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Abstract

We use recently developed cointegration tests that determine endogenously 
the regime shift to test for bilateral real interest rate convergence (real in 
terest rate parity) in the G7 against the US in the 1974-1995 period. In 
contrast with previous studies that employed classical regression analysis 
and standard cointegration tests, our innovative approach provides strong 
evidence in favour of bilateral real interest rate convergence between the US 
and several countries in our sample, in particular for short-term real interest 
rates. Our results highlight the fact that for a number of countries in our 
sample (Canada and the UK) monetary policy can act as a stabilisation 
policy tool through its effect on domestic long-term real interest rates while 
for others (France and Germany) long-term real interest rate changes are 
significantly influenced by the US monetary policy stance.
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JEL Classification: F3, F4



1 Introduction

One of the most noticeable changes in the world financial markets since the 
1970s has been the growing degree of integration as constraints to the move 
ment of financial capital have been gradually relaxed and in many cases 
completely eliminated. In particular, for most of the member countries 
of the Exchange Rate Mechanism (ERM), the abolition of capital controls 
progressed during the 1980s and was completed by 1 July 1990. In an envi 
ronment of fixed exchange rates, the increasing degree of international inte 
gration of financial markets would lead to a tendency for equalisation of real 
interest rates across national boundaries (real interest rate parity). Under a 
system of flexible exchange rates (or a system of quasi-fixed exchange rates 
like the European Monetary System), real interest rate convergence may not 
obtain because of expectations about exchange rate changes and foreign ex 
change risk premia. The advent of the flexible exchange rate regime in 1973 
and the relaxation of capital controls in some major industrial countries 
have opposite effects on the degree of real interest rate convergence in these 
countries. However, for countries that belong to the ERM, the relaxation of 
capital controls in the 1980s along with the lower variability of nominal and 
real exchange rates, as the member countries coordinated their monetary 
policies, should be expected to lead to increasing long-run real interest rate 
convergence.

A finding of real interest rate convergence has important repercussions for 
policymaking, as it implies that domestic monetary policy cannot be an 
effective stabilisation policy tool through its impact on the real interest rate, 
unless the country can influence the world real interest rate. In the ERM, 
assuming that Germany is the dominant country, a finding of bilateral real 
interest rate convergence against Germany would imply that ERM member 
countries have lost the ability to influence their domestic real interest rates 
through monetary policy.

All recently published empirical attempts to test for real interest rate con 
vergence have employed standard cointegration tests that do not consider 
regime shifts. We depart from this literature by making use of recently 
developed cointegration techniques that allow for structural shifts in the 
cointegrating vector. The rationale for using these tests is our intention 
to capture the changing degree of capital mobility, and the variability in 
exchange rate expectations and exchange risk premia over the last twenty 
years. Use of the conventional cointegration tests and, therefore, failure to 
allow for changes in regime might lead to what appears to be a conventional 
result based on the empirical evidence of the last fifteen years, i.e., rejec-



tion of the real interest rate parity condition1 . In contrast, as this paper 
shows, in most cases, the hypothesis of real interest rate convergence can 
not be rejected if we allow for the possibility of structural changes in the 

cointegrating vector.

The paper is organised as follows: Section 2 provides a short overview of the 
concepts of weak and strong forms of real interest parity and the empirical 
literature to date, Section 3 discusses our methodology and Section 4 our 
results. Finally, Section 5 summarises our conclusions and draws some policy 
implications.

2 Background and literature

Measuring perfect capital mobility in international financial markets has 
been one of the most extensively researched topics in the area of international 
finance. Alternative definitions of perfect capital mobility differ in terms of 
the assumptions imposed2 . In this paper we focus on the real interest rate 
parity (RIP) since it has important implications for domestic stabilisation 
policies. RIP requires that the following three conditions hold: (a) UIP, (b) 
ex ante purchasing power parity (PPP) and (c) the ex ante Fisher equation 
in both the domestic and foreign country (Hallwood and MacDonald, 1994, 
p. 45).

