critical value of 2.90 with 95% confidence. Thus, the 
5,15 
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null hypothesis is not rejected, therefore inflation rates do not 

cause changes in the exchange rate. 

In interpreting these results it is necessary to have in 

mind that these tests are designed for large samples. In addition, 

they do not test contemporaneous causality between the two variables. 

Despite the results it is not possible to say that there is 

no relation between inflation and changes in the exchange rate. 

Since both variables are determined by factors such as the 

expansion in the money supply in relation to money demand, world 

inflation, and so on, the next section deals with a model that was 

designed to analyze the feedback mechanism between inflation and 

changes in the exchange rate in a context where both are endogenous 

variables. 

3.2 THE MODEL 

The following model has been developed by Blejer and Leider- 

2/ 
man-. The framework is an extension of the monetary approach for 

the analysis of the simultaneous determination of the rate of in¬ 

flation, the exchange rate and the balance of payments under a 

crawling peg system. 

The model is developed for a small country whose international 

price of traded goods is exogenously determined. The price of 

nontraded goods responds to domestic monetary variables. 

It is also assumed that the rate of growth of real income 

is not affected by monetary variables. 
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The relationships of the monetary sector are: 

(1) Ms - a(R+D) 

(2) Md - Pmd 

(3) ®d * f(y»rr
e) 

Where M is the nominal supply of domestic money; a is the money 
s 

multiplier; R is the foreign exchange reserves held by the Central 

Bank; D is the domestic credit component of the monetary base; 

is the demand for nominal cash balances; F is a price index 

that includes traded and nontraded goods; nu is the real demand 
d 

for money, assumed to be a function of real income y and the ex¬ 

pected rate of inflation ^e taken as a proxy of the alternative 

cost of holding money* 

3/ 
Assuming that the market clears in each period—, so that the 

stock of money supply is equal to money demand, ex post* Therefore 

there is a flow equilibrium: 

(4) M* * M* v y s d 

Where the asterisk indicates the percentage rate of change of the 

variable. Differentiating equations (1) and (2) logarithmically, 

the flow equilibrium condition can be expressed as: 

(5) a* + (l-V)R* + YD* - P* + m* 
d 

Where Y * D/(R+D) and P* is the domestic rate of inflation. 

The domestic . rate of inflation is a weighted average of the 
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rate of change of the price of traded and nontraded goods: 

(6) P* = xPf + <1-X)P^T 

Where P^ and P^, is the price in domestic currency of traded, non¬ 

traded goods, respectively, and \ is the share of traded goods in 

total expenditure. P* will be determined by the world rate of 

inflation (P*) and the variations in the exchange rate (p*). 

(7) P* = P* + p* 

The price of nontraded goods may be affected, at least in the short 

run, by the ex ante excess supply of money which implies an excess 

demand in the goods market. The price of nontraded goods relative 

to that of traded goods will be, therefore, a function of im¬ 

balances in the money market. 

(8) p*T * p* + en 

Where Q is a measure of monetary imbalance and 0 is the elasticity 

of the relative price with respect to the monetary variable. 

n is defined as the gap (in percentage terms) between the ex 

ante change in the money supply (given by the change in the domestic 

credit component of the base and in the money multiplier) and 

changes in demand. 

The change in international reserves is taken as an endogenous 

reaction through which money supply and demand become equal ex post. 
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Therefore, equation (8) can be written as: 

(10) P*j, = P* + 0(YD* + a* - ) 

Substituting (7) into (10) and then (7) and (10) into (6) and assum- 

4/ 
ing a* = 0, we obtain;— 

(11) P* * e(P* + p*) + (l-«)(YD*-«n*d) 

where e = [l+0(l-\)] 

Changes in international reserves of the Central Bank to restore 

equilibrium may be obtained by substituting P* in equation (5) for 

its value in (11): 

(12) (l-Y)R* = e(P* + p* + m*d - YD*) 

In equation (11) and (12) the domestic rate of inflation and the 

balance of payments are functions of world inflation exchange rate 

policy and the rate of ex-ante excess flow supply of money. 

