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This paper examines how expectations of a monetary regime shift to a high inflation

regime may influence interest and exchange rates in an economy with sticky prices. A

country in which monetary policy lacks credibility will experience an upward bias in

inflation expectations and long term interest rates, but also a weak exchange rate.

Furthermore, a shift to an inflationary monetary regime will be accompanied by a jump in

the exchange rate. Expectations of such a jump will put an upward pressure on short-term

interest rates in the economy. The effects on prices and financial variables are formalized

as regime shift premia that are explicitly characterized.
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It is generally recognized that short run movements of exchange rates mainly are driven by

financial factors, e.g. interest rates and monetary policy actions. It is, however, non-trivial to relate

actual short run movements in exchange rates to mechanisms found in theoretical models. The

problem of finding empirical support for uncovered interest parity (UIP), which is a cornerstone in

many theoretical models, illustrates this. In recent years it has been observed that countries

with poor record of inflation and vulnerable fiscal positions have experienced a weak and

unstable currency accompanied with high and volatile nominal long term interest rates.1 In

the public debate it is often argued that such developments reflect imperfect credibility for

the economic policy. Consequently, a fragile confidence for the future developments of the

economy will tend to induce a positive correlation between the exchange rate and the

interest rate differential, which appears to contradict UIP.2

Some partial explanations to these patterns have been provided in the literature. For

instance, Bertola and Svensson (1993) show that a fluctuating devaluation risk can explain

a positive correlation between interest rate differentials and the exchange rate in a target

zone exchange rate regime, but it is not clear how to carry over the analysis to a free

floating exchange rate regime and the model cannot explain the volatility of long term

interest rates. On the other hand, Dillén (1997) and Dillén and Hopkins (1998) show that

regime shifts models, in which imperfect credibility is represented by investors´ fears that

the economy will switch to a high inflation regime, can explain high and volatile long-term

interest rates. However, these regime shift models do not incorporate exchange rate

effects.

The aim of this paper is to complement previous studies by examining the effects of

monetary regime shifts in a free floating exchange regime within a sticky price framework

and in particular to analyze the behavior of interest rates and exchange rates in such an

environment. Moreover, the presence of exchange rate effects introduces additional term

structure effects that cannot be found in previous interest rate models with regime shifts,

e.g. Dillén (1997), Dillén and Hopkins (1998), and Evans and Lewis (1995).

Regime shifts have been analyzed earlier in the exchange rate literature, e.g. see Froot and

Obstfeld (1991). However, we prefer to view our framework as a modification of

                                                
1 See Inflation Report 1998:2, Sveriges Riksbank for a discussion of how credibility problems have affected the
exchange rate and the long term interest rate in Sweden.
2 Throughout the paper the exchange rate is defined as the price of one unit of foreign currency in terms of domestic currency units.
With this definition UIP normally implies a negative correlation between the exchange rate and the interest rate differential, i.e. a
shock that temporarily weakens the domestic currency (an increase of the exchange rate) leads to corrective appreciation expectation
which tends to lower domestic interest rates relative foreign interest rates according to UIP.
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exchange rate models with price inertia such as the models of Dornbush (1976) and Miller

and Weller (1991). The modifications are: (i) The proposed model considers changes in

the rate of money growth rather than a change in the money stock as in the Dornbush

(1976) model. (ii) Agents have fluctuating expectations of (drastic) monetary shocks,

which affects exchange and interest rates even if a shock does not occur. Both these

modifications seem to be steps towards increased realism.

The outline of the paper is as follows. Section 2 presents a structural monetary model with

trends in money and prices. Section 3 allows for switching money supply regimes and

incredible inflation targets with a focus on the implications for the exchange rate. Section

4 elaborates on the term structure effects of the model. The interaction between interest

rate differentials and the exchange rate is analyzed in section 5. Section 6 concludes.

�����$�VWUXFWXUDO�PRQHWDU\�PRGHO

The model is an extension of the structural model of Miller and Weller (1991). The

economy is described by the following set of equations:

\ = -γ(L-π) + η(V���S
��S),          γ,η > 0 (1)

P�S = κ\- λL,                    κ,λ > 0 (2)

GV�= (L-L*)GW���GXV (3)

GS = π GW + φ(\- \ )GW + GXS,       GXS�= σG:S,    φ,σ > 0, (4)

where \�� \ , S , S*, V��denotes�logarithms of output, potential output, the home price level,

the foreign price level and the nominal exchange rate (price of one unit of foreign currency

in terms of domestic currency units), respectively, L� and� L
 are the home and foreign

nominal short term interest rates, π  denotes the core inflation of the economy, GXV and GXS
are exchange rate and supply shocks. The shock to the price level follows a Wiener

process G:S�with an instantaneous standard deviation equal to�σ� The exchange rate shock,

GXV, will typically be a function of the supply shock, GXS, but it may also include

components that make the exchange rate jump. This means that the exchange rate might

jump when new important information arrives, whereas the adjustment of prices is

sluggish (i.e. the price level does not jump) due to price inertia.
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Equation (1) is an IS-curve and shows that output increases when the real interest rate

declines or when the real exchange rate depreciates. Equation (2) is a LM-curve and

equation (3) is the uncovered interest parity condition. Equation (4) describes a Phillips-

curve, which shows that inflation above the core inflation occurs when actual output

exceeds potential output. The core inflation of the economy is determined by the money

supply policy rule, which is

P = π W� (5)

where π  is the money growth rate. Hence, the long-term inflation target of the central bank is

π . Equations (1) to (4) imply that







GV

GS
 = A 





V

S
GW +�

∆
1







−φγ

φγ
1
PGW + 

∆
1







κγ

λ+κγ
π GW + 

∆
1








V

S

J

J
GW + 






V

S

GX

GX
  (6)

where

A = 
∆
1 ( )







κηφγ−κη−

φληλη+γφ−
1

, 






V

S

J

J
 = 

[ ]






∆−κη+κγφ−

λφη+λ+κγφ−
**

*

LS\

S\

and ∆ = κγ + λ − φγλ.