Alternatively, one could determine what factors explain deviations from RIP- 
Using simple algebra and the ex post version of the Fisher equations for the 
domestic and foreign countries we derive:

where r, i, s, and p stand for the real interest rate, nominal interest rate, 
nominal exchange rate, and inflation rate, respectively, A is the difference 
operator and an asterisk denotes foreign variables. The first three terms 
of the right-hand side represent the deviation from the UIP and the last 
three terms the deviation from PPP. The deviation from UIP is due to the 
country premium (e.g., capital controls, differential tax systems, political 
risk) and the currency premium (i.e., exchange risk premium). The devel- 
opments in the international financial markets in the 1970s and 1980s would

'In this paper, the terms real interest rate convergence and real interest rate parity are 
used interchangeably. In the next section, we distinguish between weak and strong forms 
ot the real interest parity.

2 Prankel (1992) classifies the fovu wfl known definitions in ascending order of speci- 
) TP? dst?1^°rioka tests > («) «al interest parity (RIP), (iii) uncovered interest 

(UIP) and (iv) covered interest parity (CIP)



be expected to lead to changes in these premia. For example, the increasing 
dismantlement of capital controls and the increasing integration among na 
tional financial markets in the industrial countries would be a contributing 
factor to the reduction of the country premium. On the other hand, the 
increasing volatility of exchange rates following the collapse of the Bretton 
Woods system would be associated with an increase in the currency pre 
mium. In addition, the increasing volatility of exchange rates would most 
likely be associated with increasing deviations from PPP as the highly vari 
able exchange rates would deviate from the less variable price levels. In 
summary, the impact of exchange rate flexibility and the integration of fi 
nancial markets on real interest rate convergence would be ambiguous as 
the first factor tends to contribute to interest rate divergence whereas the 
second factor tends to point towards interest rate convergence.

Emerson, Gros, Italianer, Pisani-Ferri, and Reichenbach (1992, p. 160) use 
the results obtained by Frankel (1991) to derive estimates of the above- 
mentioned determinants of the deviation from real interest rate parity with 
Germany being the centre country. Using three-month money market in 
terest rates and actual values as proxies for inflation and exchange rate 
expectations for the period September 1982-April 1988, the authors find 
that the smallest deviation from RIP applies for the Netherlands, Belgium, 
France, Spain and the UK.

Early empirical studies of the RIP used regression analysis and in almost 
all cases found evidence against the parity. Examples include Mishkin 
(1984a,b), Cumby and Mishkin (1986), Mark (1985), Gaab, Granziol, and 
Horner (1986),Cumby and Obstfeld (1984) and Fraser and Taylor (1990). 
However, these studies tested for the strong form of RIP (see below for a 
definition) and are subject to three criticisms: first, by testing for perfect real 
interest rate equalisation, they cannot account for transaction/information 
costs that lead to deviations from perfect real interest rate equalisation. 
Second, the conventional statistical tests employed in these studies are in 
appropriate if the individual real interest rate series are non stationary, as 
the OLS estimators are not consistent and the standard i and F statistics 
do not follow the Student's t and F distributions. Third, even if the non- 
stationary real interest rate series are pairwise cointegrated, classical statis 
tical inference is invalid since the estimated standard errors are inconsistent 
(Stock, 1987). More recent attempts to test for the weak form of RIP (see 
below for a definition) include the application of cointegration techniques 
and have found little evidence in favour of the parity (e.g., Throop, 1994). 
Goodwin and Grennes (1994) using data for the 1975 to 1987 period perform 
both bivariate (the base country is the US) and multivariate tests for RIP 
and find some evidence in favour of the weak form of RIP. The bivariate 
tests provide evidence for RIP between the US and Canada, the UK, and



Germany. However, these authors do not take into account the possibility 
of a structural change in the cointegrating relationship between pairs of real 
interest rates and do not test for a perfect link between domestic and foreign 
real interest rates.