Although under the crawling peg the exchange rate might be 

changed according to different rules, this model assumes that the 

nominal rate (p) is altered to maintain purchasing power parity. 

The reaction function implied by the policy rule is: 

(13) p* » p ±lQ (l-p)iLi(P*-P*)t 

Where t is a time subscript, p is the portion of the current dif¬ 

ferential rate of inflation transmitted to the exchange rate in the 

current period, and L is the lag operator (L^Xfc = Xfc_^). 
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Equation (13) assumes that, in addition to the current period 

adjustment, the exchange rate will continue to change in each sub¬ 

sequent period by a fractionp of the still unadjusted differential, 

until the whole differential has been transmitted to the exchange 

rate. The greater the (3, the faster the rate will adjust. 

3.3. ESTIMATION PROCEDURES 

For estimation purposes the econometric form of the model is 

the following system: 

(3') log mt - aQ + ax log yfc - a^fr® + a3 log mt-1 + ult 

(U') P* - r0 + r(P*4p*)t + r2(a*+YD*-m*d)t+ u2t 

(12') (l-Y)R* - + «1(P* + p* + m*d - YD* - a*)fc + u3fc 

(13’) P* - P0 + ?!<**-*&)t + + + 

The theoretical model imposes the following restrictions upon the 

parameters of the model: 

i- r = 6 

II: r2 = (1-^) 

III: p2 - P^l-pp 

IV: p3 » P1(l-P1)2 

Equation (3’) is the émpirical counterpart of the model's demand 

for real balances. The specification is sémilogarithmic, where the 

log of real money balances depends on the log of real income and 

expected inflation. 
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6 
In equilibrium, the demand for money m^ is given by: 

log m* - 01log yt - 02lT
e 

Assuming a partial adjustment mechanism towards equilibrium of the 

form: 

(log mt - log m^) - X(l°g m® - log mt_1) 0<\<1 

e 
after substituting mfc and rearranging the terms: 

log mt - log mt_1 + log yt - 02n
e)-\ log m^ 

log mt - \0X log yfc - \02TTe + (1-x) log mt_1 

e 
log mfc = 0^ log yt - a2TT + Oj log mfc_1 

al = X&1 a2 " x92 a3 = (1"X) 

Because it is a similogarithmic function, the long run income 

e e 
elasticity is 0^, and the elasticity with respect to ^ is 0^ , 

e e 
where ^ is the average ^ of the period. 

In order to get m*^ , the rate of change of real money demand, 

the first differences of the fitted values of the estimated money 

demand equation are taken. 

The estimation of.money demand also requires a proxy for 17e. 

Blejer and Leiderman assumed a version of the rational expectation 

6 
hypothesis for the Brazilian case, rr was constructed from the 

fitted values of a regression of the rate of inflation on lagged 
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values of itself, foreign inflation, domestic credit growth, exchange 

rate changes and real income growth. Two lags for each variable 

were included. 

Equations (11), (12') and (13') constitute a simultaneous 

equation system, which, imposing the restrictions, is linear in the 

variables but nonlinear in some of the parameters. 

The results obtained by Blejer and Leiderman for the Brazilian 

case, using a full-information maximum-likelihood estimator, are 

the following: 

(3') log m - 0.873 + 0.162 log y - 1.700 TT® + 0.876 log m . 
(0.873) (0.049) C (0.229) (0.045) 1 

(11') P* = 0.002 + 0.958 (P*+p*) + 0.042 (a*+yD*-m*d) 
(0.001) (0.018) W t (0.018) 

(12') (l-Y)R* » -0.038 + 0.958(P*4p*-hn*d-YD*-a*) 

(0.039) (0.018) W t 

(13') p* - -0.008 + 0.526 (P*-P*) + 0.249 (P*-P*) + 
(0.003) (0.106) W t (0.005) W t_1 

+ 0.118 (P*-P*) 
(0.029) w t

~z 

Numbers in parentheses are asymtotic standard errors of regression 

coefficients. Their sample period was III/1968 through IV/1977 

with 38 observations. The coefficient of (a*+yD*-m*^)t in equation 

(11*) indicates that an increase in the rate of domestic credit 

création above the rate of growth in money demand will increase 
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domestic inflation and, according to equation (12'), will reduce 

international reserves. 

