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ABSTRACT

This paper re-examines the German dominance hypothesis. For this purpose short term interest relationships between the UK, Germany and the USA between January 1982 and December 1998 are studied. The policy implication of a loss of monetary autonomy for the UK in favour of Germany would give support to the EMU as an economic response to the loss of monetary autonomy. 

From the early 1980’s the Bundesbank’s responsibility was to use money growth targets to keep the average inflation rate down in the long run. Given this long run objective, an appropriate test is to test whether the German stochastic trend is a driving stochastic trend, or in other words whether a permanent shock to the German interest rate has a permanent effect on other ERM countries interest rates.

The structural shocks in a VECM are identified by imposing long-run restrictions of the King, Plosser, Stock and Watson (KPSW, 1991) type.

JEL Classification Code: C32, C52, E43.
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1.
Introduction

An essential backdrop to any empirical study of interest rate behaviour in Europe during the period preceding the formation of the European Economic and Monetary Union (EMU) is the peculiar nature of the Exchange Rate Mechanism (ERM), with its implication for the exchange rate arrangements and monetary policy regimes between the countries in the system.  Essentially rules based it attempted to limit the scope for discretionary policy action on the part of member states.  There is a voluminous literature on this subject (Frenkel and Goldstein (1991), Goodhart (1990), Bovenberg & al. (1991), Giovannini (1995) and Argy (1994)).  Following the Single European Act in 1990-1992 and the elimination of capital controls, members of the European Monetary System (EMS) were under a regime of quasi-fixed exchange rate and full capital mobility, a situation not compatible with independent monetary policies.  In such an environment the EMU could be considered as a response to this loss of independence, since member countries could regain some control through their voting power in the European Central Bank.

This paper explores nominal short term interest rates relationships between the UK, German and US rates with a view to assess whether the loss of monetary autonomy in Europe associated with the EMS has affected the UK.  It is argued that if the UK lost some of its control over its monetary policies during the period preceding the formation of the EMU, from January 1982 to December 1999, this could be taken as an argument in favor of joining the EMU.  

The ERM is understood to be asymmetric in its operation with Germany playing the dominant role.  The German leadership hypothesis argues that the Bundesbank sets its monetary policy to achieve internal price stability in the long run while the peripheral countries vary their monetary policies so as to hold on to the Deutsch mark peg (see Artis and Nachane (1990) and Goodhart (1990)).  An implication of this is that member states in the ERM, other than Germany, lose their independence in the setting of monetary policy.  At the theoretical level Argy (1994, chapter 6) develops a three-country model consisting of two large countries which can set independent macroeconomic policies, e.g. Germany and the USA, and a third smaller country, e.g. UK or any other country in the ERM, which pegs its exchange rate to one of the large countries, e.g. Germany.  The model is an extension of a Mundell-Fleming model and assumes perfect assets substitution and a single world interest rate determined by the macroeconomic policies of the two large economies.  The policy implications are familiar: apart from losing the capacity to conduct an independent monetary policy in the short and medium term, fiscal policy becomes more powerful in the short run.

There is a large applied econometric literature which examines the interest rate linkages within the EMS.  Those papers attempt to determine whether the German “dominance” hypothesis can be supported.  One line of literature argues that Germany has imposed her policies on other EMS members (Giavazzi and Giovannini (1989), Artus & al. (1991), Karfakis and Moschos (1990), Hassapis & al. (1999), Henry and Weidman (1995), among others).  In contrast Fratianni and von Hagen (1990, 1990a), von Hagen and Fratianni (1990), Katsimbris (1993) reject the German dominance hypothesis.  Uctum (1999) uses an error correction vector autoregression (ECM-VAR) analysis to investigate the block-exogeneity assumption among France, Germany, Italy and the USA.  He also analyses the impulse responses of interest rates to innovations from the different countries.  Those tests are conducted under two assumptions.  The first one is that the US interest rate is not affected instantaneously by the European innovations.  The second one is that the French and Italian rates are exogenous to the final targets.  Such tests are essentially tests of short run dynamic linkages among the EMS interest rates using short run restrictions.  He concludes that the tests refute the “German dominance” hypothesis.  

A few studies which explicitly consider long run relationships are worth mentioning.  Camarero and Ordóñez (2001) use cointegration tests that allow for structural changes for nine EMS countries.  Their tests are performed in a trivariate framework including the US rate as a third variable.  They find that short run causality exists between Germany and the UK, however they find no long run causality in the 1990’s.  They argue that the UK regained its independence after leaving the EMS in 1992.  Bajo-Rubio and Montáves-Garcès (2002) find no long run causality between the UK and Germany but they find one way short run causality from Germany to the UK in the 1990’s.  This result is confirmed by Artis and Zhang (1998) who also find no cointegration after 1991.