In a very recent paper, Fountas and Wu (1999) use the approach pursued in 
this paper to test for RIP during the period 1979-1993 in the ERM where 
Germany is the reference country. The authors conclude that RIP applies for 
several countries, in particular for long-term real interest rates, provided we 
account for potential regime shifts that lead to a change in the cointegration 
vector at a point in time. These countries are Belgium, Denmark, France, 
Ireland, the Netherlands (without a regime shift) and the UK.

In order to motivate the use of recent developments in the econometrics of 
non-stationary time series and cointegration in testing for RIP, consider the 
following regression:

rt = a + cr*t + e t (2)

where rt and r*t are the domestic and foreign (US) ex post real interest 
rates respectively, a and c are parameters and et is an error term. Provided 
that rt and r*t have single unit roots, the following forms of the RIP can be 
considered:

1. The strong form holds if et is stationary (i.e., rt and rt* are coin- 
tegrated) and a = 0, c = I or equivalently, if the real interest rate 
differential rt - r*t is stationary.

2. The weak form holds if et is stationary and a + 0 and/or c ^ 1. The 
values of a and c may differ from the values implied by strong RIP, 
even though financial markets are fully integrated, for several reasons:

(a) The presence of transaction costs that creates a neutral band with 
no profitable arbitrage around real interest parity.

(b) The existence of non-traded goods whose prices cannot be equal 
ised internationally (in a common currency) causing price indices 
and real interest rate differences across countries in the presence 
of fully integrated financial markets.

(c) A constant foreign exchange risk premium.

(d) Differential national tax rates.

To test for the strong form of RIP we can test for statkmarity of the real 
interest rate differential. Equivalently, one can test for cointegration between



the two real interest rates and once cointegration is established (i.e., the error 
term et in Equation (2) is stationary) to test the joint null hypothesis a = 0 
and c = 1.

However, even if the strong form of RIP does not hold, if domestic and 
foreign real interest rates are cointegrated (i.e., they do not tend to drift 
apart over time), real interest rate convergence would exist but would not 
be perfect. In such a case, policymakers would still have some, but not full, 
control over their domestic stabilisation policies.

Conventional cointegration tests suffer from a major drawback when the 
time period under study includes changes in the modus operandi of the 
monetary system, fiscal policy regime shifts, institutional changes, political 
upheavals, etc. These tests do not consider the possibility that what ap 
pears to be non-stationarity of a linear combination of variables (i.e., lack 
of cointegration), is in fact a deterministic break in the mean or trend of a 
linear combination of these variables (i.e., a shift in the cointegrating vector 
over the sample period). In other words, the presence of breaks in a linear 
combination of time series biases tests for the null of no cointegration in 
favour of acceptance.

As explained earlier, we think it is appropriate to consider whether real 
interest rate convergence has actually taken place in the major industrial 
countries by allowing for possible shifts in the cointegrating relationship. 
A break in the long-run (cointegrating) relationship between pairs of real 
interest rates can happen for the following reasons: First, our sample period 
1974-1995 includes a time span of significant dismantlement of restrictions 
on the free movement of capital controls across national boundaries in many 
industrial countries, notably the financial liberalisation of the mid-to-late 
1970s in Japan, Germany and the UK. Second, for some countries in our 
sample (i.e., France and Germany), the launch of the European Monetary 
System (EMS) in 1979 and the subsequent realignments in the system can 
account for potential changes in the long-run relationship between pairs of 
real interest rates. Third, US real interest rates were very volatile during the 
late 1970s and the first half of 1980s due to a switch in the Federal Reserve's 
monetary policy procedures and a change towards more expansionary fiscal 
policy. Since the US is the base or reference country in most of our tests, it 
is important to account for regime shifts. The following section discusses our 
econometric methodology with emphasis placed on the Gregory and Hansen 
(1996) tests for cointegration that allow for the endogenous determination 
of the structural break in the cointegrating vector.



