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ABSTRACT
A theory analyzing the short run dynamics of nominal exchange
rates under exogenous interest rates and free imperfect international
capital markets is presented. Introducing elastic exchange rate expectations leads to cumulative changes in the spot and forward exchange
rates in the same direction. We find that free floating exchange rate
regimes are intrinsically unstable, as the nominal exchange rate is an
institutional or policy variable that has no ‘fundamental equilibrium’
level. Implications for monetary policy and exchange market interventions of this potential instability are derived. Our results help to
explain both the empirical prevalence of dirty floating exchange rate
regimes and some aspects of the uncovered interest parity ‘failure’.
Keywords: Exchange rate dynamics, exogenous interest rates, dirty
floating.
jel Classification: E12, F31, F41.

1

This version has benefited from discussions with Gustavo Bhering, Julia Braga, Esteban
Pérez Caldentey, Fabio Freitas, Nathalie Marins, Ignácio Perrotini, Lucas Teixeira and Anthony Thirlwall. The usual caveats apply.
http://dx.doi.org/10.22201/fe.01851667p.2021.318.80810
© 2021 Universidad Nacional Autónoma de México, Facultad de
Economía. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

IE, 80(318), octubre-diciembre de 2021

3

TASA DE INTERÉS EXÓGENA Y DINÁMICA
DEL TIPO DE CAMBIO CON EXPECTATIVAS ELÁSTICAS
RESUMEN
Presentamos un análisis teórico de la dinámica de corto plazo de
los tipos de cambio nominales con tasas de interés exógenas y libres
e imperfecta movilidad internacional de capitales. La introducción
de expectativas de tipo de cambio elásticas conduce a variaciones
acumulativas en los tipos de cambio spot y forward en la misma
dirección. Los regímenes de tipo de cambio de flotación libre son
intrínsicamente inestables, dado que el tipo de cambio nominal
es una variable institucional o de política que no tiene un nivel de
“equilibrio fundamental”. Derivamos implicaciones de esta inestabilidad potencial para la política monetaria y las intervenciones en los
mercados cambiarios. Los resultados ayudan a explicar la prevalencia
de tipos de cambio de flotación sucia y aspectos de la “falla” de la
paridad de tasas de interés descubierta.
Palabras clave: dinámica del tipo de cambio, tasas de interés exógenas, flotación sucia.
Clasificación jel: E12, F31, F41.

1. INTRODUCTION

R

ecent contributions to the heterodox literature on floating nominal exchange rates have established two important points. The
first is that there is really no ‘fundamental’ or equilibrium level
of the nominal exchange rate toward which it tends, being ultimately an
institutional or policy variable. Vernengo (2001) suggested that more or
less sustainable levels of the exchange rate are of a ‘conventional’ nature
and much influenced by policy choices, in contrast with the ‘natural’
equilibrium exchange rate determined by the Purchasing Power Parity
(ppp) condition. Given this, the second point is that expected exchange
rates are always an important determinant of both the spot and forward
exchange rates. Harvey (2009, 2019) developed a Post Keynesian portfolio approach to exchange rate determination. His approach strongly
emphasizes “FX market psychology”, and that exchange rate expectations
are open to multiple determinants, depending on agents’ mental models.

4

IE, 80(318), octubre diciembre de 2021 • http://dx.doi.org/10.22201/fe.01851667p.2021.318.80810

This paper aims to contribute to a third related line of research concerning the implications of different assumptions on the formation of
exchange rate expectations. Lavoie and Daigle (2011) have shown the
consequences for exchange rate dynamics of the predominance of either
‘chartist’ or ‘conventionalist’ behavior in the FX market. Our purpose
here is to introduce elastic exchange rate expectations in the sense of
Hicks (1946, pp. 270-272), by assuming that agents always revise their
expectations to a certain extent in light of what has actually happened.
We do this by means of a simple theoretical framework for the short
run2 dynamics of nominal exchange rates under exogenous interest
rates and free but imperfect international capital markets, extending the
critique of the Mundell-Fleming model in Serrano and Summa (2015),
by assuming that agents follow a simple rule of adaptive expectations.
We show this is sufficient to demonstrate that elastic expectations lead
to changes in the exchange rate, and that these tend to be cumulative.
We also derive some implications for monetary policy and exchange
market interventions of this intrinsic instability. We think that our results
may be useful both to account for certain alleged ‘puzzles’ found in the
literature on the ‘Unconvered Interest Parity (uip) failure’ and also help
to explain the empirical predominance of dirty floating regimes (Calvo
and Reinhart, 2002; Frankel, 2019).
After this introduction, our general equation for nominal exchange
rate determination in the foreign exchange market is presented in section
2. In section 3, we use it to derive and briefly criticize both the Real and
the Uncovered Interest Parity conditions. Following this, in section 4 we
introduce elastic exchange rate expectations and derive the associated alternative exchange rate dynamics under adaptive expectations. We then introduce a dirty floating exchange rate regime and derive some implications
for monetary policy (in section 5). In section 6, we briefly discuss possible
longer run aspects of our analysis. The relation between our simple model
results and the empirical literature on the uip ‘failure’ is then presented
in section 7. Section 8 concludes the paper with brief final remarks.

2

The long run dynamics associated to the balance of payments constraint, such as Thirlwall’s
law is not treated in this paper. For the discussion on these topics, see Bhering, Serrano and
Freitas (2019), Blecker and Setterfield (2019, chaps 8, 9 and 10 and Lavoie (2014, chap. 7).
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2. A SIMPLE FRAMEWORK FOR THE FOREIGN EXCHANGE MARKET
2.1. The spot FX market
The balance of payments BPt consists of the current account CAt, the total
private capital flows Ft and the change in official reserves ∆Rt as shown
in equation [1]3. The balance of payments represented in equation [1]
always equals zero4. We also omit pure accounting transactions that do
not involve the actual exchange of currencies, and therefore have no
impact on the exchange rate. Both to simplify the analysis and because
we are concerned only with the very short run, we take the current
account balance as exogenously given. The change in official reserves
here refers to desired changes. The Central Bank may reduce or increase
the quantity of foreign currency available in the spot market. In a “free”
or ‘clean’ floating exchange rate regime, the change in reserves is zero.
In equation [2], we split the private capital flows into the long run foreign capital flows FLRt, and the short run capital flows FSRt , the latter defined
as all those that depend on interest-rate differential5. FLRt is considered
exogenous throughout the paper. In equation [3], the short run capital
flows FSRt are determined by the difference between the domestic interest
rate it and the reference foreign interest rate it* . We add up the spread

