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中文摘要
「匯率目標區」是國際金融領

域於一九九○年代重要的研究議
題。該研究將統計學的隨機微分方
程技巧應用於匯率的管制問題，成
功地闡釋了央行匯率目標區的政策
宣示對於匯率有安定的作用。

匯率目標區搬上國際金融的
舞台已經超過十年，這段期間已經
累積了相當數量的研究成果。然
而，經濟學者在學習或研究匯率目
標區的議題時，常為隨機微分方程
的技巧所苦，無法領會該研究議題
的精髓。故本計畫首先擬避開複雜
的數學工具，利用簡單易懂的圖形
解析方法，回顧既存的匯率目標區
文獻。相較於隨機微分方程的分
析，圖形的解析可以清楚地闡釋，
這些既存文獻所強調者在於，政策
當局所宣示的「多樣化」的匯率管
制措施，將會左右民眾對於匯率或
其他相關變數的預期，進而影響匯
率或其他相關變數的變化。

因此，本計畫由 Krugman (1991)
的模型開始，將其邊界干預及
Flood and Garber (1991) 的反射式
干預政策作摘要性之敘述並予以圖
解化，且將其應用於後續發展之文
獻，如：解決目標區理論與實證研
究矛盾的相關論文。故凡舉目標區
體制與重整政策之不確定性干預、
界內干預、及價格緩慢調整的體系
等均將一併以圖形來分析。
關鍵詞：匯率目標區，目標區政
策，隨機微分方程。

Abstract

The theory of exchange rate 
target zones focuses on the role of 
exchange rate expectations in 
determining exchange rate behavior 
and interest rate differentials in 
currency bands.  This study using 
the graphical analysis to address 
earlier models of the target zone 

research program as well as more 
recent developments including 
endogenous realignment 
expectations, price rigidities and 
alternative monetary feedback rules 
by means of a unified graphical 
analysis approach.  Target zones 
may be the cause of stabilizing or 
destabilizing exchange rate 
expectations, the determinants of 
which crucially depend on the 
within-band central bank policy as 
well as the credibility of the central 
banks’ commitment to defend the 
target zones.

Key words: Exchange Rate Target Zones, 
Target Zone Policy, Stochastic Differential 
Equation.

1. Introduction

In the past decade, the issue of 

exchange rate target zones has attracted a 

lot of interest in international monetary 

economics since it is a more realistic 

alternative to pure fixed or flexible 

exchange regimes.  Even the gold standard 

or Bretton-Woods System in early stage is

one kind of currency band.  Under the gold 

standard for instance, each nation sets the 

gold content of its currency and stands 

ready to buy or sell any amount of gold at 

that price, this means that the exchange rate 

cannot allow move beyond its implicit 

currency band.  In contrast, the 

Bretton-Woods System allowed for an 

explicit exchange rate fluctuation band of 
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1% beyond the established par value.1

In his pioneering article, Krugman 

(1991) sets out a monetary model 

embodying rational expectations, and 

specifies that a monetary disturbance 

follows a regulated Brownian motion.  In 

addition, he assumes that the monetary 

authorities set the upper and lower bounds 

for the exchange rate.  When the exchange 

rate touches the edge of the bands, the 

monetary authorities adjust the money 

supply to keep the exchange rate within a 

specified band.  Given that the public 

knows the intervention rule of monetary 

authorities, Krugman (1991) shows that 

exchange rate target zones will make the 

exchange rate more stable than the 

underlying fundamentals.  This result is 

dubbed the “honeymoon effect.”  In line 

with Krugman (1991), many studies are 

devoted to this topic, such as Froot and 

Obstfeld (1991), Miller and Weller (1991a, 

1991b), Svenssson (1991a, 1991b, 1992a, 

1992b), and Sutherland (1995), among 

others.

Another important implication of the 

Krugman (1991) model is that exchange 

rate variability (i.e., the deviations between 

the exchange rates and the central parity) is 
                                                

1 The more recent examples of exchange rate 
target zones are the exchange rate mechanism 
(ERM) of the European Monetary System (EMS), 
the crawling bands adopted by lots of Latin 
American countries, and some Eastern European 
countries (e.g., Russia and Poland).  See Kempa 
and Nelles (1999) for more detail.

definitely negatively related to the 

differential between domestic and foreign 

interest rates.2 However, evidence from

empirical studies points towards a strong 

empirical rejection to this implication. 

The non-negative relationship between 

exchange rate variability and interest rate 

differential seems to be not restrictive to 

countries or areas.  Flood, Rose, and 

Mathieson (1991), Svensson (1991), 

Bertola and Caballero (1992), Beetsma and 

Van der Ploeg (1994), and Kempa and 

Nelles (1999) find that the volatility 

trade-offs do not exist in EMS.  An 

analogous finding also emerges in Chile, 

Israel, Mexico (see, e.g., Helpman, 

Liederman, and Bufman (1994)), and 

Sweden (see, e.g., Linderberg, Söderlind 

and Svensson (1993)). 

