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Abstract

The purpose of this note is to derive measures of ex ante long-term real interest
rates that satisfy Fisher’s notion of a long-run relationship between expectations of
inflation and nominal interest rates. We do so by adopting a backward-looking
approach that also takes account of the increasing integration of financial markets
by allowing for global influences on national bond rates. The results point to long
memories in the inflation formation process as well as to significant international
linkages. Moreover, once these effects are allowed for, expectations of inflation
and long-term bond rates appear to be cointegrated with cointegration vectors of
unity. However, whether the measures derived provide better estimates of agents’
actual perceptions of ex ante real rates than those commonly used remains to be
seen, as we do not test their forecasting ability.
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1. Introduction

“Fisher did not state that there should be a strong short-run relationship between expected inflation

and interest rates. Rather he viewed the positive relationship between inflation and interest rates as a

long-run phenomenon.” Mishkin (1992), p. 213.

A principal link in the transmission of monetary policy changes to the real economy is the real long-

term interest rate. Since most central banks implement policy by operating at the very short end of the

yield curve, a first step in evaluating the transmission process requires estimates of the yield curve.

However, since most economic decisions (consumption, investment, etc.) are based on real rather than

nominal rates, an equally important step involves going from nominal to real rates.1  The rather modest

aim of this note is to explore various approaches to extracting agents’ perception of real rates. The

next logical step would be to test whether the real rates thus derived lead to better forecasts than more

commonly used procedures; however, such tests are beyond the scope of this note.

A fundamental problem with expected or ex ante real interest rates is that they are not observable.

Generally accepted measures of expectations of inflation are hard to find and those available rarely

provide information corresponding to the time horizon of long-term bond rates. Consequently,

perceptions of ex ante real rates are often calculated by subtracting one-year lagged or

contemporaneous inflation rates from, say, 10-year bond rates. In periods of relatively stable inflation,

this procedure probably provides a fairly reliable approximation to ex ante real rates and is likely to

satisfy the conditions for the long-run Fisher equation.2  It has the further advantage that it can easily

be applied to a wide range of countries, thus facilitating calculations of internationally comparable real

rates. However, in periods of large supply shocks and associated unstable rates of inflation, lagged or

contemporaneous price changes may give a misleading gauge of agents’ perceptions of future price

trends, especially when the shocks are only transitory and affect the level of prices and not their rate of

change.3  Perceptions of real rates are also difficult to extract following policy-induced changes in

inflation regimes. In such conditions, both nominal rates and contemporaneous rates of inflation are

                                                     

1
 Real rates are also relevant in other respects, such as for evaluating the sustainability of fiscal policy or assessing long-

run growth. However, these issues will not be further discussed in this note.

2
 The Fisher equation states that, in the long run, the real interest rate equals the nominal interest rate less the expected rate

of inflation. See Fisher (1930) and (1992).

3
 For instance, following the first oil shock, real interest rates, calculated using the contemporaneous rate of inflation, were

negative in many countries. Real interest rates also turned negative after the second oil price rise in the late 1970s, but the
decline was less pronounced as several central banks tightened monetary policy. See Graph 1 and the country graphs at
the end of this note.
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likely to be well above their long-run values. Typically, estimated real rates rise following such policy

shifts, but whether these increases correspond to agents’ perceptions of future real rates is not clear.4

Another problem with calculating ex ante real interest rates as nominal bond rates less current rates of

inflation is that the two series are generally not cointegrated and, when they are, the cointegrating

coefficient is significantly less than unity.5  As can be seen from Table 1, which presents both

cointegration and integration tests for nominal rates and rates of inflation for the 17 countries in our

sample, only Germany, the United Kingdom, Canada and Switzerland satisfy (or almost satisfy) the

5% critical value for not rejecting cointegration, with cointegration coefficients ranging from 0.3 to

0.55. Denmark obtains the highest cointegration coefficient (0.75) but the t-value is below the 10%

critical value while, Ireland satisfies the 10% critical value with a coefficient of only 0.42.