3

4

5

6

As our purpose is purely theoretical, we are omitting the errors and omissions that occurs
in the real-world data. Also, we are considering in equation [1] a net lending position in the
Financial Account with a positive signal, which is different from the standard presentation
of the net lending position with a minus signal by the International Monetary Fund (imf).
For a complete description of the balance of payments accounting see <https://www.
imf.org/external/pubs/ft/bop/2007/pdf/bpm6.pdf>.
This corresponds to what Lavoie (Lavoie, 2014, chap. 7) calls the accounting balance of
payments.
It is worth noticing that the division between short run and long run flows we follow here
is not equal to the accounting definition (which is rather arbitrary) commonly used in the
official data of the balance of payments. Hence, a part of foreign direct investment (fdi)
inflows, which are commonly defined as long run flows, may be considered as short
run flows here when it is motivated by interest-rate differentials. eclac (2019) shows that
almost one third of fdi in Latin America in 2018 consisted of intercompany loans. These
transactions within firms seem to be explained by the low cost of borrowing (low interest
rates) of the foreign affiliates in advanced economies. Therefore, in this paper, long run
capital flows investment are simply the ones not caused by interest-rate differentials.
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associated with the country-risk ρt and the expected devaluation of the
exchange rate6 Ete+1 Et to the interest rate differential. The parameter
γ represents how much capital flows respond to the interest-rate differential, the country-risk and the expected rate of change of the nominal
exchange rate. The changes in agents’ net financial positions, including
changes in banks’ holdings of foreign exchange, are included as part of
the short run flows in the spot foreign exchange market7.

(

)

BPt = CAt + Ft – ∆Rt = 0

[1]

=
Ft FLRt + FSRt

[2]

(1 + it )


FSRt =
γ
−
1

e
 (1 + i * )(1 + ρ )  Et +1  
t
t


 Et  


[3]

In equation [4], the spot exchange rate is the endogenous variable
that will adjust to balance the demand and supply of foreign exchange.

(1 + it )


CAt + FLRt + γ 
− 1  − ∆Rt = 0, γ > 0
e
 (1 + i * )(1 + ρ )  Et +1  
t
t


 Et  


[4]

In equation [5], we express equation [4] in terms of the expected
rate of change of the nominal exchange rate, while in equation [6] it is
expressed in terms of the level of the nominal exchange rate.
 Ete+1  
(1 + it )
1


=

*
 Et   (1 + it )(1 + ρt )    ∆Rt − CAt − FLRt
1 + 
γ
 
6

7





[5]

The nominal exchange rate is defined as the value of one unit of foreign currency in terms
of the domestic currency. So, an increase of the nominal exchange rate corresponds to the
local currency depreciation in terms of the foreign currency of reference. Note that Ete+1
means the exchange rate that agents expect at the current period t to happen in period t+1.
For a comprehensive institutional description of FX markets, see Harvey (2009).
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  ∆Rt − CAt − FLRt  
Ete+1 1 + 

γ



Et =
(1 + it )


 (1 + i * )(1 + ρ ) 
t
t 


[6]

Therefore, the current level of the nominal exchange rate is determined
by its expected value, the return differential between foreign and domestic assets, the degree of response of short run capital flows to this
differential, the changes in official reserves, the net current account and
the long run capital flows balances.

2.2. The forward FX market8
According to Keynes (1923, pp. 94-95) spot and forward markets are
tied through arbitrage because of the Covered Interest Parity (cip) condition. The cip expresses a non-arbitrage condition according to which
the forward premium in the FX forward market must equal the interest
differential, otherwise investors would obtain non-risky profits out of
this difference. This non-arbitrage condition determines the necessary
relation between the forward and spot nominal exchange rates but does
not directly determine the levels of any of these two variables. This is
shown in equation [7]:
(1 + it )


Etf+1 = Et 

*
 (1 + it )(1 + ρt ) 

[7]

The forward market is the market for exchange to be delivered in the
future. Thus, the difference between the spot and the forward nominal
exchange rates must be equal to the difference of interest rates in both
currencies, reflecting the costs of borrowing in one currency and investing
8

8

There is a significant number of derivative markets for currencies. These derivative markets
can be deliverable (forward markets) or non-deliverable (future markets), depending on
local institutional arrangements. Because of arbitrage, forward or future market prices
are always very close to each other. Brazil is a classic example of a deep non-deliverable
futures market for dollars, whereas Mexico has a large forward market for dollars (bis, 2015).
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in the other and respecting the ‘no-arbitrage condition’. In other words,
this is the same thing as the Covered Interest Parity, which is largely
verified in the empirical literature (Sarno, 2005; Lavoie, 2014, chap. 7)9.
It is clear from this perspective that any change in the spot market
must be immediately connected10 also to a proportional change in the
forward market. Hence, speculation does not occur by some mismatch
between forward and spot rates. It occurs because someone wants to buy
low to sell at a higher price at the subsequent period (or vice versa), and
this depends only on current expectations about the actual exchange
rate that will prevail in the future. According to Kindleberger: “(…) the
forward contract in foreign exchange introduces no real change into
foreign exchange theory” (Kindleberger, 1939, p. 179).
Using this connection between forward and spot markets, we can
easily also derive the equation that determines the level of the nominal
forward exchange rate as shown in equation [8]:
  ∆Rt − CAt − FLRt  
Etf+1 Ete+1 1 + 
=

γ
 
 

[8]

Therefore, the level of the forward nominal exchange rate is determined
by the expected value of the spot exchange rate, the degree of response
of short run capital flows to this differential, the changes in official reserves, the net current account and the long run capital flows balances.
We can see in equations [6] and [8] that both the spot and the forward exchange rate are influenced by the expected spot exchange rate.
Speculation causes changes in Ete+1 and impacts both markets at the same
time. Note that in equation [8], the expected spot exchange rate is not, in
general, equal to the forward exchange rate, because of the effect on the
spot market of the variables representing the flows of foreign exchange

9

10

According to Lavoie (2000, 2014), in mature markets, where big wholesale banks operate
and there is no shortage of liquidity in currencies traded, banks receive orders from clients
and engage in covered operations, passing this cost to their clients (which is equal to interest
rate differentials between both currencies). This is what Lavoie calls the Cambist view.
Otherwise, large ‘arbitrage’ profits would be made in foreign exchange markets.
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coming through the net current account and capital flows11. Because
of the cip condition, the forward exchange rate is also affected by these
flows. The forward exchange rate would be equal to the expected spot
exchange rate only under the very unrealistic assumption of perfect and
efficient international capital markets in which interest-rate differentials
would always bring an infinite amount of capital. This can be seen in
equation [8] by setting γ = ∞.
The fact that the forward exchange rate does not directly determine the
level of the spot exchange rate does not mean that existence of forward
markets has no effect on the determination of the spot exchange rate. According to Kindleberger the real contribution the forward market makes is:
“(…) in providing inexpensive opportunities for hedging and speculation
or the real character of the forward contract (Kindleberger, 1939, p. 181)”.
We can represent this effect of forward markets in the exchange rate
dynamics through the parameter γ, which measures the sensitivity of
short run foreign investment to the interest-rate differential. The existence of large forward markets would tend to lead to higher levels of γ,
both for short run capital inflows at outflows.