In order to achieve a better fit with 

the empirical evidence, a lot of studies 

have attempted to extend Krugman’s (1991) 

model and instead have proposed a variety 

of explanations by relaxing the 

assumptions of perfect credibility of the 

target zone.  Among the literature, 

Bertola and Caballero (1992) and Bertola 

and Svensson (1993) take an exogenous 

realignment into account and find that, if 

the probability of realignment exceeding 

0.5, the honeymoon effect turns into a 

                                                
2 This means that the volatility trade-offs is valid.  
See Svensson (1991b) and Bertola and Svensson 
(1993) for a more detailed discussion.
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“divorce effect,” and hence not only the 

volatility trade-offs but also honeymoon 

effect is invalid.  Tristani (1994) and 

Werner (1995) further develop an 

endogenous realignment by stipulating the 

expected realignment is an increasing 

function of the distance of the exchange 

rate from the central parity.  In their 

framework, the exchange rate variability 

increases when the exchange rate is close 

to the central parity, since the expected 

movement of the exchange rate within the 

band is less than the expected movement 

of the central parity.  However, it 

decreases when the exchange rate is close 

to the edges of the bands, since the 

expectation of infinitesimal central bank 

intervention will become stronger at this 

time.  Consequently, a “steeper S”

exchange rate curve appears within the 

target zone, and hence the volatility 

trade-offs or honeymoon effect may not 

exist.

It is a common belief that the 

complexity of the stochastic process is a 

frequent stumbling block for new readers 

of the target zone literature.  Departing 

from the existing literature, this paper 

develops a graphical exposition, and uses it 

to explain the empirical evidence by 

relaxing the assumptions of perfect 

credibility of the target zone.  Such as, the 

basic Krugman’s (1991) imperfect 

credibility model, Bertola and Caballero

(1992) and Bertola and Svensson (1993) 

exogenous realignment model, Tristani 

(1994) and Werner (1995) endogenous 

realignment model as follows.  Based on 

the Miller and Weller (1991a) framework, 

we using a unified graphical approach to 

survey the previous imperfect credibility 

research, and find that the role of exchange 

rate expectations will play an important 

role in determining exchange rate behavior 

and the interest rate differential in 

exchange rate target zones. 

The paper is arranged as follows. The 

basic target zone model is outlined with 

graphical analysis in section 2. Sections 3 

to 5 try to use a unified graphical 

exposition to review models that relax the 

assumptions of perfect credibility of the 

target zone, following by the basic 

imperfect credibility model, exogenous 

realignment model, endogenous 

realignment model, respectively. Finally, 

section 6 concludes the main findings of 

our analysis.

2. The basic target zone model

In order to sharpen the salient feature 

of exchange rate target zones, the modeling 

strategy we adopt is to keep the model as 

simple as possible. Basically, the paper’s 

theoretical model extends from the Miller 

and Weller (1991a) model. Assuming that 

public agents form their expectations 

rationally and with perfect capital mobility 



3

economy, we can use the following 

equations to represent this simple 

stochastic macro model:

*pep += ; (1)

0,0; >>−−=− λφλφ vrypm (2)

dt
deErr )(

* += ; (3)

dZdv σ= . (4)

With the exception of the domestic

nominal interest rate r  and foreign

nominal interest rate *,r  all variables are 

expressed in natural logarithms. The 

variables are defined as follows: p = 

domestic price; *p  = foreign price; y = 

domestic full employment’s output; e = 

nominal exchange rate (number of units of 

domestic currency per unit of foreign 

currency); m = domestic nominal money 

supply; v = random disturbances of 

money demand. In addition, E  denotes 

the expectation operators, σ  is the 

instantaneous standard deviation of the 

movement of v , and dZ  is the increment 

of a standard Wiener process.

Equation (1) is the condition of 

purchasing power parity (PPP), which 

assures permanent commodity market 

equilibrium.  Equation (2) is the money 

market equilibrium condition, stating that 

money supply equals money demand. 

Equation (3) is the foreign market 

equilibrium condition, which represents 

uncovered interest rate parity (UIP) 

stipulating that any differential between 

domestic and foreign interest rates be 

reflected in corresponding exchange rate 

expectations.  Equation (4) specifies that 

the stochastic money demand shock v

follows a Brownian motion process 

without drift. 

The feature of v  as exhibited in 

equation (4) can be expressed in Figure 1.  