Equation (13') assumes that the government follows the Purchas¬ 

ing Power Parity rule. This implies that p* is an endogenous vari¬ 

able that depends on the divergence of domestic inflation from world 

inflation. This divergence will depreciate the exchange rate, which 

in turn will further increase the rate of domestic inflation and 

reduce the rate at which international reserves decrease, according 

to equation (111) and (12'). 

The exchange rate reaction function embodies a restriction of 

geometrically decaying parameters of the current and lagged values 

of the domestic and foreign inflation differential on the exchange 

rate. The results indicate that more than 50 percent of this dif¬ 

ferential is transmitted to the exchange rate in the current quarter 

and an additional 25 percent in the next. The full adjustment is 

reached after three quarters. 

Although the authors estimated the model with all the restric¬ 

tions, they report to have tested only restrictions III and IV. The 

sample information failed to reject these restrictions, according 

2 
to the x likelihood ratio test. 

3.4. THE CASE OF PERU 

The crawling peg in Peru was adopted for the first time in 

September 1976. It was interrupted in July 1977 and reinstated in 

May 1978. The exchange rate began to be adjusted three or four times 

a week 
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This fact makes it possible to evaluate the system only since 

1978. Thus the sample period is from May 1978 to December 1980. 

Given the short length of the period, it was necessary to work with 

monthly data. The sample contains 32 observations. 

For P, R, and M the following series were utilized: consumer 

price index, international reserves of the Central Bank and the 

money supply. D was generated by subtracting R from the monetary 

base, and p is the exchange rate at the end of the month. Since 

there is not available monthly data for GNP, y is represented by 

the index of manufactured production. 

The world inflation was calculated based on a weighted average 

of the inflation of the main trading countries of the Peruvian 

5 / 0 
economy.— In order to get a proxy for the n it was assumed that 

agents forecast inflation with the information that is available. 

The set of information was composed of past values of the rate of 

inflation, exchange rate changes, money supply, domestic credit, 

real income, world inflation. Many combinations of these variables, 

including the Blejer and Leiderman's version, were used to estimate 

a regression to forecast the rate of inflation. 

—2 
The criteria in choosing the "best" equation were the R 

as a measureof the influence of the explanatory variables on the 

0 
^ , and the test of the statistical significance of the parameters. 

The t test was used for the null hypothesis that each parameter 

individually was equal to zero, and the F test was used for the 



54 

hypothesis that all the parameters are jointly equal to zero. 

According to these criteria the "best" equation is the follow¬ 

ing: 

P* = 1.294 + 0.808 (p*+P*)t-l 
(0.127) (0.599) 

R2 = 0.567 D.W. - 1.702 s.e. - 1.787 F = 40.198 

D.W. is the Durbin-Watson statistic. 

This equation indicates that values of exchange rate changes 

and world inflation from the past period significantly affect the 

rate of inflation in Peru. This result may be related to the fact 

that the share of the tradable good sector in Peru is relatively 

high, as indicated by the traded goods/GDP relation. (Exports were 

more than 20% of the GDP during the three years under analysis, and 

G 
imports were about 18% in average), TT was constructed from the 

fitted value of this regression. 

The following step was the estimation of the demand for money. 

This equation was estimated at a first stage because the system is 

block recursive. Thus, even if the disturbances are contemporaneously 

correlated this equation can be consistently estimated separately: 

(3') log m = 0.041 + 0.305 log y - O.OlOrr^ + 0.824 log m . 
(0.723) (0.130) (0.004) (0.086) 

R2 - 0.829 h =-0.528 s.e. = 0.040 F = 49.519 

h is the Durbin's serial-correlation statistic for autoregressive 

modeIs• 

The parameter estimates imply the following long run income 
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elasticity; 

- 0.305 
1 " 1-0.824 

1.733 

g 
The estimated long run elasticity with respect to n , evaluated at 

the sample mean: 

-0.010 e2rr 
1-0.824 

x 0.045 = -0.003 

All the coefficients in the estimated money demand equation have the 

expected signs and are significantly different from zero. 