2.3. Exchange rate expectations
We argue that exchange rate expectations can be either inelastic or
elastic in the sense of Hicks (1946, pp. 270-272). Inelastic expectations
are independent of past observations of the exchange rate and could
be determined by market conventions, inflation expectations, etc. By
contrast, elastic expectations are influenced by past observations of
the actual exchange rate. In this paper, we will represent these different
assumptions by means of a simple equation of adaptive expectations as
shown in equation [9]12:
Ete+=
Ete + β(Et −1 − Ete ) , where 0 ≤ β ≤ 1
1
11

12

10

[9]

Note that contrary to Lavoie (2014, pp. 485-486), unless γ = ∞, the divergence between
the expected spot exchange rate and the forward exchange rate does not necessarily
directly determines the changes in the spot exchange rate.
Note that in equation [9] we are assuming that agents in period t form expectations about
the exchange rate in period t+1 based on information available to them up to period t–1.
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If the parameter β equals zero, then expectations are inelastic. If β
equals one, then expectations follow the naïve version of adaptive expectations. If β is in the interval between zero and one, then expectations are
elastic, but may also be affected by exogenous shocks. In this case, the
initially expected level of the exchange rate is exogenous but the point
is that this will be revised to a certain extent according to the actually
observed values13.

3. EXCHANGE RATE DETERMINATION UNDER INELASTIC EXPECTATIONS
3.1. The neoclassical approach
In perfect international capital markets, there is free capital mobility and
also there are no credit constraints, and an infinite amount of capital is
always instantly available at an interest rate slightly above the international rate of reference.
In our model, the assumption of perfect international capital markets
is represented by an infinite speed of adjustment of short run capital
flows in response to interest-rate differentials (Gandolfo, 2016, p. 60).
In equation [5], the parameter γ will be infinite, and the second term
on the right-hand will tend to one. It also implies that the sovereign
risk ρ equals zero.
Combining the assumptions of perfect capital markets and of inelastic
exchange rate expectations β = 0, we can rewrite equation [5] as:

 Ete+1   (1 + it ) 

=
* 
 Et   (1 + it ) 

[10]

Equation [10] is the traditional equation associated with the uip
condition. Perfect capital markets and inelastic expectations imply that
the interest rate differential must coincide with the expected currency
devaluation. Considering that the Central Bank exogenously determines the nominal interest rate, and the expected level of the nominal

13

In this framework, multiple exogenous shocks to expectations can be represented by
simply replacing the initial condition for a new one.
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exchange rate is given, equation [10] determines the level of the current
spot exchange rate (Blanchard, 2017, chap. 19)14. Therefore, starting
from an equilibrium situation, an increase (decrease) of the interest-rate
differential causes an initial appreciation (depreciation) of the level of
the spot exchange rate. Since the expected level of the exchange rate is
not affected, this appreciation (depreciation) of the spot rate creates
an expectation of a future depreciation (appreciation), which is in line
with the positive interest-rate differential according to the uip. Hence,
despite the shock caused by the change in the domestic interest rate,
the level of the expected exchange rate does not change, but the level
of the spot exchange rate adjusts to make the expected rate of change of
the exchange rate equal to the interest-rate differential.
In the neoclassical approach, because of the assumption of the neutrality of money, in the long run this expected rate of change of the
nominal exchange rate is further assumed to be equal to the differential
of domestic pt and foreign pt* rates of inflation. These assumptions guarantee both the ppp and Real Interest Parity conditions15.
 (1 + pt )   (1 + it ) 
 (1 + p* )  =  (1 + i * ) 
t 
t 



[11]

 (1 + it* )   (1 + it ) 
=


* 
 (1 + pt )   (1 + pt ) 

[12]

3.2. The heterodox approach
From a heterodox perspective, there is no assumption of long run neutrality of money and hence no tendency to the ppp condition. In the latter
case, however, the fact that changes in the nominal exchange rate have
a strong effect on the rates of inflation in many countries may give the
14

15

12

If the money supply is taken as exogenous, the domestic nominal interest rate becomes
endogenous. In that case, the expected rate of change of the nominal exchange rate is
taken as exogenously given and the domestic nominal interest rate is determined by the
foreign interest rate plus the expected rate of change of the exchange rate. For a critique
of these versions, see Lavoie (2000).
For a critique of these conditions, see Lavoie (2000) and Vernengo (2001).
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impression that ppp tends to prevail in the long run but in fact this is
not the case, as the causality runs from the exchange rate to cost-push
inflation and not the other way around (Vernengo, 2001).
In this heterodox perspective, even with free mobility of capital, the
international capital markets are seen as imperfect and external credit rationing is an important determinant of the balance of payments
constraint (Lavoie, 2014, chap. 7; Serrano and Summa, 2015). Therefore, without perfect capital markets, the response of capital flows to
interest-rate differentials γ is not infinite (and may well fall to zero as
we will see in the next section). In this case, even when the expected
nominal exchange rate is assumed to be inelastic and determined by
market conventions (Harvey, 2009; Lavoie and Daigle, 2011), there is
no convergence to the uip condition. Hence, the level of the nominal
spot exchange rate is given by equation [6].