Without loss of generality, the change of 

the money demand shock v is assumed to 

follow a discrete-state random walk.  To 

be more specific, in each step the money 

demand shock v  either moves up or down 

by the same step-length with the same 

probability 2/1 .  As exhibited in Figure 

1, at step 1 the money demand shock 

begins at a known level 
0

ν  and may move 

either up to 
1

ν  or down to 
3

ν  with the 

same distance (i.e., )( 0301 νννν −−=− ), 

each with probability 2/1 .  In addition, it 

is assumed that the probability of ν

moving up or down in each step is 

independent of what happened in the 

previous steps.  Analogously, at step 2 
1

ν

will move up to 2ν  with probability 2/1 , 

and will move down to 
0

ν  with 

probability 2/1 .  

It is clear in Figure 1 that at any step 

the mean of the money demand shock ν

is its initial level.  For example, at step 1 

the mean of ν  at 
0

ν  is 
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)2/12/1( 310 ×+×= ννν ; at step 2 the 

mean of ν  at 
1

ν  is 

)2/12/1( 021 ×+×= ννν .  Accordingly, 

the expected change of ν  at any step is 

zero.  For example, at step 1 the expected 

change of ν  at 
0

ν  is 

02/1)(2/1)( 0301 =×−+×− νννν , and at 

step 2 the expected change of ν  at 
1

ν  is 

02/1)(2/1)( 1012 =×−+×− νννν .

For notational simplicity, in the 

following graphical analysis dtdeE )(  is 

denoted .eπ   Substituting the equation (2) 

into equation (1) yields:

rypvme λφ +−−+= * . (5)

From equation (5) we can trace the 

XX  schedule, which represents the 

combinations of e  and r  that keep both 

the commodity and money market in 

equilibrium.  As is evident, the slope of 

the XX  line is:

0>=
∂
∂ λ

XXr
e . (5a)

With a similar procedure, from 

equation (3) we can trace the BP

schedule, which depicts the pairs of e  and 

r  that keep the foreign market in 

equilibrium.  It is clear from equation (3) 

that the slope of the BP  line is:

∞=
∂
∂

BPr
e . (6)

Following the basic Krugman marginal 

intervention rule: the monetary authorities 

announce that they stand ready to adjust 

foreign reserves (money supply) when the 

level of the exchange rate exceeds the 

upper bound e  or falls short of the lower 

bound e .  However, the monetary 

authorities do not alter the money stock

when the exchange rate is in the interior of 

the band ( ee , ).

We now use a graphical presentation to 

address the stabilizing effect of this basic 

exchange rate target zones in Figure 2.  

For analytical simplicity, assume that 

initially the money demand shock is 
0

ν

and the public's exchange rate expectations 

are nil (i.e., 0=eπ ), then the initial 

equilibrium 
0

Q  is the intersection of the 

curves ),(
00

νmXX  and )0( =eBP π .  

The initial interest rate and exchange rate 

are 
0

r  and 
0

e , respectively, and to make 

the analysis meaningful, we depict 
0

e

inside the band.  In response to a rise in 

the money demand shock from 
0

ν to 
1

ν , 

the ),(
00

νmXX curve shifts leftward to 

),(
10

νmXX .  If the public does not 

change its expectations (i.e., 0=eπ ), then 

),(
10

νmXX  intersects )0( =eBP π  at 

point
1

Q , with r  and e  being 0r  and 

1
e , respectively.

As illustrated in Figure 1, two states 

may occur at the level of random walk 
1

ν .  
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First, with probability 1/2, 
1

ν  will 

decrease back to 
0

ν .  Second, with 

probability 1/2, 
1

ν  will increase to 2ν .  

As indicated in the Figure 2, when 
1

ν

decreases back to 
0

ν , the exchange rate 

will then fall from 1e  to 
0

e .  However, 

when 
1

ν  increases to 2ν , the exchange 

rate will rise from 1e  to the upper edge of 

the band e  at 2Q′ , rather than 
2

e  at 2Q , 

because the monetary authorities will act to 

defend the target band which make XX

line move from ),( 20 νmXX  to 

),( 21 νmXX .  This implies that, when the 

shock is 
1

ν , the public’s exchange rate 

expectations under an exchange rate target 

zone ( TZ ) are given by 

2/)(2/)( 101 eeeee
TZ −+−=π .  Given 

)()( 110 eeee −>−− , 0<e

TZ
π  is then true.  

The change in expectations from 0=eπ

to 0<e

TZ
π  will lead )0( =eBP π  to shift 

leftward to )0( <e
TZBP π .  Accordingly, 

under an exchange target zone, the 

equilibrium in association with the level of 

random walk 
1

ν  is established at point 

3Q , where )0( <e
TZBP π  and ),( 10 νmXX

is intersected.   At point 3Q , the level of 

interest rate is 1r  and the level of 

exchange rate is 3e .