The variables S and V are state variables, JS and JV are functions of exogenous variables

whereas the money supply variable P is to be considered as a policy variable. Thus, the

money growth rate may change over time and the pattern of the state variables, S and V,

when the money supply rule changes is a main concern of this paper. In the special case of

a constant money supply rule (π  = 0) we want the system to have the saddle point

property as in Miller and Weller (1991), which is guaranteed by the assumption that ∆  > 0.

We will without loss of generality henceforth set the exogenous variables, JS and JV, equal

to zero.

A complicated feature of system (6) is that the dynamics of S and V�interact. Therefore, we

transform the system by replacing the price level, S, by a new state variable, I, of the form

I�  S + ωV (7)

and choose ω such that I�and V can be determined recursively. Given solutions for I and V

the price level is easily obtained as S� �I���ωV� To be more specific, by choosing ω to be

the solution to the quadratic equation

Q(ω) ≡ ω2 - 
θ
1

[κη + φγ + φλη]ω - 
θ
1 φλη = 0,    θ = 1 - κη - φγ (8)
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the dynamics of I and V become







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= C 



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V

I
GW + 


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

2

1

E
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
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

2

1

G
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V

I

GX

GX
(9)

where

C = 






2212

2111

FF

FF
 = 

∆
1 ( )
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,
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∆
1 ( )
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
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−φγ

−φγω+φγ
1

1
, 



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G

G
 = 

∆
1







κγ

λ+κγω+ )1(

and where XI = XS + ωXV. Furthermore, we assume that θ > 0, which Miller and Weller

(1991) refer to as the "overshooting" case. Given this assumption it is straightforward to

show that the two roots satisfying (8) are real and of opposite signs, where the negative

root is greater than -1. By choosing the negative root in (8) we see that

F11 < 0 and F22 > 0 (10)

The point of this transformation is that the dynamics of I� often can be determined

independently of the exchange rate, V, since F12 = 0. Given I we see from (9) that the

exchange rate satisfies the equation

V = K + µ([GV]/GW (11)

where

K = -[θI + (φγ-1)P + κγ π ]/[κη−ωθ] (12)

and µ = 1/F22 = ∆/[κη−ωθ] > 0. It is well known that a bubble free solution to (11) is given

by3

V(W) = ( ) 





µ ∫
∞ −
W

WX
W GXXKH( )(1

(13)

First we consider a constant money supply growth, π , in which case (see appendix A) the

price level and the exchange rate are given by

S = SÖ �� π W (14)
and

                                                
3 It should be noticed that expression (13) is more complicated than similar expressions obtained in the target zone literature since the
function K might be very complex. For instance, it is not generally possible to assume a specific stochastic process for K without
considering the exchange rate, V, and (13) is in fact an HTXDWLRQ for the exchange rate rather than a formula. By guessing the nature of
the exchange rate process it is possible to solve this equation by first characterizing the process K and then solve (13) as demonstrated
in the appendix.
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V� � VÖ �� π W (15)

whereSÖ andVÖ �follow Ornstein-Uhlenbeck processes according to

G SÖ  �ρ[ 0SÖ �� SÖ ]GW���σG:S, 0SÖ = λ π (16)

G VÖ = ρ[ 0VÖ � VÖ ]GW���σsG:S, 0VÖ = λ π (17)

where
ρ = - F11 > 0, (18)

and

σs = 
σ
ω]

 < 0, ] = 
φλη
ω θ2

 > 0 (19)

We see from (19) that, as in Miller and Weller (1991), the exchange rate and the price

level are negatively correlated because of the overshooting of the exchange rate. For

instance, a positive price shock increases interest rates, which makes home assets more

attractive. This will result in an incipient capital inflow, and thus cause the exchange rate

to appreciate. The extent of that appreciation has to be sufficient to give rise to

depreciation expectations at just sufficient rate to offset the increased home interest rate.

The increased interest rate and the stronger exchange rate will together lead to a decline in

output, and hence to a negative output gap. This negative output gap will put a downward

pressure on prices and the price level will eventually return to its equilibrium path, which

is determined by the money growth rate in the economy. Both the exchange rate and

interest rate will then be back in equilibrium.

���6ZLWFKLQJ�PRQH\�VXSSO\�UHJLPHV�DQG�LPSHUIHFWO\�FUHGLEOH�LQIODWLRQ�WDUJHWV

The inclusion of a constant trend in the money supply to the Miller and Weller (1991)

model is a quite innocent extension that does not add any particular interesting economic

mechanisms to the analysis. However, if the growth rate of the money supply may change,

a change that represents a new monetary regime, then expectations of such a regime shift

will affect expected future inflation and depreciation rates. It is particularly interesting to

analyze an imperfectly credible inflation target, i.e., there are expectations of a shift to a

more expansionary regime, in which the money growth rate as well as the core inflation

rate is higher. The exchange rate will also tend to depreciate at a higher rate if such a

regime occurs, but the role of expectations for the exchange rate is somewhat different.