2. Various approaches to deriving expectations of inflation

Against this background, there are essentially two approaches to deriving a closer approximation to

Fisher’s notion of a long-run relationship than the traditional or more “pedestrian” estimates provide.6

One approach would be more forward-looking and calculate expectations of future inflation from

either survey-based measures or econometric estimates. The literature provides numerous examples

but, except for certain periods, the real rates obtained do not differ significantly from those derived

using more simplistic measures.7  Survey measures usually cover only one or two future years and

respondents seem to be heavily influenced by recent past rates of inflation.8  Econometric methods

typically derive future inflation from autoregressive regressions of inflation, which give an equally

high weight to the immediate past.

                                                     

4
 This was evident in the early 1980s, when most central banks took steps to reduce inflation (Graph 1). Bleaney (1997)

uses regime-switching techniques in an attempt to overcome the problem of high real interest rates associated with
regime shifts and finds promising results for Australia, Canada, Germany, the United Kingdom and the United States.

5
 This implies that the calculated real interest rates are non-stationary. A common finding in the literature is that tests on

the stationarity of real interest rates provide conflicting results depending on the test applied, the sample period used, the
countries included and whether or not deterministic mean shifts are allowed for. For instance, it might be argued that the
deregulation of financial markets and the removal of quantitative restrictions have led to higher equilibrium real rates. On
the other hand, as financial markets have expanded and become more liquid, liquidity premia may have fallen.

6
 A third possibility would be to use index-linked bond rates. However, such rates are only available for a small number of

countries and for rather short time periods. Moreover, since markets for index-linked bonds tend to be illiquid, the
implied real rates may not be representative.

7
 See, for instance, Group of Ten (1995) as well as various issues of IMF World Economic Outlook and OECD Economic

Outlook.

8
 This is also true for the 10-year ahead forecasts produced by Consensus Economics (see Table 4 below). A large

influence of recent inflation does not necessarily mean that respondents are not reporting their true expectations; it might
just reflect the fact that they weight recent data more heavily than those from further back.
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The second approach is more backward-looking and essentially derives real interest rates on the

assumption that the past history of inflation provides the best guide to agents’ perceptions of future

inflation. In particular, such an approach would offer an opportunity to explore differences in the

speed with which expectations of inflation appear to adjust and how such differences affect the level

and distribution of real rates across countries.

Yet another, but totally different, approach would be to assume that the integration of financial

markets has advanced to a point where real long-term interest rates are determined in global rather

than in national markets. Under such conditions, central banks and changes in national short-term rates

would have only a limited influence, and real long-term rates would be largely insensitive to

developments in national bond rates and rates of inflation as well as to differences in expectation

formation processes across countries. Accordingly, this approach would initially attempt to identify

the factors determining real long-term rates in global markets and then model the transmission of

global rates to each country, taking account of various risks, such as currency, liquidity and credit

risks. Such an approach has several appealing features and some recent contributions are briefly

reviewed in the Annex. However, since wide differences across countries in institutions and financial

structures remain and there are several reasons why real rates may differ across countries even if

capital markets are fully integrated,9 a global approach still seems premature.10

3. Approach adopted in this note

In this note we opted for the backward-looking or second approach and have, to a very large extent,

relied on Gagnon’s (1996) procedure for assessing the “long memory in inflation expectations”.11

However, to take account of possible international linkages, we extended his specification to include

the influence of foreign rates.12  Essentially, the procedure adopted amounts to using cointegration

analysis and estimating an error-correction equation on monthly data for countries that have long-term

bond rates going back to 1970 or earlier:

(1) ε+∆λ+∆θ+∆γ+π∆δ+ν+ϕ+φπ+βπ+α+η=∆ −−−−−−−− 11111111 iiiiiii deusdeus
movavg

                                                     

9
 See Group of Ten (1995).

10
 Another reason for focusing on real national rates of interest is that all the global approaches use country-specific real

rates as an input to estimating the global real rate; see the Annex.

11
 Gagnon’s procedure might be seen as a constrained version of the autoregressive determination of expectations of

inflation commonly used in econometric models.