3 Econometric methodology

We first test for cointegration between pairs of real interest rates with the 
US or Germany being the reference (base) country, as discussed earlier, us 
ing the Engle-Granger methodology. Engle and Granger (1987) suggest a 
two-step procedure where simple regressions are run for pairs of real in 
terest rates (i.e., Equation (2) above) and tests for the null of a unit root 
(lack of cointegration) in the estimated residuals are performed. Several 
test statistics for the above null hypothesis have been proposed. We have 
decided to use the Augmented Dickey Fuller (ADF) statistic for two rea 
sons: first, Engle and Granger (1987) recommended that this test has the 
largest power. Second, the Gregory and Hansen (1996) tests employed in 
this study are a direct extension of the ADF test. More recently, Johansen 
(1988) and Johansen and Juselius (1990) have suggested maximum likeli 
hood cointegration tests. However, as the Gregory and Hansen (1996) tests 
are residual-based cointegration tests like the Engle-Granger tests, we have 
chosen to use as a basis of comparison the Engle-Granger approach instead 
of the Johansen approach3 .

Since, as discussed earlier, the Engle-Granger tests cannot accommodate 
structural breaks in the cointegrating vector, we also use the Gregory and 
Hansen (1996) residual-based cointegration tests that allow for a test-deter 
mined structural break in the cointegrating vector. Gregory and Hansen 
(1996) develop cointegration tests under regime shifts where the timing of 
the regime shift is not known a priori but needs to be determined endoge- 
nously by appealing to the data. They consider three models of an endoge 
nous one-time regime shift that reflect three different alternative hypotheses:

Model 1: rt = a + 6Dt + crt* + ut, t = l,...,n (3)

Model 2: rt = a + bDt + crt* +dt + ut , t = l,...,n (4)

Model3: rt^a + bDt + crt+drlDt + ut, t = l,...,n (5)

where Dt = I °' if * ^ M 
\ 1, if t > JUT]

and T e (0, 1) is an unknown parameter denoting the relative timing of the 
change point and [ ] denotes integer part. The use of the dummy variable 
Dt allows one to test for a structural change or regime shift. In Model 1, 
there is a level shift in the cointegrating relationship which is modelled as 
a change in the intercept by the size of coefficient 6. In Model 2 a linear 
trend M added to Model 1. Finally, Model 3 extends Model 1 in that it 
allows the structural change to affect both the intercept and the slope. The



coefficient c represents the cointegration slope coefficient before the regime 
shift and d the change in the slope coefficient following the regime shift. It 
is obvious that Model 1 is nested within Model 3. The null hypothesis in all 
three models is that ut is non-stationary or, in other words, Tt and r* are 
not cointegrated. Cointegration with structural change implies that ut is 
an 7(0) process and that b (and/or d in Model 3) are significantly different 
from zero.

To test for cointegration between yt and xt with structural change, i.e., 
stationarity of ut in Equations (3)-(5), Gregory and Hansen (1996) suggest 
the use of three tests. These tests are modifications of the test statistics Za 
and Zt (suggested by Phillips, 1987) and the ADF statistic. These statistics 
are defined as:

ra =
Z*t = mfZt (r)

ADF* = inf ADF(r)
rer v '

where ZQ (T), ZI(T] and ADF(r) correspond to the choice of change point 
T. The set T can be any compact subset of (0,1). Gregory and Hansen 
(1996) suggest that a reasonable choice is T = (0.15,0.85). Following Gre 
gory and Hansen we compute the test statistic for each break point in the 
interval ([0.15n], [0.85n]). According to the definition of Z*, Z\ and ADF*, 
we are interested in the smallest values of Za (j),Zt(r'} and ADF(r) across 
all possible break points since small values of the statistics are required to 
reject the null hypothesis. Gregory and Hansen (1996) derive asymptotic 
critical values for alternative models. Their Table 1 lists the critical values. 
Based on Monte Carlo evidence for the models with structural break in the 
intercept and the slope, they also find that Zf* has the largest power and Z* 
the lowest power (see Table 3 in Gregory and Hansen, 1996)

4 Empirical tests and results

4.1 Data

We use both short-term and long-term interest rates for the Group of Seven 
(G7) industrialised .countries: Canada, France, Germany, Italy, Japan, the 
UK and the US. Our raw quarterly data for nominal interest rates and the 
Consumer Price Index cover the 1973Q2-1995Q1 period4 . The beginning

4 Our real interest rate data cover the 1974Q2-1995Q1 period since in calculating real 
interest rates we lose 4 observations.



of the period is chosen to coincide with the launch of the flexible exchange 
rate regime. All data are taken from the International Financial Statistics 
of the IMF. Our measures of short-term rates are the overnight money mar 
ket rate and the Treasury-bill rate5 . Our measure of the long-term rate is 
the government bond yield. The inflation rates are constructed using the 
Consumer Price Index. The real interest rate series (short and long term) 
are created using the ex post form of the Fisher equation6 .