4. EXCHANGE RATE DYNAMICS, ELASTIC EXPECTATIONS AND E
XOGENOUS INTEREST RATE UNDER IMPERFECT CAPITAL MARKETS
4.1. Imperfect capital markets and elastic exchange
rate expectations
In order to present a more realistic alternative model, we first assume
free but imperfect capital markets in the sense of Serrano and Summa
(2015). In this view, the degree of response of short run capital flows
to this differential γ is never infinite. Moreover, this parameter falls to
zero in situations in which there is a ‘sudden stop’ or international credit
rationing for capital inflows. In this situation, however, γ will remain
positive and probably quite high for capital outflows. The nature of the
response of short run capital flows to interest-rate differentials will depend
on the perception in international markets of the structural situation
of the country’s balance of payments. This will be reflected in the country’s sovereign spread ρt, that for each country will depend both on the
general conditions of international credit markets and on the specific
market assessment of the specific country’s actual risk of default on its
foreign currency liabilities. As the actual balance of payments situation
of a country worsens, the risk premium tends to increase and beyond a
certain point, international credit will be severely rationed.
Serrano, Summa and Aidar • Exogenous interest rate and exchange rate dynamics
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We must also drop the assumption of inelastic exchange rate expectations because it is too unrealistic to assume that expectations will never
be revised to any extent in the light of what actually happened. From
now on, we will assume that exchange rate expectations are always to
some extent elastic. In terms of our adaptive-expectations equation, this
means that β > 0 in equation [9] above.
Elastic expectations have been formalized in terms of ‘chartist’ behavior
of some agents, which simply project that the recent past change in actual
exchange rates will continue in the future. Our approach differs from
that in two aspects. First, we make expectations directly about the level
of the exchange rate and not of its change. Second, in our formulation
there is room for an initial exogenous level of the expected exchange
rate, and it is this initial level that always will be at least partially revised
according to what actually happened.
Lavoie and Daigle (2011) model exchange rate expectations assuming heterogenous agents. Some agents are called ‘conventionalists’ and
have a conventional and inelastic expectation about a long run level of
the nominal exchange rate16, while others follow a ‘chartist’ behavior. In
contrast, in our model, agents are neither exclusively ‘conventionalist’
nor ‘chartist’. Whenever they think there is some reason for the past to
be very different from the future, they change the initial expected level of
the exchange rate exogenously. However, they also will not keep holding
those initial expectations unchanged over time if they perceive that they
do not correspond to what happened in reality.
As it is well known (Gandolfo, 2005, pp. 29-31), adaptive expectations
of this sort (equation [9]), with β greater than zero and smaller than one,
starting from any initial exogenous level, always converges to:
Ete+1 = Et −1

16

14

[13]

In Lavoie and Daigle’s model it is assumed that the conventionalists “(…) stick to some
exogenously given convention of the long run exchange rate value, in the belief that
the short run expected exchange rate will tend to move towards this value” (Lavoie and
Daigle, 2011, p. 441). Note this makes the revision of the short run expected exchange
rate move in the opposite direction of the actually realized spot exchange rate (see
equation [7] in Lavoie and Daigle, 2011, p. 441) and therefore it is not a case of elastic
expectations in our sense.
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The influence of any exogenous initially expected level of the exchange
rate will tend over time to vanish as expectations are endogenously
revised by actual outcomes.
By replacing equation [13] in [6], we get that the level of the spot
exchange rate is given by:
  ∆R − CAt − FLRt
1 + 
γ
 
Et = Et −1 

(1 + it ) 

*
 1 + it (1 + ρt ) 

(



 

[14]

)

  ∆R − CAt − FLRt  
1 + 

γ
Et



=
Et −1

(1 + it ) 

*
 (1 + it ) (1 + ρt ) 

[15]

Equation [15] shows that in our model with elastic expectations,
there is no equilibrium level of the nominal exchange rate but just a
tendency towards a particular rate of change of the exchange rate. This
rate of change will be inversely related to the interest-rate differential
and to the net current account and long run capital inflows. Moreover,
discretionary purchases of reserves by the Central Bank are positively
related to the rate of change of the exchange rate.
Of course, at any given time there may be changes in any of the
independent variables of equation [15], or in the exogenous initially
expected level of the exchange rate that will make the actual rate of
change of the exchange rate move away from its previous trend. However, what matters to us is that, after any exogenous shock, the spot
exchange rate will be always tending back to the rate of change given
by equation [15].
We can illustrate this tendency of the rate of change of the exchange
rate by means of simple simulations. We do this by first replacing equation
[9] into [6] and then giving values for all the parameters, namely, the
Serrano, Summa and Aidar • Exogenous interest rate and exchange rate dynamics
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initially expected level of the exchange rate and the other independent
variables17.
Let’s consider a situation where the interest-rate differential (including risk) is zero, but the long run inflows of capital are assumed not
to be large enough to compensate a negative net current account, and
the Central Bank does not intervene in the FX market (a free-floating
regime). The following condition holds:
  ∆Rt − CAt − FLR  
1 + 

γ

 
[16]
>1
(1
)
+
i


t
 (1 + i * )(1 + ρ ) 
t
t 

t

Figure 1 shows us that in this case, the level of the exchange rate tends
to continuously depreciate over time at the rate described by equation
[15]. Next, we suppose a situation in which the current account deficit
is still assumed to be, in absolute terms, larger than the long run capital
inflows. However, now we also assume a considerable positive interest-differential (including risk) attracting short run capital flows, such
that the following condition holds:
  ∆Rt − CAt − FLR  
1 + 

γ

 
[17]
<1
(1 + it )


 (1 + i * )(1 + ρ ) 
t
t 

t

Figure 2 shows a process of continuous appreciation of the exchange
rate (again, there is no intervention in FX markets). Finally, we can
return to our first simulation and condition [16] to show what happens
if an exogenous shock in exchange rate expectations occurs. Suppose
that a new, higher initially expected level of the exchange rate appears
in period 6 because of an exogenous expectation shock. The result is
shown in Figure 3. The shock causes a more rapid increase of the nominal

17

16

See the appendix for a description of the values given to the parameters and variables
of our model in the simulations.
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exchange rate from period 7 on. However, the exchange rate returns later
to its previous rate of depreciation as given by equation [15].
Post Keynesian authors (Harvey, 2009) have argued that expectations in FX markets destabilize such markets. As imbalances in the FX
markets give rise to changes in exchange rates rather than leading to
an equilibrium level of this variable, our results show that in fact it is
elastic exchange rate expectations that make free floating exchange rate
regimes intrinsically unstable.
The ultimate cause of this basic instability is that, contrary to markets
for produced goods, in the FX market there is no supply (or normal)
price that would limit the cumulative effects of speculation (Kaldor,
1976). In the case of produced goods, a demand price much greater than
the supply price will eventually lead to a large increase in their supply
reducing the demand price. And a demand price lower than the supply
price will tend to cause a large reduction in their supply causing the demand price to rise. Hence, exchange rate expectations have no objective
anchor, apart from the policies and announcements of the Central Banks
(when those are credible). In other words, there is no such a thing as a
‘fundamental’ level of the exchange rate, as the spot exchange rate only
reflects the Central Bank’s policy choices and the external constraints,
both regarding trade and finance of each country (Vernengo, 2001).