Because the data are monthly it could be argued tha t economic 

agents look not only at the last month's money stock but also at 

past values of mt to adjust their demand for money. Thus, more 

lagged values of m^ should be included in the estimation of money 

demand. 

However, tests were made including two more lags of mt in the 

equation and the results were that the estimated coefficients for 

mt_2 
anc* mt_3 were not significantly different from zero according 

to the t statistic. The null hypothesis that these parameters are 

jointly equal to zero was not rejected either, according to the F 

test applied with 95% confidence. Given these results, the estimations 

were made including only one lag for m . m* . was constructed by 
t at 

taking the first difference of the fitted values of the estimated 

money demand equation. 

The model assumes that yt is exogenous. If this assumption were 

not fulfilled the estimators of the parameters would be inconsistent. 
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During the analyzed period, imports were restricted and the 

restrictions were, in a way, related to the state of the internation¬ 

al reserves. 

Since the Peruvian industrial sector depends on imported inputs 

it might be an argument against the exogenity of y with respect to 

monetary variables. In order to test the exogenity of yfc, a regres¬ 

sion of this variable against lag values of itself and international 

reserves was estimated. 

The null hypothesis that all the coefficients of the lag values 

of international reserves were zero was tested. The F test did not 

reject the null hypothesis. This means that the addition of past 

values of international reserves to the regression does not help to 

explain yfc. Therefore, we can say that yfc is econometrically exo¬ 

genous to international reserves. 

Regarding the reaction function of the exchange rate it is un¬ 

likely that the complete adjustment to the inflation differential 

is reached in only three months. Therefore, the reaction function 

includes a larger number of lags of the difference between the 

Peruvian and the world inflation. After correcting autocorrelation 

of second order by Durbin's Method—^, the F test gave as a result 

that two more lags of the domestic-foreign inflation differential 

should be included. The reaction function is the following: 

P* - p0 
+ + P2<p*-pS>t-i + + <î4<p*-pîPt-3 

+ P5a’*-Fi$>t_4 + «t 
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The number of lags of the inflation differential to be included in 

the reaction function was also tested estimating this equation simul 

taneously with the rest of the model. 

The likelihood function test—^ failed to reject the null hypoth 

esis that the parameters of the three additional lags are jointly 

zero. However, the size and the signs of these parameters were 

economically meaningless, therefore the reaction function includes 

only two more lags. 

During this period the rate of crawl was not always announced. 

In addition, at the beginning, the announcement of the crawl was for 

the following month but after some months such announcements were 

made for the following two and then three months. In 1980 these 

announcements were discontinued. This lack of continuity in the 

policy could have been a source of instability in the exchange rate 

function. 

Tests of stability were carried out for February 1979, when the 

announcement began, and for July 1980 when they were eliminated. 

8 / 
Fisher test— was applied for the null hypothesis that the coeffic¬ 

ients are the same during the whole period, in other words, that 

the coefficients did not change over time; 

(SSER - SSEUR)/(n-m) 

SSEUR/(m-k) 
F (h-m, m-k) 
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Where SSE and SSE are the sum of square errors of the restricted 
R UR 

and unrestricted regressions respectively, n = number of observations 

in the restricted regression, m = number of observations of the 

unrestricted regression, k = number of independent variables. 

The Fisher test failed to reject the null hypothesis for both 

cases. Thus, the reaction function of the exchange rate is stable. 