4.2 Unit root tests

Since a necessary condition for performing cointegration tests is that individ 
ual time series are non-stationary in levels but stationary in first differences, 
we first perform ADF unit root tests7 . These tests indicate that all real in 
terest rates, short term and long term, are 7(1) except for those in Italy and 
Japan. Therefore, these two countries are excluded from our cointegration 
tests.

4.3 Engle-Granger cointegration tests

Table 1 reports the ADF(fc) statistics on the residuals of the cointegrating 
regression for short term and long-term real interest rates. We report bilat 
eral cointegration tests where the base country is the US and Germany. The 
order of the ADF test, fc, is the minimum necessary for white errors. The 
null hypothesis is no bilateral cointegration. In Table l(i) where the base 
country is the US this null is rejected only for Germany (T-bill rate). For 
the rest of the cases in Table l(i) and l(ii) we need to apply cointegration 
tests that allow for a structural break in the cointegrating relation.

4.4 Cointegration tests with structural breaks

Tables 2, 3 and 4 report the values of the Gregory and Hansen (1996) statis 
tics for Models 2 and 3 above for real short-term and long-term interest rates 
when the base country is the US. The break points are reported in paren- 
theses as a percentage of the sample size. The results of Tables 2 and 3

5The money-market rate data for Canada start in 1976Q1. Treasury bill rate data for 
Prance are not available in the IMF statistics

6 0ther studies (e.g., Cumby and Mishkin, 1986; Goodwin and Grennes, 1994) found 
similar results using both ex ante and ex post real interest rates

***«*»» ** « -ilable



Table 1: Engle-Granger cointegration tests

(i) Base country: US (1974Q2 - 1995Q1)
(a) Short-term real interest rates: money market

Canada
Prance
Germany
UK

(b) Short-term real interest rates: T-bill
Canada
Germany
U.K.

(c) Long-term real interest rates
Canada
Prance
Germany
U.K.

(ii) Base country: Germany (1979Q2 - 1995Q1)
(a) Short-term real interest rates: money market

France
(b) Long-term real interest rates

France
Note: * denotes significance at 5%. The 5% critical value is  3.41
(Germany) is the base country and is determined using Table 1 in

ADF(A;)

-3.18
-2.20
-2.90
-2.53

-2.63
-3.58*
-3.22

-1.87
-2.15
-3.04
-3.28
ADF(fc)

-2.15

-2.34

k

I

0

0
4

0
1
1

4
0
2
1
k

0

0
(-3.44) when the US

MacKinnon (1991).



Table 2: Gregory-Hansen cointegration tests 
Short-term rates: Money market rate 

(base country: US)

Germany
Model 2
Model 3

Canada
Model 2
Model 3

UK
Model 2
Model 3

France
Model 2
Model 3

1\.T^*-^,. *** **

ADF

-4.72*
-4.40

-4.85*
-4.67

-5.08**

-4.38

-5.46***
-5.51***

«_J * _    -~,.