5. DIRTY FLOATING EXCHANGE RATE REGIMES
5.1. Central Banks’ interventions
Although we have shown that free floating regimes are intrinsically
unstable, in the real world we do not observe such extreme instability in
the FX markets. But this is actually the result of policy interventions of
various types as in fact no country really has a completely free floating
exchange rate regime, as shown in the ‘fear of floating’ literature (Calvo
and Reinhart, 2002; Steiner, 2017; Frankel, 2019)18.

18

18

Note that the exchange rates of the US, even in periods in which it is following a policy
of ‘benign neglect’, cannot be seen as a case of pure free-floating as the interventions of
the Central Banks of the other countries do not allow this to occur.
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Central banks try to limit the instability associated with free floating regimes by managing the exchange rate using various types of intervention. A frequent instrument used by Central Banks is spot FX
market interventions: direct trading of international reserves in spot
markets (Patel and Cavallino, 2019). Other intervention tools used
are derivatives traded in forwards markets (Farhi, 2017). Also, Central
Banks can set the domestic nominal interest rate to affect interest-rate
differentials and short run capital flows. Sometimes, instead of changes
in the domestic interest rate, Central Banks introduce taxes on short
run capital inflows or outflows to affect the interest-rate differentials net
of taxes.

5.2. Reserve interventions
One way of intervening in a dirty floating regime is when the Central
Bank either announces or just acts to achieve a floor Emin or a ceiling
Emax to the exchange rate to control the expected rate of change of the
spot exchange rate. Given its target, the Central Bank will buy or sell the
necessary quantity of international reserves to reach it.
When there is a strong tendency towards exchange rate appreciation,
the Central Bank may set a floor Emin ≥ Ete+1 to stop this process. In this
case, the Central Bank must accumulate reserves until it completely
stops the expected appreciation. In that case, it is reasonable to assume
that the Central Bank can hit its target since it does it by accumulating
reserves paying for them in its own currency. We can show this by
modifying equation [6] to include the target floor Emin and solving for
the necessary purchase of reserves:

(1 + it )

∆Rt =
γ
e
 (1 + i * )(1 + ρ )  Et +1
t
t

 Emin



− 1  + CAt + FLRt
 
 
 

[18]

Things become much more complicated when the Central Bank
tries to target a ceiling when there is a tendency towards a continuous
depreciation. In this case, Emax < Ete+1 and the Central Bank must sell
the necessary quantity of international reserves to reach Emax as we see
in equation [19] below:
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(1 + it )

∆Rt =
γ
e
 (1 + i * )(1 + ρ )  Et +1
t
t

 Emax



− 1  + CAt + FLRt
 
 
 

[19]

However, since international reserves are finite and denominated
in a currency that the Central Bank of this country cannot issue, its
capacity to hit and maintain the exchange rate target will depend on
the availability of potentially scarce international reserves. Moreover, the
Central Bank’s target may not be credible if the traders in the FX market
have reasons to doubt the capacity of the Central Bank to sell enough
reserves to stop the process of exchange rate depreciation. Speculative
attacks may happen if agents perceive that the monetary authority will
not be able to sustain the target, something which can accelerate the
process of depleting international reserves.
Note that in our model any purchase or sale of international reserves
will affect the level of the spot exchange rate according to equation [6].
However, if this intervention is once for all, this effect will be temporary.
Only if the Central Bank is prepared to buy or sell foreign exchange
reserves in the amount given by equations [18] or [19] in each period
the level of the spot exchange rate can be stabilized over time19.

5.3. Dirty floating and monetary policy
Figure 4 expresses our model in interest-rate-level of the exchange rate
plane. According to equation [15], the nominal interest rate iteq that
will stabilize the exchange rate at some level over time will be given by:

 1

iteq= (1 + it* )(1 + ρt ) 1 +   (∆Rt − CAt − FLRt ) − 1
 γ


19

20

[20]

Interventions in forward FX markets may also occur (bis, 2015). In this case, the Central
Bank sells (or buys) long-positions in foreign currency to dampen the demand for foreign
(or domestic) currency. When successful, the effect of this type of intervention could be
represented in terms of a smaller γ while the intervention lasts.
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Figure 4. Nominal
Interest rate and
the level of the spot
exchange rate

it

iteq
it'

A

B

E1 = E0

D
C

Et

This particular level of the nominal interest rate iteq is determined by
two sets of variables. The first set is defined by the sum of the international
rate of reference and the country-risk. The second set corresponds to
the desired change in international reserves (corresponding to Central
Bank purchases) minus the sum of the current account and the flow
of long run capital flows. These variables are divided by the short run
capitals’ sensitivity coefficient to the interest differential. If the Central
Bank reduces the interest rate to it′ , everything else remaining constant,
the exchange rate will at first depreciate because the interest-rate differential is smaller, and the economy will move from point A to point
B. However, because the expectations are elastic, the depreciation will
continue through time, so our initial curve in Figure 4 will shift upwards,
and the economy will move from point B to C. This process will continue
if the interest rate remains below iteq .
In order to interrupt this cumulative process of depreciation, the Central Bank has to raise the interest rate back to iteq . In this case, the depreciation process will stop but the exchange rate will be at a more depreciated
level compared to the initial position (point D). But if the Central Bank
wants to restore the initial level of the exchange rate E0, it will need to
raise the interest rate above iteq for a while, causing an appreciation and
shifting back the curve to the left in Figure 4.
However, if the Central Bank wants to have a specific target for the
level of the exchange rate, and at the same does not want to reduce its
international reserves below a certain point, then it must set the domestic
interest rate at the level that is necessary to generate an interest differenSerrano, Summa and Aidar • Exogenous interest rate and exchange rate dynamics
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tial large enough to attract short run international capitals and stop the
process of depreciation. The domestic interest rate must be equivalent to:


 Ete+1
=
it  1 + it* (1 + ρt )  target

 Et

(

)

   1 

  1 −   CAt + FLRt  − 1

    γ 

(

)

[21]

Equation [21] shows the domestic interest compatible with the targeted
level of the exchange rate Ettarget rate. The last point to notice is that this
kind of policy of setting floors and ceilings can be dynamic in the sense
that the Central Bank can change its policy objectives very often (for example, daily). So, in the process of exchange rate appreciation, the Central
Bank can at the same time set floors each day and control the pace of
exchange rate appreciation. It is entirely possible to the Central Bank by
setting its nominal interest rate (and interest differentials) to accumulate
reserves and appreciate domestic currency at the same time (as long as
international conditions allow it). In other words, this is what has been
called ‘systematic managed floating’ regime (Frankel, 2019). Note in
managed floating regimes policy tools such as interest rates, taxes, sale
and purchases of reserves, forward market interventions and announcements may be used to different extents and in different combinations
over time, such that the actual degree of appreciation or depreciation
that will be observed in reality will depend both on external shocks and
the economic policy objectives.