For instance, if a shift to an expansionary regime of the kind just mentioned occurs then

this will cause a drastic revision of expected future money growth rates and hence an

immediate depreciation of the domestic currency according to (13). Moreover, in light of
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the presumption of sticky prices, an imperfectly credible inflation target will generate

depreciation expectations of the exchange rate, which in turn lead to higher short term

interest rates.  It should be clear that this setup also is relevant as a description of the

inflation process and inflation expectations in economies without explicit inflation targets.

For instance, Evans and Wachtel (1993) found clear evidence of different inflation regimes

in US. Moreover, the inflation scarce problems in US discussed by Goodfriend (1993) are

very similar to the credibility problems that arise from expectations of a high inflation

regime in this set-up.

)LJXUH������$�KLJK�ORZ�LQIODWLRQ�VZLWFKLQJ�PRGHO

     π
�
�!�π

�
���∆π

�

  ν          α

β 

ν
         π

�
�!�π

�
������π

�
�!�π

�

We will analyze the consequences on the exchange and interest rate of an imperfectly

credible inflation target by adopting the regime shift model suggested by Dillén and

Hopkins (1998). The economy is assumed to be in either of three different states. The state

follows a continuous Markov chain (S = 1, 2 or 3) with switching probabilities (α,β and

ν), see figure 1. The money growth rate will henceforth be denoted as π = πi, where the

subscript indicates the state.4 States 2 and 3 represent low inflation regimes of low and

high credibility respectively. The money growth rate (and thus the average inflation rate)

π0 in these regimes can be interpreted as an inflation target. The regime 2 lacks credibility

                                                
4 If one wants to emphasize that the state is a random variable (for instance one considers a random state in the future)
the subindex will be the random variable S.

S = 2 S = 3

S = 1
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in that the economy can switch to a high inflation regime, in which the money supply

growth and hence the average inflation rate will increase with ∆π0. The motive of state 3 is

mainly to have the possibility to consider credibility shocks, i.e. switches between regime

2 and 3. In what follows we will mainly focus the analysis on regime 2 in order to save

space. Given this set-up it is shown in the appendix that the price level and the exchange

rate can be written in the form

S� � iSÖ  + -i(W) (20)

V� � iVÖ  + -i(W) + Γi  , i = 1,2,3            (21)

where a hat indicates an Ornstein-Uhlenbeck process (with continuous sample path), -i(W)

is a trend component of the form

-i(W) = π0W + ∫ χπ∆
t

0 10 ))(S( GXX ,  S(W) = i,     (22)

where we have introduced the indicator function

χ1([) = 


 =

RWKHUZLVH

[LI

0

11
(23)

and where Γi is the jump component (with discontinuous sample path). It is shown in the

appendix that the jump components are given by

















Γ
Γ
Γ

3

2

1

 = 

















ανµ
µαµν+

ανµ+µϕ+

µϕ+µν+
πΦ∆

2

2

0 )1(
1

)1)(1(
(24)

where

ϕ = α+β+ν,  Φ = λ 






ω
−

]
1

1  (25)

are expressions frequently used in the following analysis. For future reference we notice

that the expected rate of change of the jump component, qi ≡ ([GΓi]/GW, can be written as

















3

2

1

q

q

q

 = 
















Γ−Γν
Γ−Γβ+Γ−Γα

Γ−Γ

)(

)()(

)(

32

2321

12Y

 = 
















µαν
µν+α

νµϕ+−µαν

µϕ+µν+
πΦ∆

)1(
)1(

)1)(1(
0 (26)

 Moreover, the Ornstein-Uhlenbeck processes,iŜ  and iV̂ , are of the form

G iŜ  = ρ[ i0Ŝ - iŜ ]GW���σG:S,     i0Ŝ  = λπi + Λ i
S            (27)
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and
G iV̂  = ρ[ i0V̂ - iV̂ ]GW + �σsG:S,      i0V̂  = λπi + ψi            (28)

where

Λ i
S  =  

ω π χ ρ]

]

( ( ) ( / ))Φ∆ Γ0 1

1

i q i i− +
+

,  ψi = - 
( ( ) / )]

]

Φ∆ Γπ χ ρ0 1

1

i q i i+ +
+

(29)

Λ i
Scan be interpreted as the regime shift premium of the price level and inspection of (29)

reveals that Λ Λ Λ2 3 1
p p p> > >0 . Hence, the regime shift premium of the price level is

positive in a low inflation regime (i = 2 or 3) and the premium is higher in the regime that

lacks credibility (i = 2) because there is probability of an immediate shift to the high

inflation regime. However, in the high inflation regime the premium is negative due to

expectations of shifts to the low inflation regimes sometime in the future.

It is worth emphasizing that there is a degree of arbitrariness how to decompose deviations

from the trend into an Ornstein-Uhlenbeck process and a jump component. We have chosen to

define the jump component in such way that it takes the value zero in the case of perfect

credibility of the low inflation regimes (α = 0). Thus, to obtain the total effect of the regime

shift expectations on the exchange rate (the regime shift premium of the exchange rate) we

have to add the jump component to ψi, i.e. Λ i
V  = ψi + Γi. Especially we have that the

regime shift premium of the exchange rate in the low inflation regime of low credibility is

of the form

Λ
Φ∆

2
0 1

1 1
V

]

]
=

−
+ +

α π µρ
µϕ ρ( )( )

 > 0 (30)

which can be shown to be positive.5

The change of the mean reverting level of the Ornstein-Uhlenbeck component when the

economy shifts to the high inflation regime can be shown to be

10V̂  - 20V̂  = 








µν+
µρ+βΦ−





θω−κη

φγ+ρ
ω
+λ

ρµϕ++
π∆

1

)1()1(

)1)(1(
0

]
]