Tests of the German dominance hypothesis which rely on short run causality tests between interest rates are not entirely satisfactory.  Indeed short run causality among interest rates is to be expected, possibly due to the causal influence of variables missing from the model.  From the early 1980’s the Bundesbank’s responsibility was to use money growth targets to keep the average inflation rate down in the long run.  The Bundesbank was not responsible for every movement in the price level in the short run.  Given this long run objective, testing for long run causality is therefore more appropriate;  The techniques used in this paper go one step further since I test whether the German stochastic trend is a driving stochastic trend, or in other words whether a permanent shock to the German interest rate has a permanent effect on other ERM countries interest rates.  Consequently in this paper tests for cointegration between the German, US and UK interest rates are performed using the Johansen procedure over the pre German reunification period and the post-reunification period. The structural shocks in the VECM are identified by imposing long-run restrictions of the King, Plosser, Stock and Watson (KPSW, 1991) type.  

The rest of this paper is organised as follows, the second section summarizes the KPSW procedure, the third section presents the empirical results and the fourth section concludes.

2.
An Error Correction Model of Interest Rates Linkages Between UK, Germany and USA

Fisher, Fackler and Orden (1995) and Fisher (1996) provide an exposition of the KPSW procedure to identify the structural shocks with permanent effects in an estimated VECM.  The procedure is summarised briefly below.  

Consider the general specification of a structural vector autoregressive model with Gaussian errors:








(2.1)

where zt  is an n(1 vector of variables, vt NIID(0,I) and Dt is a vector of deterministic variables (seasonal dummies, intervention dummies, etc...).  The reduced form of the structural model (2.1) is:
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.  Equation (2.2) can be reparameterized in the error-correction form:
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Equation (2.3) will be referred to as the Vector Error Correction Model (VECM).  If zt is I(1), this model contains a combination of I(1) and I(0) components.  Given the conditions imposed on t this is only possible if:

(i)
rank( is the null matrix and (2.3) is a traditional differenced vector time series model; or
) = 0 , i.e. 
(ii)
0 < rank('. 
=  such that  and ) = r < n implying that there are nxr matrices 
The matrix ( can be interpreted as a measure of the speed by which the system corrects last period’s equilibrium error.  ( is the matrix of cointegrating vectors.

The rank r determines the number of linearly independent stationary relations between the levels of the variables.  Johansen (1988) develops the maximum likelihood estimators of (3.1).  Johansen (1991) and Johansen and Juselius (1990) present likelihood ratio tests for the rank of .  Specifically the maximum eigenvalue test and the trace test.  These tests can be used to establish whether the elements of zt are cointegrated.  

Model (2.3) can also be rewritten in a vector moving average form:










(2.4)

where C(L) can be developed as C(L) = C(1) + C*(L) (1 - L) for some polynomial C*(L).  From (2.4) we obtain:





(2.5)

Subject to identification a structural moving average representation can be derived from (2.4):
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where 
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Note that C(1) measures the permanent effects of the reduced form shocks on the levels of the series and that ((1) measures the permanent effects of the structural shocks on the levels of the series.  

In our particular study we have three series (n=3):  z1t  = US interest rate, z2t = German interest rate, and z3t = UIK interest rate.  Assuming that at most one cointegrating relationship among those three series can be found to identify the structural shocks we can impose as in Fisher (1996) that:











(2.7)

where K is a (3x2) matrix with columns orthogonal to the cointegrating vector and 0 is a (3x1) null vector.  Those identifying restrictions impose that there are two structural shocks with permanent effects given by the columns of K and there is one transitory structural shock.  A can be partitioned conformably to 
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 with its first two rows as Am.  Then we can derive:
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and











(2.9)

We need one additional restriction on the parameters in K to identify the shocks with permanent effects.  We assume that K is lower triangular, thus imposing that the US interest rate is affected by one structural shock only in the long-run.