6. BEYOND THE SHORT RUN
The focus of this paper has been on the very short run dynamics of
the nominal exchange rate, under the provisional assumption that the
balance of current account remains constant during the fast adjustment
process of financial capital flows.
However, even in the very short run, in which we can safely take the
volume (quantities) of imports and exports as basically given, as the
nominal exchange rate is changing all the time, the current account
balance in foreign currency could only have been taken as given because
we made two implicit special additional assumptions. The first is that the
country under consideration is a price taker in all international markets
for all goods and (non-factor) services it exports. The second is that all
22
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foreign liabilities of this country are effectively denominated and paid
in foreign currency. Only under these assumptions both the balance of
trade of goods and services and the net income to abroad can remain
constant as the nominal exchange rate changes.
But these assumptions, while convenient, are a bit too extreme. It is
true that for many developing countries that mostly export commodities,
the bulk of their merchandise exports are sold in international markets
whose international prices will certainly not change with changes in
the nominal exchange rate of one specific exporting country. However,
even this type of peripheral country exports a few differentiated products either in a few higher tech niches or typical traditional products of
that country whose prices could in principle be seen as basically being
set by their costs plus profit margins in domestic currency. Moreover, if
we think of non-factor services exports, there are a number of services
that are also priced basically in local currency, such as tourism (which
is naturally very differentiated between regions). To the extent that the
country in question exports such products (goods and services) we would
have the traditional, so called ‘initial’, perverse J curve effect (Gandolfo,
2016, chap. 9). A devaluation of the local currency will immediately
reduce the inflow of dollar exports.
In terms of our simple model, this effect would tend to accelerate the
tendency towards continuous depreciation of the currency in the short
run. So, removing the simplifying assumption that the trade balance in
goods and services in foreign currency remains constant would only
strengthen our results.
Things however could be different when we look at the net income
payments to abroad. If we assume the country in question is a net debtor
in its own currency, i.e., it does not lend abroad in its own currency (or
does very little) but does attract a lot of foreign capital to its domestic
assets denominated in its own currency (public debt and stock markets,
for instance), then we will have what we could call an ‘inverted financial J curve’ initial effect. In this case an exchange rate depreciation will
immediately reduce the foreign currency value of net income payments
abroad. And this effect will immediately decrease the foreign currency
value of the current account. Therefore, in the case of a tendency towards depreciation, the more a country has effectively borrowed in its
own currency the more the tendency towards continuous depreciation
Serrano, Summa and Aidar • Exogenous interest rate and exchange rate dynamics

23

may be somewhat dampened. This curious effect seems to have not
been widely noticed, but may be of some importance nowadays as the
so called ‘original sin’ appears to have been reduced drastically for many
‘emerging market’ countries and many developing countries are now
borrowing in their own currency (Akyüz, 2021). Note that we are not
talking about the well-known effect that these exchange rate changes
have on the stock of foreign net liabilities of the country, but on the
current flows of payments arising from those liabilities.
When we try to move beyond the short run and want to consider the
possible longer run effects of changes of the exchange rate on the balance
of trade of goods and services in our model, we do not have much to
add to what is well known in the heterodox literature (Vernengo and
Caldentey, 2020). These effects could easily be added to our framework
by making export and import volumes being a lagged function of the
real exchange rate and of the domestic and foreign levels of economic
activity. The lags on the real exchange rate would naturally be much
longer than the initial lag on nominal exchange rate expectations in our
model. Whether the adjustment of the current account at given levels
of local and world activity would counteract the results of our model
when there is a tendency towards cumulative depreciation, for instance,
would depend on two things. First, on the lasting effect of the nominal
exchange rate on the real exchange rate, and second on the well-known
Marshall-Lerner conditions, which may or may not hold. But there is
also of course the much stronger and certain negative effect of a real
devaluation on real wages. This effect reduces domestic consumption
and the level of activity, and this reduction leads to a fall in imports,
which in reality sadly tends to be the main ‘automatic’ adjusting variable
of the balance of payments in many developing countries.
We can then see that beyond the short run many different things
may happen in a free-floating regime, some of which may increase even
more the intrinsic exchange rate instability. And even in cases when
these further effects tend to dampen the instability, these not only may
take too long but also, and more importantly, may have a number of
undesirable consequences on inflation, income distribution and activity
levels. Therefore, we conclude first that considering these longer run
effects would reinforce the need for a managed floating exchange rate
regime. Moreover, from our analysis, it becomes clear that free floating
24
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exchange rate regimes will not automatically eliminate the balance of
payments constraint. Hence, the problems related to the longer run
external constraint with capital flows need to be addressed with the
kind of analyses and policies that come from the structuralist heterodox
literature of balance of payments constraint growth (Bhering, Serrano
and Freitas, 2019; Thirlwall, 2019).