Thus, equations (11), (12) and (13) for the Peruvian case were 

the following: 

(11) P* - r0 + r^P^+P*),. + r2(a*+YD*-m*d)t + u2t 

(12) (l-v)R* = 6Q + 61(P*+p*-hn*d.-YD*-a*)t + u3t 

(13) p* - P0 + P1(P*-P$)t + 
+ P3(P*‘PW)t-2 

+ P4<
P*-P$>t-3 + P5<

P*-P^t-4 + U4t 

These equations were estimated simultaneously using two methods: 

three stage least squares (3SLS) and maximum likelihood procedure 

(FIML)• The results can be observed in the following table, where 

ordinary least square estimators (OLS) are presented for comparison 

purposes : 
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Table 5 

COEFFICIENT ESTIMATES 

3 SLS FIML 

EQUATION COEFFICIENT OLS UNRESTRICTED RESTRICTED UNRESTRICTED RESTRICTED 

(ID ro 3.130 
(1.441) 

0.808 
(1.497) 

0.829 
(0.291) 

0.033 
(1.066) 

0.644 
(0.290) 

rl 0.290 
(0.421) 

0.947 
(0.570) 

0.939 
(0.038) 

1.236 
(0.401) . 

1.001 
(0.024) 

r2 
0.069 

(0.041) 
0.062 

(0.040) 
0.061 

(0.038) 
-0.013 
(0.024) 

-0.001 
(0.024) 

(12) 
*0 

5.008 
(4.949) 

5.421 
(5.117) 

6.068 
(4.485) 

6.203 
(4.999) 

5.832 
(4.447) 

«1 
1.072 

(0.644) 
1.108 

(0.651) 
0.939 

(0.038) 
0.904 

(0.685) 
1.001 

(0.024) 

(13) eo 0.981 
(0.535) 

0.088 
(0.082) 

0.087 
(0.082) 

-0.166 
(0.162) 

-0.073 
(0.095) 

0.106 
(0.033) 

0.129 
(0.030) 

0.130 
(0.030) 

0.348 
(0.098) 

0.342 
(0.046) 

e2 
0.079 

(0.042) 
0.097 

(0.039) 
0.097 

(0.039) 
0.262 

(0.077) 
0.225 

(0.015) 

*3 
0.124 

(0.040) 
0.141 

(0.041) 
0.141 

(0.041) 
0.239 

(0.061) 
0.148 

(0.001) 

0.102 
(0.030) 

0.110 
(0.039) 

0.110 
(0.039) 

0.138 
(0.044) 

0.097 
(0,007) 

PS 
0.053 

(0.019) 
0.042 

(0.018) 
0.042 

(0.018) 
0.051 

(0.018) 
0.064 

(0.009) 

log likelihood function -161.100 -161.120 -157.694 -163.628 

Numbers in parentheses are the standard error of the regression coefficients 
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Using 3SLS the following linear restrictions were tested; 

H0 : I) Tx - 6l 

ID r2 - (l-rp 

The likelihood ratio calculated for this test was: 

2<IT*-L,> * £ 
2(-161.100 + 161,120) = 0.04 

2 
The X critical value with 2 degrees of freedom is 5.99 with 95% 

2 
confidence, which is higher than the calculated X » that is, the 

sample information fails to reject the restrictions imposed. 

The inclusion of the restrictions gives more efficient parameter 

estimators, as indicated by the reduction in the standard error of 

the coefficients. All the parameter estimates have the proper sign. 

According to the results in equations (11) and (12) the ex¬ 

change rate changes will significantly effect the domestic rate of 

inflation and also the international reserves. The world inflation 

will effect these variables in the same way, that is, an increase 

in the exchange rate change and the world inflation will be felt 

in the domestic rate of inflation and the international reserves in 

almost the same magnitude. (See Table 5) 

The excess money supply will also have an effect on the domestic 

rate of inflation in the same direction although in much less pro¬ 

portion than the effect of the exchange rate and world inflation. 

A large percentage of the monetary imbalances will be eliminated 

through deficits in the balance of payments as indicated by the 
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results in equation (12). 

As long as the increase in the domestic rate of inflation is 

larger than that of the world inflation, it will induce a further 

depreciation of the exchange rate. The exchange rate reaction 

function (13) indicates that only about 50% of the domestic and 

foreign inflation differential will be transmitted to the exchange 

rate during five months. 