Since 

 is not of full rank we need to rewrite K as K=

 where the columns of 

 are specified a priori and are orthogonal to the cointegrating vector.  ( is a (2x2) lower triangular matrix of parameters to be estimated.  We denote by D the (2x3) matrix which solves 

: 

.  Note that for such a matrix 

 where vm,t = (v1t  v2t)’ and 

.  The lower triangular Choleski decomposition of 

 yields the unknown elements of ( which can be used to derive K.  The two structural shocks with permanent effects are given as vm,t = Am (t where Am = 

.  The dynamic impacts of the two structural shocks with permanent effects are obtained from the first two columns of ((L) which are given by:











(2.10)

Finally consider the computation of C(L) given the parameters in (2.3).  Yang (1995) shows that :
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where 
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 is an nx(n-r) matrix such that 
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B(L) = ((L)(1-L) + ( L.
In the presence of cointegration B(L) cannot be directly inverted.  Using the method described in Yang (1995) to invert an invertible matrix polynomial, 
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 can be computed and consequently C(L) and the dynamic impacts on zt of the two structural shocks with permanent effects can also be derived.

3.
Empirical Results

3.1.
The Data

Figure 1 displays respectively the monthly short term interest rates taken from the OECD (1999) for UK, Germany and the United States between January 1982 and December 1998.
For the UK and the United states the series is the certificates of deposit, for Germany the 3-month FIBOR.  The Phillips-Perron (Phillips-Perron, 1988), Augmented Dickey-Fuller (Dickey & Fuller, 1979) and Kwiatowski, Phillips, Schmidt and Shin (1992) tests for unit roots were performed and are available on request. The series were also tested for second order unit roots (I(2)). All series were found to be I(1).

3.2.
Pre Reunification Period:  January1982 - December 1989
The model (2.3) is estimated using the logarithms of the short term interest rates for Germany, the UK and the USA with four dummy variables taking the value one in August 1982, July 1984, January 1985, and June and July 1988.  Finally one dummy variable taking the value -1 in October and 1 in November 1987 is also necessary to pick up the Ocober 1987 stock market crash.  The number of lags is set to k = 2, it is chosen such that the residuals of model (2.3) fulfil the required assumptions and in order to minimise the Schwarz criterion.  The constant is not restricted to the cointegrating space (such a choice was confirmed by testing the joint hypothesis of both the rank order and the deterministic components).  Residual diagnostics statistics for the VAR model in levels are given in Table 1.  The program Cats in Rats was used for the estimation (Hansen and Juselius, 1995).

There is no evidence of autocorrelation, non normality or ARCH effects for the unrestricted model.  This was also confirmed by histograms and correlograms of the estimated residuals.  In Table 2 the trace and maximum eigenvalue statistics are presented.  It should be noted that including intervention type dummy variables will affect the underlying distribution of the test statistics and the published critical values are thus only indicative.  For small samples adjusting for degrees of freedom has been suggested
 (Ahn and Reinsel (1988), Reimers (1992)) by dividing the maximum eigenvalue and trace statistics by 

 (where T is the number of observations, n is the number of variables and k the lag-length when estimating (2.3)).  In Table 2 we have included the statistics corrected for degrees of freedom.  On the basis of both tests it is possible to accept that there is no cointegration.  

As there is no cointegrating relationship, an unrestricted VAR model in first difference would therefore be preferred to a VECM model.  In that sense we can say that there is no long run causation among those three series.  From this analysis we conclude that there was no sign of German dominance in the long run over that period. 
3.3.
Post Reunification Period:  August 1990-December 1998
We start the post-reunification period from January 1990.  For the January 1990-December 1998 period the vector error-correction model (VECM) (2.3) is estimated.  Four dummy variables taking the value one in July, September and October 1992 and January 1993 capture the ERM crisis. 

The number of lags is set to k=2.  The constant is not restricted to the cointegrating space.  Residual diagnostics statistics for the VAR model in levels are given in Table 3.

There is no evidence of autocorrelation, non normality or ARCH effects as reflected in the univariate statistics.  In Table 4 the trace and maximum eigenvalue statistics are presented together with the statistics corrected for degrees of freedom. On the basis of both tests it is possible to accept that there is at most one cointegrating vector.  The diagnostic tests for the restricted model are presented in Table 5.  The estimated cointegrating vector ( and the speed of adjustment vector ( are given in Table 6.