]
 < 0 (31)

and the negative sign implies that the exchange rate overshoots its long run trend in regime

1. Graphically the overshooting of the exchange rate is displayed in figure 2. Since the

Ornstein-Uhlenbeck component does not jump, the downward shift of the mean reversion

level implies that the appreciating tendency of the Ornstein-Uhlenbeck component

increases (or that the depreciating tendency decreases). Expectations of such an

                                                
5 It can also be shown that the regime shift premium of the exchange rate is positive in regime 3 as well, but negative in regime 1.
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appreciating scenario will give rise to a downward sloping effect on the yield curve in

regime 2. This effect is counterbalanced by the effect that expectations of a higher

inflation rate will give rise to. The latter effect increases with the term as in the model of

Dillén (1997), and it constitutes the dominating effect on long-term yields, but for short

maturity yields the effect is ambiguous as we will see in the next section.

)LJXUH������� ([FKDQJH�UDWH�HIIHFWV�RI�D�VZLWFK�WR�WKH�KLJK�LQIODWLRQ�UHJLPH

s(t)

t

Γ − Γ
1 2

s
02

-s
01

^^

slope π
0

slope π
0
+ ∆π

0

< 0

> 0

It is also interesting to analyze a shift to regime 3, which is illustrated in figure 3. This

regime shift can be viewed as a positive credibility shock in the sense that the probability

of leaving the low inflation policy (switch to the high inflation regime) is smaller in

regime 3. Credibility shocks of this type will not only appreciate the domestic currency,

but also squeeze depreciation expectations (thanks to reduced fears of switching to the

high inflation regime), which in turn lowers interest rates. Thus, fluctuations in credibility

in this manner provide an explanation why the exchange rate might be positively

correlated with the interest spread relative the foreign country.6 Notice, however, that the
domestic currency overshoots (30V̂ - 20V̂  > 0) in an appreciating direction in this case,

implying a depreciating tendency after a positive credibility shock. The reason for this

overshooting can be explained as follows. When credibility improves there is a decline in

                                                
6 Fluctuations in the expected depreciation rate are the general mechanism why the exchange rate may be positively correlated with
the interest rates differential). For instance, in the model of Bertola and Svensson (1993) this is modeled as fluctuating devaluation
expectations in a target zone system. In our model fluctuating regime shift expectations explain why the expected depreciation rate
fluctuates in a floating exchange rate system.
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depreciation expectations originating from the risk of a more expansionary policy in the

future, which indicates that interest rates will fall. Prices will also decline, since the regime

risk premium of the price level is lower in the credible regime. However, prices adjust

slowly and some depreciation expectations within the regime are therefore needed to keep

the short term interest rate on a level that is sufficient to clear the money market during the

adjustment. In the next section we will study term structure effects of the model more

closely.

)LJXUH��� ([FKDQJH�UDWH�HIIHFWV�RI�D�SRVLWLYH�FUHGLELOLW\�VKRFN

s(t)

t

Γ − Γ
s

02
s ^^

slope π
0

slope π
0

3 2

03
-

< 0
> 0

���([SHFWHG�GHSUHFLDWLRQ�RI�WKH�H[FKDQJH�UDWH�DQG�WHUP�VWUXFWXUH�HIIHFWV

Expectations of regime shifts heavily affect the expected depreciation of the domestic

currency, which in turn has important implications for the term structure of interest rates.

In the appendix the expressions for the expected depreciation in all regimes can be found,

but in order to save space we will mainly focus on the effects on forward interest rates in

the low inflation regime of low credibility (regime 2). The reason for focusing on forward

interest rates, apart from that this simplifies the analysis, is that forward interest rates

reflect expected future economic conditions and the expected future short term interest rate

in particular, which makes the interpretation of the result more straightforward. Assuming

π0 equals zero the expected depreciation in regime 2 during a period of length τ can be

shown to be
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'2(τ) = - )(ˆ2 WV (1-H-ρτ) + 
α π

ϕ
∆ 0 X(τ) (32)

where

X(τ) = τ - 
ϕ

− ϕτ−H1  + 
λ
ω]
%ϕ(τ) -

Φ( )

( )( )

1

1 1

+
+ +

µρ ϕ
µϕ ρ]

/(ϕ,τ) +
Φ( )1

1

−
+

−H ϕτ

µϕ
(33)

and where %ϕ(τ) and /(ϕ,τ) are positive functions of τ

%ϕ(τ) = 
ρ ϕ

ρ ϕ

ϕτ ρτ( ) ( )1 1− − −
−

− −H H
(34)

/(ϕ,τ) = 
ρ

ρ ϕ
ϕτ ρτ

−
−− −H H (35)

Moreover, the derivative of X with respect to τ is given by

X’(τ) ≡ 
G
G

X( )τ
τ

 = 1- H-ϕτ + R1 H-ϕτ  +R2
H H− −−

−

ϕτ ρτ

ρ ϕ
(36)

R1 = 
Φϕ µρ

µϕ
( )

( )( )

]
]

−
+ +1 1

 > 0,   R2 = 




 ξ+

ω
ξ−ρϕλ
]

)1(
 (37)

where ξ = (1+µρ)/[(1+])(1+µϕ). Inspection of R1 reveals that it can be rewritten as R1 =

(1+z)-1(]-µρ)q2��where q2�is the expected rate of change of the jump component in regime

2, see equation (26). It is harder to interpret the last term, but it can be noticed that it is

close to zero for very short time horizons (τ small) as well as for long time horizons (τ
large). 9RGSZIVIH interest parity implies that the forward interest rate differential, δI(τ), is

given by

δI(τ) = 
G'