With the FIML method.it is possible to impose a pattern of 

geometrically decaying weights in the effects of the domestic- 

foreign inflation differential on the exchange rate. Thus, the 

null hypothesis HQ includes the following restrictions: 

V Il - fli 
ID r2 = (l-rp 

in) p2 - ^(l-pp 

iv) p3 = p1(i-p1)2 

v) p4 = p1(i-p1)3 

vi) p5 - P^i-Pj)4 

The chi-square likelihood ratio to test HQ is the following; 

2(LUR- LR) ~ Xg 

2(-157.694 + 163.628) = 11.868 

2 
The critical value of x with 6 degrees of freedom is 12.59 with 
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95% confidence, which means that the restrictions are not rejected. 

Some of the results are quite similar to those obtained by the 

3SLS, although there are also some differences. The efficiency of the 

parameter estimators is improved with the inclusion of the restric¬ 

tions . 

As in the 3SLS method, the exchange rate changes and the world 

inflation will have a direct effect over the domestic rate of infla¬ 

tion and international reserves. The parameters of equations (11) 

and (12) indicate that these last two variables will fully absorb 

any increase in the exchange rate depreciation and the world infla¬ 

tion. 

The coefficient of the excess money supply, however, has the 

sign opposite that which theoretically should be expected. Never¬ 

theless, this coefficient is not significantly different from zero. 

An explanation would be that within the current month the excess 

money supply does not affect domestic prices and the monetary imbal¬ 

ances are eliminated through a depletion of the international re¬ 

serves . 

There will be feedback from the increase in domestic inflation 

over the exchange rate. The reaction function indicates that 34% of 

the differential between domestic and world inflation is transmitted 

to the exchange rate within the current month. 237. of this difference 

will be reflected in the exchange rate in the following month and 

almost a complete adjustment will be reached after four months. 



63 

Although, in general, the results obtained are quite similar to 

those for the Brazilian case, there are some aspects of the model 

that should be pointed out. The model embodies some important re¬ 

strictions in the parameters that have not been tested by the authors. 

For example, the parameter of P* and p* in equation (11) are 

restricted to be equal. 

Equation (11) unrestricted would be; 

(li) p* = r0 + r1p*t + r2p* + r3(a*-^D* - **d)t 

Applying 3SLS to the model with the unrestricted equation (11) the 

results are the following: 

(11') P* - 0.725 + 2.504 P* + 0.461 p* + 0.076 
(1.487) (1.080) Wt (0.548) C (0.038) 

(a*+yD*-m*d)t 

(12') (l-y)R* = 5.257 + 1.151 (P*4p*-hn*d-yD*-a*) 
(5.119) (0.652) W 

(13') p* » 0.487 + 0.094(P*-P*) + 0.037(P*-P*) .. + 
(0.185) (0.032) W C (0.044) W Z 

+ 0.066(P*-P*) ~ + 0.019(*-P*)t 3 + 
(0.047) W (0.048) 

+ 0.078(P*-P*) 
(0.045) t-4 

2 
Likelihood function = -159.17 System R = 0.556 

The null hypothesis to be tested is: Hq: 37^ = F, 

The chi-square likelihood ratio is the following: 

2(L 
UR 

LR) ~ X 
2 
1 
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2(-159.17 + 161.10) - 3.86 

2 
The critical Value of X with one degree of freedom is 3.84 with 

95% confidence. Thus, the sample rejects the null hypothesis. 

The rejection of this restriction seems to indicate that the 

empirical evidence does not support some important points of the 

theoretical framework of the model. This fact might alter the con¬ 

clusions about the functioning of the model. The inclusion of re¬ 

strictions that are not valid would affect the bias and consistency 

of the parameter estimators. 

Another fact that must be considered in interpreting the results 

for the Peruvian case is the short length of the analyzed period. 

The size of the sample might affect the power of the tests. In 

addition the estimators properties are those for large samples 

(they are assymptotically consistent). This would explain the 

differences in the results obtained by both of the applied esti¬ 

mation procedures. 

The monthly data could have been a source of problems in find- 

2 
ing a better equation for ïï- . It might also affect the results 

obtained with respect to the influence of the excess money supply 

on prices. 
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FOOTNOTES 

^C.W.J. Granger, "Investigating Causal Relations by Econometric 
Models and Cross-spectral Methods," Econometrics (July 1979), 
pp. 424-438. 