'*

(0.81)
(0.38)

(0.24)
(0.64)

(0.15)
(0.35)

(0.43)
(0.43)

7*
T

-6.94***
-6.96***

-7.28***
-6.76**

-4.34
-4.21

-4.24
-4.21

(0.31)
(0.37)

(0.23)
(0.29)

(0.15)
(0.31)

(0.26)
(0.36)

. i ny ft

z*a

-60.15***
-60.56***

-61.35***
-54.65**

-33.09
-28.55

-32.42
-30.41

(0.37)
(0.37)

(0.23)
(0.29)

(0.15)
(0.31)

(0.26)
(0.36)

__ _ _1' _____ 1 ___

The numbers in parentheses are break dates expressed as a percentage of the sample size. 
Model 2: rt = a + bDt + cr't + dt

Model 3: rt = a + bDt + cr*t + dr't Dt

imply strong evidence (at 5% or better) for cointegration between the US 
and Canada, Prance, Germany and the UK. The break dates are in 1980Q2 
(or 1981Q2), 1983Q2, 1980Q4 (or 1982Q1) and 1977Q3 for Canada, Prance, 
Germany and the UK, respectively. Table 4 reports the Gregory and Hansen 
(1996) cointegration test results for real long-term interest rates. They in 
dicate strong evidence for France and Germany and no evidence for Canada 
and the UK. The break dates are in 1983Q2 and 1985Q1 for France and 
Germany, respectively. An interpretation of these break dates is in order: 
1980Q2 (and 1980Q4) and 1981Q2 (and 1982Q1) represent periods of sharp 
increases in US real interest rates due to a monetary squeeze (that followed 
the change in the Fed's operating procedures in October 1979) and an ex 
pansionary fiscal policy pursued by the Reagan administration, respectively. 
1983Q2 is associated with a sharp reduction in French real interest rates fol 
lowing the French Franc's devaluation in the ERM in March 1983. 1977Q3 
coincides with a period of increasing real interest rates in the UK that was 
due to both a tight monetary policy and an increase in the government 
borrowing requirement.

Tables 5 and 6 report the Gregory and Hansen results for short-term and 
long-term real interest rates, respectively, when the base country is Ger 
many . Only bilateral tests against other G-7, members of the ERM (i.e.,

8 As the ERM was launched in 1979Q2, the sample used when the base country is 
Germany covers the period 1979Q2 to 1995Q1.

10



Table 3: Gregory-Hansen cointegration tests
Short-term rates: T-bill rate

(base country: US)

Canada 
Model 
Model 

UK
Model 
Model

2 
3

2 
3

ADF

-4.16 
-4.11

-5.05* 
-4.4

<*

(0.15) 
(0.33)

(0.15) 
(0.36)

z,

-3.71 
-3.66

-4 
-3

.31

.87

*

(0.86) 
(0.35)

(0.15) 
(0.32)

-26 
-21

-32.
-26.

Z

.71 

.96

.68 

.93

r*

(0.33) 
(0.35)

(0.15) 
(0.32)

Note: Same as Table 2.

Table 4: Gregory-Hansen cointegration tests
Long-term rates 

(base country: US)

ADF*

Canada
Model 2
Model 3

Germany
Model 2
Model 3

UK
Model 2
Model 3

France
Model 2
Model 3

-4.45
-4.06

-5.29**

-4,55

-4.32
-4.17

-5.39**
-5.50***

(0.33)
(0.39)

(0.51)
(0.20)

(0.15)
(0.15)

(0.43)
(0.43)

7* 7*
£jrp *-* Q

-3.92
-3.86

-4.37
-4.03

-3.77
-3.73

-4.11
-4.45

(0.40)
(0.40)

(0.46)
(0.20)

(0.15)
(0.15)

(0.42)
(0.49)

-27.16
-25.23

-32.76
-28.24

-25.22
-24.75

-29.69
-32.6

(0.32)
(0.40)

(0.46)
(0.20)

(0.15)
(0.15)

(0.42)
(0.49)

Note: Same as Table 2.

11



Table 5: Gregory-Hansen cointegration tests
Short-term rates: Money market rate

(base country: Germany)

ADF* ZJ Z*
France 

Model 2 
Model 3

Note: Same as

-5.57*** 
-4.99**

Table 2.

(0.22) 
(0.25)

 5 
 5

.47*** 

.14**
(0.22) 
(0.22)

-42, 
-37.