G
2 ( )τ
τ

 = ρH-ρτ(λπ0- )(ˆ2 WV ) + 
α π

ϕ
∆ 0 X’(τ) ≡ )(ˆ τδ I  + δ τrs

I ( ) (38)

The interest rate differential is decomposed into a supply shock component, )(ˆ τδ I ,

capturing the effects of supply shocks (i.e. expectations of future reversion towards the
stationary level that supply shocks (

S
G:  cause)), and a regime shift premium reflecting

expectations of regime shifts. It can easily be shown that if the semi-elasticity of money

demand, λ, is zero then  we have that R1 = R2 = 0 and the regime shift component reduces

to the expression derived by Dillén and Hopkins (1998). Moreover, the short term and

asymptotic regime shift premia can be written as

δ rs
I ( )0  = 

α π
ϕ
∆ 0 R1 > 0  and    δ rs

I ( )∞  =  
α π

ϕ
∆ 0  > 0 (39)
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In contrast to the model of Dillén and Hopkins (1998), regime shift expectations give rise to a

positive effect on the short interest rate (τ = 0). This effect arises since there are expectations of

a jump in the exchange rate that a shift to the high inflation regime will cause and investors will

demand a compensation for this according to UIP. The shape of the regime shift premium

(over maturities) can be analyzed by considering its derivative, which after some

rearrangements takes the form

G

G
V
Iδ τ
τ

r ( )
 = 

α π
ϕ
∆ 0 X''(τ) = 

α π
ϕ
∆ 0 [ϕ(1-X'(τ)) + R2H-ρτ] (40)

There are four basic alternatives for the shape of the regime shift premium of the term

structure, see Figure 4: (i) R1 < 1 + R2/ϕ, R2 ≤  0. In this case the regime shift premium is

monotonically increasing in τ. This alternative includes as a special case (R1 =  R2 = 0) the

expression of the regime shift premium derived by Dillén and Hopkins (1998). (ii) R1 < 1 +

R2/ϕ, R2 > 0. This alternative differs from alternative (i) in that the term premium curve is

hump shaped. The maximum size of the regime shift premium is obtained by setting the

derivative in (40) equal to zero, which renders

δ τrs
I ( *)  = 1 + [R2/ϕ]H−ρτ* (41)

where τ* is the maturity that satisfies X''(τ) = 0. Alternatives (i) or (ii) are likely to occur if

the semi-elasticity of money demand, λ, is small.7 (iii) R1 > 1 + R2/ϕ, R2 < 0. The regime

premium curve is U-shaped in this case and the expression for the minimum is once again

given by (42). Notice that if the magnitude of R2 is large (but negative) this alternative is

feasible also for modest values of λ. This example shows that expectations of a monetary

expansion might result in higher long term interest rates (due to increased inflation

expectations) and at the same time expectations of an initial reduction in short-term rates.

(iv)  R1 > 1 + R2/ϕ, R2 > 0. The fourth alternative exhibits a regime shift premium that

monotonically decreases with the term, but it appears to be less plausible since it requires a

very high semi-elasticity of money demand.

                                                
7 Notice that R1 is the product of Φ and a ratio that is bounded from above by one. Furthermore, equation  (25) indicates that the size
of  Φ (and hence R1) mainly depends on λ.
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)LJXUH�� 'LIIHUHQW�VKDSHV�RI�WKH�UHJLPH�VKLIW�SUHPLXP RI�WKH�WHUP�VWUXFWXUH

δ τrs
I ( )

τ

(i)

(ii)

(iii)

(iv)

Evidence, see Dillén and Hopkins (1998), suggests that alternative (i) is the most probable

shape of the regime shift premium in Sweden, i.e. the regime shift premium appears to be

monotonically increasing in τ, although some forms of alternative (ii) and (iii) cannot be

excluded. Alternative (iv) appears, however, to be less probable. The observation that

other countries with credibility problems normally exhibit a forward rate curve with a

positive slope reinforces the judgement that alternative (iv) is unlikely.

It is possible to present explicit expressions for the regime shift premium in the high

inflation regime (regime 1) and the low inflation regime of high credibility (regime 3), but

these are very complicated and instead we will only report the main features in these cases.

Considering the term structure effects of switching to the high inflation regime first, it can

be shown that (under the maintained assumption of UIP) the change in the instantaneous

regime shift premium is of the form

δ δrs rs
I I( ; ) ( ; )0 1 0 2−  = ∆π0 + 

ρλ
ω]

∆π0 + 
( )

]
]

+
µρ−

1
(q1-q2) <>  0 (42)

where the second argument indicates the regime. The first term represents a positive Fisher

effect, i.e. a switch to a regime characterized by a higher inflation rate will increase the

nominal return requirements correspondingly. The remaining terms are, however, negative

representing changes in regime shifts expectations and the effects of the appreciation that

the overshooting of the exchange rate gives rise to. The total effect on short-term interest

rates is ambiguous. However, the effect on the short real interest rate is negative which
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together with a real depreciation of the domestic currency implies that a switch to an

inflationary regime will have a stimulativ effect on the economy in the short run.