7. EMPIRICAL FAILURE?
As it is well-known, the empirical neoclassical literature on exchange
rates have encountered serious difficulties that have been called ‘puzzles’
(Sarno, 2005). One puzzle was found by Meese and Rogoff (1983), who
showed that a random-walk model outperforms a structural model
(based on the ‘fundamentals’) in forecasting the level of the nominal
exchange rate. For us this is not really a puzzle but a result of the fact
that there is no long run ‘fundamental’ equilibrium level of the exchange
rate. Additionally, the fact that real exchange rates does not present
mean reversion is in contradiction with the idea of a long run tendency
towards ppp (Sarno, 2005)20.
Another ‘puzzle’ is the so-called ‘uip failure’. According to the uip condition, the expected rate of change of the nominal exchange rate should
be positively correlated to the interest rate differentials. The empirical
estimates usually make use of the ‘Fama regression’ (Fama, 1984), which
we represent by equation [22]. In this equation, the expected change of
the nominal exchange rate is equal to the forward exchange rate premium plus an error term. Note that the forward exchange rate premium
corresponds to the cip condition. Since a non-arbitrage condition gives
this parity, the difference between the forward exchange rate and the spot
exchange rate is exactly equal to the interest rate differential. Therefore,

20

There is an endless controversy on this issue, with some stressing the low power of conventional statistical tests to reject the null hypothesis of a unit root or no cointegration
between the nominal exchange rate and price indexes. In reaction to that, a discussion
emerged about the most appropriate time span to apply unit root or cointegrations tests,
about the proper price index to calculate the real exchange rate and the development of
non-linear tests. In any case, Sarno (2005) emphasizes that even in the studies ‘proving’
that real exchange rates are mean reversing, persistent ppp deviations are found.
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the term in parenthesis is equivalent to the interest rate differential and
equation [22] is analogous to our equation [10] in which we defined
the uip. Since the expected exchange rate is not an observable variable,
one additional step is necessary to arrive at the proper ‘Fama regression’,
that is the assumption of the Unbiased Efficiency Hypothesis (ueh).
This assumption means that the expected exchange rate is made equal
to the actually observed variable in the future (Lavoie, 2014, chap. 7).
Equation [22] then becomes equation [23] which is equivalent to the
one used for empirical estimations (Fama, 1984; Sarno, 2005; Chin and
Frankel, 2020).

 Ete+1 
 Etf
=
α
+
θ



 Et 
 Et


 + ϑt +1


[22]

 Etf 
 Et +1 
 E  = α + θ  E  + ϑt +1
 t 
 t 

[23]

For the uip condition to hold, θ should be equal to one and α equal
to zero. However, empirical estimates usually find a negative estimated
θ parameter, which is also different from 1 (in absolute value), and a
non-zero α. Poor empirical results are so recurrent that there is a specific
name in literature for this phenomenon —the ‘uip failure’. To us, these
results far from being a ‘failure’ are fully compatible with our model of
exchange rate dynamics (equation [15]). The non-zero α probably represents the fact that with free but imperfect capital markets the interest
rate differential is not the only determinant of changes in the exchange
rate. This could also be reflected in a θ different from one in absolute
terms that may also be capturing the effect of the country-risk21. The
negative θ means that exchanges rates tend to appreciate (depreciate)
when interest rate differentials are higher (lower), which is opposition
to the uip condition. However, this is precisely the sign that we would
expect in our model with elastic exchange rate expectations.

21
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Many neoclassical authors refer to the missing effect of the country-risk in their discussions
about the ‘uip failure’ (Chin and Frankel, 2020).
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Note that our view is also similar to what Frenkel and Taylor (2006,
p. 7)22 called the ‘speculative’ view of exchange rates. A ‘speculative’ view
means that the exchange rate will depreciate when the local interest rate
decreases.
The direct consequence of the failure of both the ppp and uip is the
empirical rejection of a long run equilibrium exchange rate defined by
the ‘fundamentals’. Exchange rates are volatile, unrelated to differences
in prices, and interest rate differentials amplify (rather than mitigate)
this volatility. Sarno (2005) calls this the ‘disconnect puzzle’.
The empirical literature about carry-trade also confirms the ‘uip
failure’. The simple fact that carry-trade operations in ‘high-interest
currencies’ are often profitable implies that speculation against the uip
can be a profitable strategy (Brunnermeier, Nagel and Pedersen, 2008).
On the other hand, this is consistent with our model in which the exchange rate speculation is basically destabilizing, and appreciation or
depreciation processes tend to be cumulative23.

8. FINAL REMARKS
In this paper we developed a simple theoretical framework to analyze
the short run dynamics of nominal exchange rates under exogenous
interest rates and free but imperfect international capital markets. In
contrast with the neoclassical models based on the uip condition, we
introduced elastic exchange rate expectations and showed that the level
exchange rate is intrinsically unstable and do not tend to converge to a
long run equilibrium defined either by the neoclassical ‘fundamentals’
or by heterodox ‘conventions’ in a free-floating regime. Note that the
form in which we introduced elastic expectations in our model in terms

22
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Unfortunately, the authors do not want to abandon the traditional interest parity conditions
and make the unrealistic assumption of an endogenous domestic nominal interest rate.
They explicitly say that the ‘speculative’ view: “(…) can be made consistent with the parity
theorems if it is assumed that there is a relatively strong positive feedback of expected
exchange rate increases into the domestic interest rate via the bond market equilibrium
condition” (Frenkel and Taylor, 2006, p. 7).
bis (2015) indicates that speculative carry trade operations are to a great extent realized
nowadays through forward and futures markets (‘derivative carry trade’).
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of simple adaptive expectations is in principle consistent but does not
require more complex assumptions about heterogenous agents.
Due to this intrinsic instability, Central Banks tend to adopt managed
floating exchange rate regimes and intervene using various instruments
to prevent cumulative processes and to keep the exchange rate oscillating within certain bounds, according to their general macroeconomic
policy targets. In this regime, what frequently appears as pure market
‘conventions’ on expected exchange rates are in fact often reflecting to
a certain extent the indications given by the Central Bank actions and
announcements of where it wants the nominal exchange rate to go. When
these actions and announcements are credible, something that depends
on the more structural conditions of the balance of payments situation
(including the stock of foreign exchange reserves), they can have a strong
effect on market expectations, limiting the intrinsic market instability. 

REFERENCES
Akyüz, Y. (2021). External balance sheets of emerging economies: Low-yielding
assets, high-yielding liabilities. Review of Keynesian Economics, 9(2), pp.
232-252. https://doi.org/10.4337/roke.2021.02.04
Bhering, G., Serrano, F., and Freitas, F. (2019). Thirlwall’s law, external debt
sustainability, and the balance-of-payments-constrained level and growth
rates of output*. Review of Keynesian Economics, 7(4), pp. 486-497. https://
doi.org/10.4337/roke.2019.04.05
bis, Bank for International Settlements (2015). Currency carry trades in Latin
America [BIS Papers no. 81]. Bank for International Settlements, Basel,
Switzerland. [online] Available at: <https://www.bis.org/publ/bppdf/bis
pap81.htm>.
Blanchard, O. (2017). Macroeconomics. 7th edn. United States: Pearson.
Blecker, R.A., and Setterfield, M. (2019). Heterodox Macroeconomics: Models
of Demand, Distribution and Growth. Cheltenham, UK: Edward Elgar.
Brunnermeier, M.K., Nagel, S., and Pedersen, L.H. (2008). Carry trades and
currency crashes. NBER Macroeconomics Annual, 23, pp. 313-348. https://
doi.org/10.1086/593088
Calvo, G. A. and Reinhart, C.M. (2002). Fear of Floating*. The Quarterly Journal of Economics, 117(2), pp. 379-408. https://doi.org/10.1162/0033553027
53650274
28