As there is one cointegrating relationship, there are two structural shocks which have permanent effects on the levels of the series.  We achieve identification of the two structural shocks with permanent effects by imposing the restriction that one of the structural shocks has no long-run effect on the US interest rate.  Thus in the long-run v1t is the only shock which can have an effect on the US interest rate, this shock will be called the US shock.  In Table 7 the decomposition of the forecast-error variance is presented at 3-month, 6-month, 12-month, 24-month, 36-month and 90-month forecast horizon.  In the long-run the US shock explains around 48.7 percent of the forecast-error variance of the German rate and 43.6 percent of the UK short term interest rate.  After three months, however, the US shock explains only 0.6% of the German rate and 29% of the UK rate. The second permanent shock, v2, explains after 3 months 74.1 percent of the forecast-error variance of the German short term interest rate and 58.2 percent of the UK short term interest rate. Therefore we interpret this shock as a German shock since initially it explains most of the forecast-error variance of the German interest rate.  In the long run the second permanent shock explains 50 percent of both the German interest rate and 53% of the UK interest rates.  In that sense we can say that there is no strong evidence of “German dominance” in the long run over the UK during the post-reunification period. In the long run the UK is affected almost equally by the German shock and the US shock.

The previous interpretation is again confirmed by the impulse responses.  Figure 2 shows the effect of one standard deviation shocks on the levels of the US, German and UK interest rates together with one standard error confidence band.  The first permanent shock increases the US interest rate by over 7 percent after 5 months.  The German and UK responses are both insignificant. 

A one standard error second permanent shock triggers an increase of around 2 percent for the US interest rate after 4 months, which settles down to zero after 35 months as expected given the identification restriction.  This same shock increases the German interest rate immediately by around 3 percent, reaching 3.5 percent after 15 months.  The UK interest rate increases to around 3 percent after 3 months and then plateaus at around 2 percent.  It thus appears that post reunification increases to the German rates were not perfectly matched by the UK rates and that there was no need to increase the UK interest rate by more than the German rate to preserve the value of the British pound.  This is in accordance with Figure 1 which shows that from 1991 the spread between the UK and the German interest rate is much smaller than between 1983 and 1989.  The German interest rate even surpasses the UK rate between August 1992 and June 1994. This is of course explained by the necessity to keep the German rate relatively high in order to raise capitals for the reunification of Germany post 1989.

The first permanent shock increases the US interest rate by over 5 percent after 5 months.  The German response is a slow decrease which reaches 5 percent after 60 periods.  The UK interest rate decreases initially by 2 percent but then increases by just under 2 percent in the long run.  Over that period the US decreased interest rates following the economic down turn in 1990 at a time when the German interest rates increased due to an increase in demands for funds post reunification.  By the end of 1993 the US interest rate increased in order to cool an overheated stock market, at the same time the German rate stayed on its downward path.  Over the full period business cycles are not synchronised between the US and Germany and to a lesser degree between the US and the UK.

4.
Conclusion

In this study the relationship between the three interest rates US, German and UK was analysed to determine whether the UK was losing the control of its monetary policies in favour of the Bundesbank.  Cointegration was first tested using the Johansen procedure for those series over the pre German reunification period and the post-reunification period.  During the 1982-1989 period no long run relationships between those three series was found and thus there is no evidence that the UK was dominated in the long run by the German monetary policies.  During the 1990-1998 period we find that the shock explaining most of the forecast-error variance for the US interest rate explains almost half of the forecast-error variance for the German and UK interest rates.  We can thus conclude that UK and Germany were not insulated from US monetary policy during the post-reunification.  During the same period we find that the second permanent shock is possibly a “German” shock and has a permanent effect on the UK interest rate which is no stronger than the US shock effect.  The general conclusion, valid over both periods, is that there is no evidence that the UK lost control over its monetary policies in favour of Germany.  The UK is, however, not insulated from both the US and Germany.  The results from this study do not present any strong evidence that the UK would be in a stronger position as a member of the EMU since it does not appear to have lost control over its monetary policies in the long run pre EMU.
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Table 1

January 1982- December 1989

Model Evaluation Diagnostics

Statistics
USA
Germany
UK

Univariate statistics




ARCH(2)
5.62
0.24
0.80
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normality test
1.10
0.49
1.03

R2
0.39
0.56
0.51

Multivariate statistics




LM(1) autocorrelation test
7.68



LM(4) autocorrelation test
8.65
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** Rejects the null hypothesis at 1% level, * rejects the null hypothesis at 5%.  
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 is the Doornik and Hansen (1994) test for normality.  ARCH(2) is an LM test for 2nd order ARCH and has a (2(2) distribution.  LM(1) and LM(4) are multivariate tests for first and fourth order autocorrelation.  They are both (2(9).
Table 2

January 1982 - December 1989

Test for the Cointegration Rank

H0: r =
n-r



(trace
Corrected (trace
(trace(0.95)
(max
Corrected (max
(max(0.95)