It is probably more interesting to analyze the effects of a positive credibility shock, i.e.

switch from the low inflation regime of low credibility (regime 2) to the low inflation

regime of high credibility (regime 3), since credibility shocks appears to be a more

frequent phenomenon than regime shifts8. Concerning effects on the short-term interest

rate it can be shown that

δ δrs rs
I I( ; ) ( ; )0 3 0 2−  = 

( )
]

]
+

µρ−
1

(q3-q2) < 0 (43)

i.e. a positive credibility shock leads to lower short-term interest rates. There is a

possibility that this effect declines as time to maturity increases and for long maturities the

(forward) interest rate might even increase somewhat. However, it can also be the case that

a positive credibility shock leads to an reduction of interest rates that initially increases

with the term, i.e. the impact on interest rates from credibility shocks increases with the

term. This is appears to be the typical case in Sweden, see Dillén and Hopkins (1998). Of

course, the magnitude of the regime shift premium will converge to the stationary level

α∆π0/ϕ in both regime 2 and 3, but this mechanism might be relevant only for the very

long term if the credibility shock is very persistent (ν small). In the extreme case when

regime 3 is an absorbing state (ν = 0), which for countries like Sweden might can be

thought as an EMU-regime, also the asymptotic level will change when the economy

switches to regime 3.

����7KH�UHODWLRQVKLS�EHWZHHQ�\LHOG�GLIIHUHQWLDOV�DQG�WKH�H[FKDQJH�UDWH

Since the spot rate curve is related to the forward rate curve as the average cost curve is

related to the marginal cost curve most of the features of the forward rate curve that the

regime shift expectations give rise to carry over to the yield curve. We will focus on the

relation between the yield differential and the exchange rate. A positive credibility shock,

i.e., a switch to a regime 3, will not only lead to an appreciation of the domestic currency,

but it is also probable that the interest rate differential will decrease as mentioned in

section 4. Thus, the presence of credibility shocks can explain why we often observe a

positive correlation between exchange rate the yield differential. An easier way of

                                                
8 A regime shift in Sweden would probably be an observable event where the current inflation target is given up.
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understanding why the exchange rate might be positively correlated to the yield differential

is to notice that yield differential is given by

δ(τ) = )(τ)(λπ0- )(ˆ2 WV ) + ∞δ
UV
*(τ) ≡ )(ˆ τδ  + δrs(τ) (44)

where

)(τ) = (1-H-ρτ)/τ,   ∞δ
UV

 =  
α π

ϕ
∆ 0 ,   *(τ) = X(τ)/τ

The term )(ˆ τδ is the expected depreciation rate in absence of regime shift expectations and

the function )(τ) shows how deviations from the stationary level, λπ0, are expected to
decline over time. The term ∞δ

UV
 shows the effects of regime shift expectations and the

function *(τ) shows how these effects vary with maturity. Thus, the yield differential can

be seen as the sum of depreciation expectations within the regime and depreciation

expectations that regime shift expectations give rise to. In a more general model, in which

the switch intensity α is allowed to fluctuate, we see from (44) that such fluctuations

might explain a positive correlation between the yield differential and the exchange rate.9

This can be seen as a variant of the result for target zones models with devaluation risk

derived by Bertola and Svensson (1993) saying that the correlation between the interest

rate differential and the exchange rate position within the band tends to be positive if the

variability of the devaluation risk is large in relation to the variability of fundamentals.

The regime shift component of the yield differential in (44) can be viewed as a product of
a credibility factor ( ∞δ

UV
) and a credibility sensitivity factor (*(τ)), showing the credibility

effect on the yield differential for different horizons, τ.  This is a rather general feature of regime

shift models of this kind. Moreover, notice that *(τ) tends to 1 while the term related to

expectations within the regime ( )(ˆ τδ ) tends to zero as τ approaches infinity suggesting that in

empirical work the long-term interest rate differential relative a credible country can be used as a
proxy for the credibility factor ( ∞δ

UV
), see Dillén and Hopkins (1998)10. It is also possible to

explain non-trivial phenomena such as a positive correlation between the exchange rate and

interest rate differential by a time-varying exchange rate risk premium. In our view our attempt to

explain irregularities on financial markets with fluctuating regime shift premium is a more

promising device. The regime shift premium is directly related to credibility problems that often

are discussed in the public debate whereas risk premia of various kinds are more vaguely related

to uncertainty (often approximated by some measure of volatility in financial prices).  Moreover,

the empirical results reported by Dillén and Hopkins (1998) show that regime shift premia can

have a far more substantial impact on financial prices than more traditional risk premia.
                                                
9 There are other  (and maybe more straightforward) ways of modeling fluctuating credibility. One possibility is to introduce a
stochastic the jump size in the money growth rate, ∆π

�
��%RSXLIV�TSWWMFMPMX]� MW� XS� MRXVSHYGI�QSVI� PS[�MRJPEXMSR�VIKMQI�[MXL

HMJJIVIRX�HIKVII�SJ�GVIHMFMPMX]��M�I��XLI�TVSFEFMPMX]�XS�FI�MR�E�LMKL�MRJPEXMSR�VIKMQI�MR�XLI�JYXYVI�HMJJIVW�FIX[IIR�WXEXIW��ERH
W[MXGLIW�FIX[IIR�PS[�MRJPEXMSR�WXEXIW�GER�XLIR�FI�WIIR�EW�GVIHMFMPMX]�WLSGOW�
10 Dillén and Hopkins (1998) use the forward rate differential (relative Germany) as a proxy for the credibility factor.
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���&RQFOXVLRQV

This paper analyses a model with sticky prices and expectations of an inflationary monetary

regime shift. Such expectations will not only increase inflation expectations and long term interest

rates, but also weaken the domestic currency. Moreover, if the economy shifts to the high inflation

regime, the exchange rate will jump upward. Expectations of such an upward jump of the

exchange rate will increase short-term interest rate as well. Expectations of a shift to an

inflationary regime hence give rise to regime shift premia in interest rates and exchange rates.