IE, 80(318), octubre diciembre de 2021 • http://dx.doi.org/10.22201/fe.01851667p.2021.318.80810

Chin, M.D., and Frankel, J. A. (2020). A third of a century of currency expectations data: The carry trade and the risk premium [Working Paper]. Harvard
University, Cambridge, MA, United States.
eclac, Economic Commission for Latin America and the Caribbean (2019).
Foreign Direct Investment in Latin America and the Caribbean 2019. Santiago:
United Nations publication, eclac. [online] Available at: <https://www.
cepal.org/en/publications/44698-foreign-direct-investment-latin-americaand-caribbean-2019>.
Fama, E.F. (1984). Forward and spot exchange rates. Journal of Monetary Economics, 14(3), pp. 319-338. https://doi.org/10.1016/0304-3932(84)90046-1
Farhi, M. (2017). Foreign exchange derivatives and financial fragility in Brazil.
In: P. Arestis, C. Troncoso Baltar, and D.M. Prates (eds.), The Brazilian
Economy since the Great Financial Crisis of 2007/2008 (pp. 307-335). Cham:
Springer International Publishing. https://doi.org/10.1007/978-3-31964885-9_12
Frankel, J. (2019). Systematic managed floating. Open Economies Review, 30(2),
pp. 255-295. https://doi.org/10.1007/s11079-019-09528-8
Frenkel, J., and Taylor, L. (2006). Real Exchange Rate, Monetary Policy and
Employment [desa Working Paper no. 19]. United Nations Department
of Economic and Social Affairs (desa), New York, USA.
Gandolfo, G. (2005). Economic Dynamics. 2nd ed. Berlin Heidelberg/New
York: Springer-Verlag.
Gandolfo, G. (2016). International Finance and Open-Economy Macroeconomics.
2nd ed. Berlin Heidelberg: Springer-Verlag.
Harvey, J.T. (2009). Currencies, Capital Flows and Crises: A Post Keynesian
analysis of exchange rate determination. London/New York: Routledge.
Harvey, J. . (2019). Exchange rates and the balance of payments: Reconciling
an inconsistency in Post Keynesian theory. Journal of Post Keynesian Economics, 42(3), pp. 390-415. https://doi.org/10.1080/01603477.2018.1548285
Hicks, J.R. (1946). Value and Capital: An Inquiry into Some Fundamental
Principles of Economic Theory. 2nd edn. Oxford: Oxford University Press.
Kaldor, N. (1976). Speculation and economic stability. In: B.A. Goss and B.S.
Yamey (eds.), The Economics of Futures Trading (pp. 111-123). London:
Palgrave-Macmillan. https://doi.org/10.1007/978-1-349-02693-7_6
Keynes, J.M. (1923). A Tract on Monetary Reform. Macmillan.
Kindleberger, C.P. (1939). Speculation and Forward Exchange. Journal of Political Economy, 47(2), pp. 163-181.

Serrano, Summa and Aidar • Exogenous interest rate and exchange rate dynamics

29

Lavoie, M. (2000). A Post Keynesian view of interest parity theorems. Journal
of Post Keynesian Economics, 23(1), pp. 163-179. https://doi.org/10.1080/
01603477.2000.11490276
Lavoie, M. (2014). Post-Keynesian Economics: New Foundations. UK: Edward
Elgar Publishing.
Lavoie, M., and Daigle, G. (2011). A behavioural finance model of exchange rate
expectations within a stock-flow consistent framework. Metroeconomica,
62(3), pp. 434-458. https://doi.org/10.1111/j.1467-999X.2010.04116.x
Meese, R.A., and Rogoff, K. (1983). Empirical exchange rate models of the seventies: Do they fit out of sample? Journal of International Economics, 14(12), pp. 3-24. https://doi.org/10.1016/0022-1996(83)90017-X
Patel, N., and Cavallino, P. (2019). FX intervention: Goals, strategies and tactics.
In: Bank for International Settlements (ed.), Reserve management and FX
intervention 104 (pp. 25-44). Basel, Switzerland: Bank for International
Settlements.
Sarno, L. (2005). Viewpoint: Towards a solution to the puzzles in exchange
rate economics: Where do we stand? Canadian Journal of Economics/Revue
canadienne d’économique, 38(3), pp. 673-708. https://doi.org/10.1111/j.00084085.2005.00298.x
Serrano, F., and Summa, R. (2015). Mundell-Fleming without the LM curve:
The exogenous interest rate in an open economy. Review of Keynesian Economics, 3(2), pp. 248-268. https://doi.org/10.4337/roke.2015.02.08
Steiner, A. (2017). Central banks and macroeconomic policy choices: Relaxing
the trilemma. Journal of Banking & Finance, 77, pp. 283-299. https://doi.
org/10.1016/j.jbankfin.2015.07.005
Thirlwall, A.P. (2019). Thoughts on balance-of-payments-constrained growth
after 40 years. Review of Keynesian Economics, 7(4), pp. 554-567. https://
doi.org/10.4337/roke.2019.04.09
Vernengo, M. (2001). Foreign exchange, interest and prices: The conventional
exchange rate. In: L.P. Rochon and M. Vernengo, Credit, Interest Rates and
the Open Economy: Essays on Horizontalism. UK: Edward Elgar Publishing.
Vernengo, M., and Caldentey, E.P. (2020). Modern money theory (mmt) in
the Tropics: Functional finance in developing countries. Challenge, 63(6),
pp. 332-348. https://doi.org/10.1080/05775132.2020.1747729

30

IE, 80(318), octubre diciembre de 2021 • http://dx.doi.org/10.22201/fe.01851667p.2021.318.80810

APPENDIX
In all three scenarios simulated, we assumed:
Parameter/Variable

Value

Parameter/Variable

Value

γ

100,000

FLRt

12,000

β

0.5

it*

2.0%

ΔRt

0

ρt

3.0%

KAt

0

e
0

KAt

–14,000

E

5.5

Also, each simulation individually considered:
Simulation

Parameter/Variable

Value

1

it

5.0%

2

it

10.0%

it

5.0%

E6e

6.50

3
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