0
3
0.14
20.09
18.83
29.68
14.63
13.72
20.97

1
2
0.06
5.46
5.12
15.41
5.45
5.11
14.07

2
1
0.00
0.01
0.01
3.76
0.01
0.01
3.76

Critical values from Osterwald-Lenum (1992) are denoted by (trace(0.95)and (max(0.95)

Table 3

January 1990-December 1998

Model Evaluation Diagnostics

Statistics
USA
Germany
UK

Univariate statistics




ARCH(2)
5.55
0.25
1.38
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nd
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normality test
1.35
4.74
3.66

R2
0.44
0.25
0.52

Multivariate statistics




LM(1) autocorrelation test
5.92



LM(4) autocorrelation test
4.65
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** Rejects the null hypothesis at 1% level, * rejects the null hypothesis at 5%.  

 is the Doornik and Hansen (1994) test for normality.  ARCH(2) is an LM test for 2nd order ARCH and has a (2(2) distribution.  LM(1) and LM(4) are multivariate tests for first and fourth order autocorrelation.  They are both (2(9).
Table 4

January 1990-December 1998

Test for the Cointegration Rank

H0: r =
n-r



(trace
Corrected (trace
(trace(0.95)
(max
Corrected (max
(max(0.95)

0
3
0.23
33.09
31.25
29.68
27.58
26.05
20.97

1
2
0.04
5.52
5.21
15.41
4.56
4.31
14.07

2
1
0.01
0.96
0.91
3.76
0.96
0.91
3.76

Critical values from Osterwald-Lenum (1992) are denoted by (trace(0.95) and (max(0.95)

Table 5

January 1990-December 1998

Model Evaluation Diagnostics for the VECM with r = 1

Statistics
USA
Germany
UK

Univariate statistics




ARCH(2)
5.34
0.25
0.85



 normality test
0.76
4.67
3.54

R2
0.43
0.25
0.51

Multivariate statistics




LM(1) autocorrelation test
5.57



LM(4) autocorrelation test
5.40





 normality test
9.84



** Rejects the null hypothesis at 1% level, * rejects the null hypothesis at 5%.  

 is the Doornik and Hansen (1994) test for normality.  ARCH(2) is an LM test for 2nd order ARCH and has a (2(2) distribution.  LM(1) and LM(4) are multivariate tests for first and fourth order autocorrelation.  They are both (2(9).
Table 6

January 1990 - December 1998

Estimates of the Cointegrating Vector and the Speed of Adjustment Coefficients

(’
USA
Germany
UK


1.00
0.79
-2.39

('





0.025

(2.89)
-0.023

(-3.19)
0.017

(2.21)

Numbers in parenthesis are the t-values on the speed of adjustment coefficients.

Table 7

January 1990-December 1998

Decomposition of Forecast-Error Variance



USA


Germany


UK


Forecast 

Horizon
v1
v2
Transitory
v1
v2
Transitory
v1
v2
Transitory

3
56.6

(29.4)
24.7

(5.5)
18.7

(26.8)
0.6

(21.4)
74.1

(31.3)
25.3

(26.7)
29.1

(32.7)
58.2

(32.2)
12.7

(0.9)

6
67.3

(29.4)
18.4

(6.2)
14.3

(26.7)
0.8

(21.4)
78.4

(33.0)
20.9

(26.7)
23.1

(32.0)
65.0

(31.7)
11.9

(1.2)

12
78.5

(29.3)
12.0

(7.6)
9.5

(26.7)
5.3

(21.3)
79.6

(32.2)
15.1

(26.7)
16.2

(30.5)
72.5

(30.7)
11.3

(1.3)

24
89.0

(29.7)
76.2

(11.1)
4.9

(26.8)
19.0

(21.1)
72.8

(30.8)
8.2

(26.7)
10.8

(27.9)
79.2

(28.8)
10.0

(1.5)

36
93.4

(30.2)
3.7

(14.3)
2.9

(26.8)
29.8

(20.9)
65.3

(29.9)
4.9

(26.7)
13.8

(26.1)
77.9

(27.1)
8.2

(1.9)

90
98.2

(30.0)
1.0

(22.4)
0.8

(27.0)
48.7

(20.3)
50.0

(29.8)
1.3

(26.7)
43.6

(20.8)
53.1

(21.5)
3.3

(4.3)



Note:  Approximate one-standard errors computed using 1500 bootstrap replications following the procedure described in Runkle (1987) are



 shown in parenthesis. 

.
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� It should, however be mentioned that the small sample correction does not work very well in some part of the parameter space (Cheung and Lai (1993)).
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