Explicit expressions for these effects are presented in the paper. Moreover, fluctuations in regime

shift expectations of this kind provide an explanation why the exchange rate often appears to be

positively correlated with the interest rate differential.

Thus, the model has non-standard implications that can explain nontrivial phenomena

observed on financial markets in countries, where economic policy suffers from credibility

problems. It is, however, worth emphasizing that the presented framework is not restricted

to the analysis of credibility effects on financial markets, but can be used for addressing

other interesting issues arising in monetary economics, e.g. analysis of  monetary supply

rules suitable for inflation targeting.
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$���&KDUDFWHUL]DWLRQ�RI�D�0LOOHU�:HOOHU�HFRQRP\�ZLWK�QRPLQDO�WUHQGV

In this case the only source of uncertainty is supply shocks, σG:S, and therefore we
postulate that exchange rate shocks in this case can be written of the form GXV� �σVG:S�
Assuming that the money supply rule is given by (13) the dynamics of I is given by (8) to
be

GI = [F11I����E1 π W���G1 π ]GW  +  σIG:S (A1)

where σI = σ + ωσV. Now we show that I� is trend stationary, i.e., I can be written as

I� � Î ��ϕIW,     (A2)

where ϕI�= -E1 π /F11 = (1+ω) π  and where Î is an Ornstein-Uhlenbeck process11

G Î  �ρ[ 0Î  - Î ]GW���σIG:S,    ρ = -F11,  0Î = (1+ω)λ π           (A3)

(A3) can be verified by comparison with (A1) after differenting (A2). Combining (12) and (A2)
yields

K� � K̂ �� π W (A4)

G K̂ = ρ[ 0K̂  -� K̂ ]GW���σKG:S, 0K̂ = Ω0 0Î + Ω1 π (A5)

where
 Ω0 = -θ/[κη−ωθ], Ω1 = −κγ/[κη−ωθ], and σ

K
 = Ω0σI. (A6)

To calculate integrals like (13) we notice for future reference that

∫
∞ −− −
W

WXN GXWXH )()( = N�(Q�1) (A7)

Assuming that one can move the expectation operator inside the integral in (12) and using

that (W[ K̂ (X)] = 0K̂ + H�ρ(X�W)[ K̂ (W)- 0K̂ ], straightforward application of (A7) renders

V� �(1-x) 0K̂  + x K̂ + µ π  + π W�≡ V̂ + π W (A8)

where x = [µρ+1]-1. The stationary level of V
)

is given by

0V̂ = 0K̂ + µ π  = λ π (A9)

(A8) implies that σV = xσK = -xθσI/[κη−ωθ], which together with the definition σI = σ + ωσV
yields

σV = -xθσ/[κη-(1-x)ωθ] = σ/[ω]] (A10)

                                                
11 When simplifying the expressions in the appendix  we have besides (8) used that the following facts can be proven to
be true:    (i) [1-φγ+θE1/F11]/[κη−ωθ] = 1, and     (ii) (1+ω) + E1/F11�= 0.
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where the expression for ] is given by (A30) in appendix B.

Finally, the price level can be expressed as S�= I-ωV, which according to the expressions
derived above, takes the form

S = Ŝ �� π W (A11)

G S) = ρ[ 0Ŝ - Ŝ ]GW���σG:S, 0Ŝ = λ π  (A12)

%���&KDUDFWHUL]DWLRQ�RI�WKH�H[FKDQJH�UDWH�LQ�WKH�UHJLPH�VKLIW�PRGHO�

The characterization of the exchange rate in the regime shift model is presented in section
3 is a four step procedure.

6WHS��� First we characterize the distribution properties of the Markov chain governing the
regime switches. Let Qij�τ��= Prob[S(W+τ) = jS(W) = i]. Furthermore, define Q(τ) as the
matrix whose elements are Qij�τ���From the theory of continuous Markov Chains (see e.g.
Karlin and Taylor (1975) p.150-152) we have that Q satisfies

GW
G4

= ΑQ,      Α = ( )
















ν−ν
ββ+α−α

νν−

0

0

, Q(0) = I. (A13)

As easily verified, the solution to system (A13) is

Q( )τ =
















βνα
βνα
βνα

ϕ
1

+
















αα

ββ

βα
−

−

+

ντ−

0

000

0
H

+
















βνβ+ααν
ββ+α−β+ααβ+α−

βννβ+α−αν

ϕβ+α

ϕτ−

)(

)()()(

)(

)(
2H

  (A14)

where ϕ = α + β + ν.

6WHS��. Next we postulate that the exchange rate and the state variable I are of the form

Vi = iV̂ + -i(W) + Γi i = 1,2,3 (A15)

Ii = iÎ  + (1+ω)-i(W) + ωΓi i = 1,2,3 (A16)

where a hat indicates the Ornstein-Uhlenbeck component (with continuous sample path)
and where the trend component is given by (22). Γi is a jump component that jumps upon
regime shifts. It is worth emphasizing that there is a degree of arbitrariness how to decompose
deviations from the trend into an Ornstein-Uhlenbeck process and a jump component. In what
follows we  define the jump component in such way that it takes the value zero in the case of
perfect credibility of the low inflation regimes, i.e., α = 0.
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Since the expected jump size typically differs from zero we have to adjust for this so that
the expected shock to the exchange rate, GXV, equals zero. Thus, GXV is of the form

GXV  =  σVG:S�+ G0i (A17)
 where

G0i = GΓi - qiGW, qi  = ([GΓi]/GW��is an increment of a Martingal implying ([G0i] = 0.