2 
M. Blejer and L. Leiderman, "A Monetary approach to the Crawling- 
Peg System: Theory and Evidence," Journal of Political Economy. 
Vol. 89, No. 1 (1981). 

3 
This assumption is made for simplicity purposes. The empirical 
section is done with a mechanism of lagged adjustment in the money 
market. 

4 
Changes in 'a' are considered in the empirical section. 

^The sources of data are the International Financial Statistics 
published by the IMF, Memoirs and bulletins of the Central Reserve 
Bank of Peru and the National Institute of Statistics. 

g 
For an explanation of this method see Robert Pindyck and Daniel L. 
Rubinfeld, Econometric Models and Economic Forecasts. 2nd ed. 
(1976; rpt. New York: McGraw-Hill, Inc., 1981), p. 158. 

^This test is explained later. 

Q 
See Franklin M. Fisher, "Tests of Equality between Sets of Coef¬ 
ficients in Two Linear Regressions; An Expository Note," 
Econometrica (March 1970), pp. 361-366. 



CONCLUDING REMARKS 

The expansionary monetary and fiscal policies followed by the 

Peruvian government during most of the seventies, ended in balance 

of payments problems and an inflationary process. 

The deficits in the trade balance reinforced by the outflow 

of short term capital were the main cause of the balance of payments 

deficits. Financial policies were not enough to solve the problem 

in the balance of payments and the loss of international reserves 

continued. The Peruvian authorities faced the necessity of devalu¬ 

ation of the exchange rate. 

Thus, inflation and devaluation were the reflection of the 

underlying expansion in the aggregate demand. 

The crawling peg system was adopted and maintained since 1978, 

after a period of many changes in the exchange rate policy. The 

exchange rate is adjusted according to the relative price changes 

between Peru and its main trading partners. 

The implementation of the crawling peg was followed by the 

elimination of the deficit in the trade balance and in the overall 

balance of payments. However, the inflationary process is still an 

unsolved problem. The years after the adoption of the crawling peg 

experienced the highest rate of inflation. 

Nevertheless, in the strict econometric sense, it is not pos¬ 

sible to affirm that there is a direct causality running from the 

exchange rate changes towards inflation or vice versa, for the 
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Peruvian case. However, this does not deny the existence of a 

relationship between these two variables. 

Since both inflation and changes in the exchange rate are 

dependent variables in this process, a model that accounts for 

the joint determination of the exchange rate, the rate of inflation, 

and the balance of payments in a crawling peg system has been applied. 

According to the results, a higher rate of world inflation will reduce 

the rate of devaluation of the exchange rate and will have a positive 

effect on the rate of accumulation of international reserves. It 

will, however, significantly raise the domestic rate of inflation. 

As long as the domestic rate of inflation is greater than the world 

rate of inflation a further depreciation of the exchange rate will 

be necessary, which in turn will affect prices. 

The depreciation of the exchange rate will reduce the rate at 

which international reserves are depleted. 

The effect of an increase in the money supply above the growth 

in money demand on prices is not significantly different from zero. 

This would indicate that the relative price between nontraded and 

traded goods is inelastic with respect to monetary imbalances, at 

least in the current month. 

The excess money supply will be felt in the balance of payments 

through a reduction of the international reserves. 

However, when interpreting these results, it is necessary to 

have in mind the limitations of this analysis. The short length 

of the period under analysis may affect the bias Qf the 
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parameter estimators and the power of the tests. The monthly data 

may be the cause of the results obtained with respect to the effects 

of the excess money supply on prices. The model itself has some 

weaknesses. It embodies some restrictions in the parameters that, 

at least for the Peruvian case, do not seem to be valid.- This would 

affect the bias and consistency of the parameter estimators. 

Nevertheless, what should be clear is that the feedback between 

inflation and exchange rate changes will exist as long as the causes 

of the inflationary process are not eliminated and the domestic rate 

of inflation is higher than the world rate of inflation. 
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