.90 

.93
(0.22) 
(0.22)

Table 6: Gregory-Hansen cointegiation tests
Long-term rates 

(base country: Germany)

ADF*

France 
Model 2 
Model 3

-5.63*** 
-6.56***

(0.17) 
(0.25)

z; z*a
-4.42 
-4.69*

(0.17) 
(0.47)

-33.02 
-36.21

(0.17) 
(0.47)

Note: Same as iable 2.

France) are reported. There is strong evidence for cointegration against 
France for both short-term and long-term real interest rates. The break 
dates are 1982Q4 (or 1983Q2) and 1982Q1 (or 1983Q2) for short term and 
long term rates, respectively. Starting in 1982Q1, there was a sharp increase 
in French long term real interest rates associated with the expansionary poli 
cies followed by the Socialist government. The interpretation of the break 
in 1983Q2 is identical with that given earlier when the base country was the 
US.

4.5 Cointegration regressions

For the cases where cointegration with structural change applies, according 
to the results in Tables 2-6, we estimate the cointegration regressions. Ta 
bles 7 and 8 include the estimated cointegration regressions for real short- 
term and long-term interest rates, respectively, allowing for a structural 
break as determined in the previous subsection using the Gregory and Hansen 
tests. The base country is the US. We have employed the dynamic OLS es 
timator (DOLS) suggested by Stock and Watson (1993) that provides more 
efficient estimates than alternative procedures ((e.g., West, 1988). A finding 
of cointegration with structural change would imply that b (and/or d for 
Model 3) is statistically different from zero. This would mean that coin- 
egration held before the break point, but not after, because of a shift in 

the comtegratmg vector. For countries where more than one possible break

12



Table 7: Dynamic OLS
Short-term rates 

(base country: US)

(i) Money market rate
Model 2

Canada (0.23)

France (0.43)

Germany (0.31)

UK (0.15)

Model 3
Canada (0.29)

France (0.43)

Germany (0.37)

(ii) T-bill rate
Model 2

UK (0.15)

a

0.008
(1.99*)
-0.021

(-4.68*)
-0.006
(2.00*)
-0.157

(-14.50*)

0.018
(2.77*)
-0.01

(-3.22*)
0.009

(2.49*)
a

-0.089
(-9.04*)

b

-0.039
(-3.42*)

0.023
(1.96*)
0.002
(0.15)
0.064

(4.67*)

0.032
(4.26*)
0.080

(13.01*)
0.036

(5.14*)
b

0.061
(4.99*)

c

0.848
(-1.13)
0.312

(-4.35*)
0.322

(-3.83*)
1.066
(0.32)

1.123
-0.240
0.304

(-3.24*)
0.624

(-2.81*)
c

0.829
(-0.92)

d

0.001
(6.98*)
0.001

(3.94*)
0.000

(2.56*)
0.002

(9.39*)

-0.956
(-1.74)
-0.556
(-1.52)
-0.316
(-1.14)

d

0.001
(5.51*)

Note: The choice of the model is based on the findings of cointegration in previous tables. 
The numbers in parentheses under the columns of a, 6, and d are {-statistics for the null 
hypothesis that the corresponding coefficients are zero. The number in parentheses 
under the column of c is the {-statistic for the null that c is equal to one. The {-statistics 
follow the Student's t distribution asymptotically. * indicates significance at 5%. 
Model 2: n = a + bDt + cr"t + dt 
Model 3: rt = a + bDt + cr* + dr't Dt

date was determined by the Gregory and Hansen tests of Tables 2 and 3 
(at 5% or better), we only report the results of one break date as, qualita 
tively and quantitatively, the results were similar for the other break dates. 
Table 7 provides evidence for a perfect bilateral link (i.e., c = 1) between 
the US real short-term rates and those in Canada and the UK as c is not 
statistically different from one. This result is robust across the models used 
or the nominal interest rate proxy. However, the link for US/German and 
US/French rates is less than perfect. Similarly, Table 8 provides no evidence 
for a perfect link for pairs of real interest rates.