12
 As shown in Graph 1, we also constructed global rates from the country-specific nominal and real rates, using 1990 PPP

GDP weights.
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with i = nominal bond rate, ius(de) = foreign nominal bond rate  (usually the United States or Germany), 

π = 12-month rate of inflation (CPI), πmovavg = moving average of π, included to capture “long

memories”, ε = random error and ∆ = first-difference operator.

Starting with the easiest, and actually most frequent, case where bond rates are not cointegrated across

countries and the long-run homogeneity condition (–α = β + φ) is met, the nominal bond rate in

country i should satisfy:

(2) )/()( ,, β+φφπ+βπ+η= tmovavgttii

from which we can derive a real long-term rate as:

(3) )/()( , β+φφπ+βπ−= tmovavgttt ir

with a steady-state value of:

(4) )/(* β+φη=r

Similarly, when only the contemporaneous rate of inflation is significant, we have r* = i – π = η/β.

If one of the foreign rates,13 say the US rate, is cointegrated with the rate in country i and the

homogeneity condition (–α = β + φ + ϕ) is met, the nominal bond rate must satisfy the condition:

(5) )/()( *
,, ϕ+β+φϕ+φπ+βπ+η= tusmovavgtti ii

By combining the two inflation components in country i into one term (π*) and defining the real rate

as ri,t = ii,t - πi,t*, (5) can be rewritten as:

(6) )/()(()/()(( *
,

*
,, ϕ+β+φπ−πϕ+ϕ+η=ϕ+β+φπ+ϕ+ϕπ−η= ti

us
t

us
t

us
t

us
ttiti rrr

from which we get the steady-state condition:

(7) )/()(( ** ϕ+β+φπ−πϕ+ϕ+η= i
usus

i rr

In other words, when we define the real rate in country i by “overweighting” the domestic inflation

components, we need to make a correction for possible long-run inflation differentials.

The estimation procedure involved five steps. First, (1) was estimated including two foreign rates

together with lagged values of changes in domestic and foreign rates as well as the domestic rate of

inflation. The exact memory length was determined so as to maximise R2, and only a few trials were

required. Second, all variables with t-values below 1 were eliminated, starting with the least

significant ones. Third, the homogeneity condition was imposed on the remaining level variables and

                                                     

13 We found no countries for which two or more foreign rates were cointegrated with domestic rates, but the derivations
below can easily be extended to two or more foreign rates.
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again variables with t-values below 1 were eliminated. Fourth, this more parsimonious version was re-

estimated and tested for homogeneity, using an F-test. Finally, in those few cases where the

homogeneity condition was strongly violated (F-value in the interval < 1%), we went through steps

1í��DJDLQ�XQWLO�DQ�DFFHSWDEOH�VSHFLILFDWLRQ�ZDV�REWDLQHG�

4. Empirical estimates

4.1 Main results

The results for the constrained version of (1) are shown in Table 2; the main features are:

 (i) Although not evident from the table, cointegration was not rejected for any country. Thus the

lagged levels of domestic nominal interest rates were always negative and highly significant in

step 1 and this coincided with at least one other significant level variable. Moreover, except for

Switzerland, the homogeneity condition was satisfied, implying cointegration vectors with unit

coefficients on the combined inflation and foreign rate components.

 (ii) As can be seen from the φ-coefficients in Table 2, the memory lengths vary from 7½ to 15 years,

with more than half the countries having lags of 10 years. Except for Switzerland, all the

coefficients are significant, although for Germany this is only true after the homogeneity

constraint was imposed.14

 (iii)  The one-month lagged rate of inflation appears to be less important. For Belgium, Denmark and

the Netherlands, we found no influence and the coefficients for Finland and Norway are only

significant if the acceptance criterion is lowered to t-values ≥ 1.15

 (iv) While in several cases we found significant level effects of foreign rates for the unconstrained

version, only for four countries (Canada, Australia, Ireland and the Netherlands) did these

“survive” after imposing the homogeneity condition. In fact, for some countries a positive level

effect in step 1 turned negative in step 3. On the other hand, there is evidence of transitory external

influences in virtually all countries; in some cases, two significant foreign rates were actually

found.16

                                                     

14 It should be recalled that Germany and Switzerland were the two countries for which the absence of cointegration
between nominal interest rates and current rates of inflation was mostly strongly rejected in Table 1. However, as noted
in discussing the results in Table 1, the cointegration coefficients are significantly below unity, notably for Switzerland.