Under the situation where the central 

bank does not set a specific target zone and 

allows the exchange rate to adjust freely, 

with probability 1/2 the exchange rate will 

fall from 1e  to 
0

e  when 
1

ν  decreases 

back to 
0

ν . With probability 1/2, the 

exchange rate will rise from 1e  to 
2

e

when 
1

ν  increases to 2ν .  Given 

)()( 1210 eeee −=−− , under a 

floating-exchange rate ( FF ) regime the 

public on average expects no change in the 

exchange rate (i.e., 

02/)(2/)( 1210 =−+−= eeeee
FFπ ).  

Accordingly, point 1Q  (the intersection of 

both the ),( 10 νmXX locus and the 

)0( =eBP π locus) is the equilibrium under 

a floating-exchange rate regime.  As is 

obvious in the Figure 2, in response to a 

rise in the money demand shock from 
0

ν

to 
1

ν , the change in the exchange rate 

under a target zone ( 03 ee − ) is less than 

that under a floating exchange rate regime 

( 01 ee − ).  In addition, the change in 

interest rate ( 01 rr − ) under a target zone is 

greater than that under a floating-exchange 

rate regime ( 000 =− rr ).

In his pioneering model, Krugman 

(1991) predicts that the economy benefits 

from lower exchange rate variability at the 

expense of a higher interest rate differential 

between domestic and foreign interest rates.  
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It is quite clear in Figure 2 that, in response 

to a rise in the money demand shock, the 

change of the interest rate differential 

under a target zone is greater than that 

under a float-exchange rate regime.  

Consequently, an exchange rate target zone 

will benefit from lower exchange rate 

variability at the expense of higher interest 

rate differential variability.  From the 

diagram analysis, this result is consistent 

with the Krugman (1991) prediction.

However, the Krugman (1991) model 

does not fit well with empirical works.  

Some empirical studies (for example 

Bertola and Svensson (1993) and Kempa 

and Nelles (1999)) indicate that exchange 

rate variability (i.e., the deviations between 

the exchange rates and the central parity) is 

often positively, and only occasionally 

negatively, related to the interest rate 

differential.  In order to achieve a better 

fit with the empirical evidence, some 

economists have attempted to extend 

Krugman’s (1991) model and instead have 

proposed a variety of explanations.

Subsequent work focused on relaxing the 

crucial assumptions of the perfect 

credibility of the exchange rate target zones, 

such as the imperfectly credibile model, the 

exogenous realignment model, and the 

endogenous realignment model.  We will 

continue use the unified diagram analysis 

to present these modifications in the 

following sections.

4. Concluding remarks

The prediction of Krugman’s (1991) 

exchange rate target zone model and the 

observations of existing empirical studies 

reveal a conflicting outcome on the relation 

between exchange rate variability and the 

interest rate differential.  This puzzle has 

become a central issue in the exchange rate 

target zone literature.  This paper sets up a 

Miller and Weller (1991a) framework and 

using a unified graphical approach to 

analyses previous as well as more recent 

development including Krugman’s basic 

model, Krugman’s imperfect credibility 

model, exogenous realignment model, 

endogenous realignment model.

The advantage of the graphical analysis 

is that we can directly to see the 

relationship between exchange rate 

variability and the interest rate differential 

without solving the complexity of the 

stochastic process.  In addition, we can 

see whether the honeymoon effect is 

existed in different condition as well.  For 

example, the target zone’s exchange rate 

variability displays a negative relationship 

with the interest rate differential, and less 

volatility than those under the float 

exchange rate regime in almost all cases 

mention as above.  However, when the 

probability of realignment exceeding 0.5 of 

exogenous realignment condition or the 

exchange rate close to the central parity of 

endogenous realignment condition, the 
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exchange rate target zone tends to both the 

volatility trade-offs and honeymoon effect 

do not exist.  This implies that exchange 

rate expectations will play an important 

role in determining exchange rate behavior 

and the interest rate differential in 

exchange rate target zones.  These mixed 

results help us to explain the conflicting 

outcome between Krugman’s prediction 

and empirical observations. 

Among the literature, there are remain 

some other subsequent works, which 

focused on relaxing the crucial assumption 

of the basic target zone model in order to 

improve its empirical fit.  For instance, 

intramarginal intervention in target zones, 

exchange rate target zones with price 

inertia, optimal bandwidth of currency 

bands, behavior of heterogenous agents, 

and misalignment of exchange rate.  For 

future research, we can continue using the 

unified graph to analyze these frameworks 

as well.
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                    Figure1:  Random walk representation

Figure 2: Krugman’s basic exchange rate target zones
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Figure 3: Krugman’s basic imperfectly credible target zones

Figure 4: Imperfectly credible with exogenous probability of realignment
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Figure 5: Imperfectly credible with endogenous probability of realignment
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