Tables 9 and 10 show the estimated cointegration regressions when the base 
country is Germany. We find evidence for a perfect link between German 
and French real interest rates, both short-term (Model 3) and long-term
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Table 8: Dynamic OLS
Long-term interest rates

(base country: US)

b
Model 2

France (0.43)

Germany (0.51)

-0.013
(-5.44*)

0.041
(19.51*)

0.025
(3.82*)
0.016

(4.28*)

0.463
(-5.90*)

0.317
(-11.89*)

0.001
(4.37*)
-0.000

(-4.85*)
Model 3

France (0.43) -0.007 0.06 0.359 -0.162 
____________(-4.48*) (15.14') (-5.75') (-0.99)
Note: Same as Table 7

Table 9: Dynamic OLS 
Short-term interest rates 
(base country: Germany)

Model 2 "—————————————————————————

France (0.22) -0.043 0.060 0.661 0.000
(-9.27*) (11.44*) (-2.08*) (4.58*) 

Model 3
France (0.22) -0.048 0.077 0.712 0.091 

(-5.36*) (7.28*) (-0.51) (-0.14)
Note: Same as Table 7 '—————'————————————————

(Model 2).

In summary, our study, allowing for structural changes in the cointegrating 
vector has obtained three major results: First, we find strong evidence for 
real short-term interest rate convergence between US rates and rates in four 
mdustnal countries, namely Canada, France, Germany and the UK. For two
llrr^rTTc8' Canada and the UK' there is a perfect link between their 
rates and the US rates indicated by a value of c close to one. Second, there
ates anH^f nC6 ^r ^ l™g-ie™ interest rat* convergence between US 

convert K^/11 ^ "* Gernuu* Third > ««« is strong evidence for
on72m A German and ft*** real Merest rates (short-term and 
abts of^t ff TQg German d°minance in the ERM, this finding implies 
efTectivenet ^ V6neSS °f ^^ stabilisation policy. This is because the 
and hen' T^ P°Hcy in affectinS ^ long-term interest rates, 
and, hence, pnvate mvestment and output, Is reduced
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Table 10: Dynamic OLS 
Long-term interest rates 
(base country: Germany)

Model 2
France (0.17)

Model 3
France (0.25)

a

-0.048
(-7.97*)

-0.068
(-6.42*)

b

0.037
(4.27-)

0.105
(0.07)

c

1.107
(0.32)

2.206
(1.98*)

d

0.001
(4.17*)

-1.679
(-2.59*)

Note: Same as Table 7

5 Conclusions

We have tested for the weak and strong forms of RIP in the G7 using the 
US as the base country. Evidence in favour of RIP would support the dom 
inant role of the US in influencing the stabilisation role of monetary policy 
in the other countries. We find that the results differ depending on the 
type of tests used: standard cointegration tests support the hypothesis of 
real interest rate convergence only for Germany (short-term rates), whereas 
recently developed cointegration tests that determine endogenously poten 
tial structural breaks imply that bilateral real interest rate convergence has 
taken place in several G7 countries, in particular for short-term real rates 
(Canada, France, Germany, the UK). However, only for Canada and the 
UK there is evidence for a one-to-one relationship between their real short 
term rates and the US real rate. Our evidence in favour of RIP contrasts 
sharply with the lack of RIP suggested by traditional econometric methodol 
ogy (i.e., classical regression analysis and standard cointegration tests) used 
in previous studies. As monetary policy is believed to stabilise the domestic 
economy through its impact on long-term real interest rates (the standard 
Keynesian monetary policy transmission mechanism), our finding of a lack 
of real long term interest rate convergence towards the US real rate in some 
countries (Canada and the UK) implies that these countries have not lost 
their ability to stabilise their economies.

In addition, as RIP represents a building block in some monetary models 
of exchange rate determination, the evidence we have supplied in favour 
of the weak form of RIP would hint to the need for the consideration of 
regime shifts when testing for the validity of these models. It is possible 
that the inability of these models to explain exchange rate behaviour, as the 
majority of the empirical evidence to date has suggested (Taylor, 1995), is 
due to a shift in the long-run relationship between the exchange rate and
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its determinants. Therefore, we feel that more effort needs to be spent in 
testing for the empirical validity of the major building blocks of models of 
exchange rate determination.
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