Moreover, qi is the expected rate of change of the jump component in regime i, and it is given
by
� q1 = ν(Γ2−Γ1),     q2 = α(Γ1−Γ2) + β(Γ3−Γ2), and     q3 = ν(Γ2−Γ3) (A18)

From (9), (A16) and (A17) the dynamics of I  is

GIi = [F11( iÎ  + (1+ω)-i(W) �+�ωΓi)���E1-i(W)�+�G1πi - ωqi]GW  +  σIG:S +�ωGΓi (A19)

 It is straightforward to show that the component Î  is given by

G iÎ � �ρ[ i0Î - iÎ ]GW���σIG:S��� ρ = -F11 (A20)

i0Î  = (1+ω)λπi - ω(Γi
 + qi/ρ) (A21)

The logical situation at this stage is that we shown that (A16) with the Ornstein-Uhlenbeck
process given by (A20) satisfies (A19). Moreover, the price level S = I���ωV does not have
a jump component according to (A15) and (A16). Notice, however, that the state variable.
I, depends on the jump component, Γi, which has to be determined.

6WHS��� To determine the jump component, Γi, we let (S and (6 denote expectations with
respect to supply uncertainty (the Wiener process :S) and regime uncertainty (the Markov
chain S) respectively. It can be shown that

[ ])(î τ+WI( S

W
 = )(î WI H-ρτ + ρ ∫

τ ρτ−
+0 )(0̂ GXHI
XW6

(A22)

where the second term is stochastic due to regime uncertainty indicated by the subindex S(X).
By substituting (A16) and (A20) using (A22) into (12) via (13) we obtain the following
expressions for the components of the exchange rate

iV̂ (W)  = 01
0

i
0

1

)1(
)(ˆ

1
π







 µ+Ω+
µρ+

ω+λΩµρ
+

µρ+
Ω

WI       (A23)

-(W) = π0W + ∫ χπ∆
t

0 10 ))(( GXX6 ,  S(W) = i        (A24)

Γi = ( ) 







=ττΞΩ+τΘπ∆

µ ∫
∞

µτ− LWGH( 6

W
)(S)()(

1

0

00
/   (A25)
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where

Θ(τ) = Ω1χ1(W+τ) + ∫
τ

+χ
0 1 ))(( GXXW6  + ∫

τ −τρ−+χλω+
0

)(
1 ))(S()1( GXHXW X (A26)

Ξ(τ) = ωΓS(W+u) - ωρ GXH X

XWXW

)(

0 )(S)(S )/q( −τρ−τ

++∫ ρ+Γ (A27)

(A27) can be simplified by integrating the first term in the integral by parts, which after
rearrangements and usage of (A17) renders

Ξ(τ) = ωH-ρτΓS(t)
 + ω ∫

τ −τρ−

0 )(
)(

X6

X G0H (A28)

Making use of (A7) and the assumption that one can move the expectation operator within the
integrals in an evaluation (A25) leads to the following expression for the regime components:

















Γ
Γ
Γ

3

2

1

 = 

















ανµ
αµµν+

ανµ+µϕ+

µϕ+µν+
π∆

2

2

0 0 )1(
1

)1)(1(

U
 + U1

















Γ
Γ
Γ

3

2

1

    (A29)

where U0 = 
µρ ω λ

µρ
(1 + ) Ω0

1+
 + µ + Ω1, and U1 = 

ω
µρ

Ω0

1+
.

It is straightforward to show that the solution to (A29) is given by (21), where we have
used the following expressions in order to simplify the notation.

Φ ≡ 
U0 ( )1+ ]

]
 = λ 







ω
−

]
1

1 ,     ] = U1
-1-1 = φλη/[θω2] (A30)

6WHS����([SHFWHG�GHSUHFLDWLRQ�DQG�YHULILFDWLRQ�WKDW�WKH�H[FKDQJH�UDWH�H[SUHVVLRQ�VDWLVILHV������
Logically, the derived expressions for the exchange rate and the state variable, I, are
candidates for being the solution to the dynamic equations in (9) when the growth rate of
money supply is given by the Markov switching model presented in section 3. Moreover,
from step 2 above it is clear that the state variable, I, satisfies the dynamics in the first row
in (9). However, the calculation of the exchange rate expression relies on the unjustified
assumption that one can move the expectation operator within the integrals, and  it remains
to be verified that the exchange rate expression satisfies (11). For this purpose we use the
derived exchange rate expression and the probabilities given in (A14) one can calculate
expected depreciation as 'i(τ) ≡ (W[V(W+τ) -Vi(W)]. It turns out that















τ
τ
τ

)(

)(

)(

3

2

1

'

'

'

 = (1-H-ρτ)













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−λπ
−λπ
−λπ

)(ˆ

)(ˆ

)(ˆ
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where

     V = 
Φ∆π
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The first two terms in (A31) represent the expected change in the Ornstein-Uhlenbeck
component where the second term is the expected change of mean reverting level, 0V̂ . The

third term is the expected change of the jump component. The two last terms represent the
expected change of the drift term. (A31) implies that the instantaneous rate of depreciation is
given by
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where
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and

G Γ = (1 + ρ λ
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Next we notice that the expression for K appearing in (12) takes the form (cf. (A4))
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 = K̂  + KΓ (A35)

where the ith components of K̂  and KΓ are given by Ω0 iÎ  + Ω1π0, and ωΩ0Γi + Ω1∆π0χ1(i)

respectively. Finally, it is straightforward to verify that K�+ µG equals the exchange rate
expression (21), which was to be shown.
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