15
 Except for Denmark, all the countries with no or only a small influence of contemporaneous rates of inflation obtained

low cointegration coefficients and t-values in Table 1.

16
 After testing several specifications, including a slope change on the influence of changes in German rates during the

period of UK participation in the EMS, a specification with contemporaneous changes in foreign rates was chosen for the
United Kingdom. This respecification significantly improved the R2 without materially affecting coefficients on other
variables or the main properties of the real interest rate derived.
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 (v) Given the nature of the dependent variable (month-to-month changes), it is not surprising that

most of the R2s are rather low, though for some countries further work might have produced more

satisfactory results. As already noted, the homogeneity condition is not satisfied for Switzerland

and the standard errors are relatively high in some cases (notably the United Kingdom, Ireland and

Spain), though to some extent this may reflect the convergence among EU countries.

 (vi) The steady-state real interest rates (r*) shown in the penultimate column of Table 2 range from

0.45 to 3.90, being lowest in Japan and highest in Germany. Switzerland also obtains a rather low

rate, while three of the four countries (Australia, Canada and the Netherlands) with significant

level effects for foreign interest rates have steady-state rates of 3.0% or higher.17  The large

differences across countries in steady-state real interest rates seem, in some cases, to reflect

changes in bilateral exchange rates and differences in rates of inflation.18  However, a “deeper”

explanation goes well beyond the scope of this note.

4.2 Average lags, volatilities and sensitivity to inflation

From the estimated coefficients and the length of the moving average components, it is possible to

calculate average lags or “memory lengths” for each country. As Table 3 shows, the lags range from

79 months in Japan to just one month in Switzerland, averaging 46 months for the 17 countries as a

group. The median (Australia) is very close to the mean and about half the countries have lags within a

six- to seven-month interval around the median.

Table 4 compares the means and volatilities of the real interest rates derived from Table 2 (henceforth

called rate 2) with those of real rates calculated from contemporaneous rates of inflation (rate 1). As

the table shows, average values are somewhat lower when longer memories are taken into account,

with particularly large declines observed for the United Kingdom and Japan, both of which have

moving average components going back more than 10 years.19  Even more striking is the more than

50% decline in average volatilities, presumably because year-to-year fluctuations in inflation are given

a smaller weight (see also the graphs at the end of the note).

                                                     

17
 Without the intercept shift dummy, Denmark would have obtained a steady-state rate of 5.5%. The significant decline in

r* after 1981 seems indicative of a regime shift and an associated lower risk premium. In 1982, the Danish Government
suspended wage indexation (later abolished) and committed itself to keeping the krone stable against the Deutsche mark.
This commitment seems to have gained a high degree of credibility when the Government decided against following the
Swedish devaluation in October 1982.

18
 For instance, the difference between the steady-state rates in the United States on the one hand, and Japan and

Switzerland on the other, seems, in part, to reflect the fact that during the last 35 years both the yen and the Swiss franc
have appreciated by some 3½% per year against the US dollar while, on average, the inflation rate in Japan and
Switzerland has been one-half of 1 percentage point below that of the United States. However, changes in bilateral
exchange rates and inflation differentials do not explain the low steady-state rates in Japan and Switzerland compared
with Germany or why Germany has the highest steady-state rate of all the countries.



7

While lower volatility is probably a desirable feature, it is more difficult to say which of the two rates

provides the more plausible assessment of recent real rates.20  The last three columns of Table 4

compare the two alternative measures of end-1998 real rates with consensus forecasts based on

expectations of inflation 10 years ahead. For about half the countries, the real rate based on long

memories is closer to the consensus forecast; for the other half, rate 2 seems to understate the end-

1998 real rates, presumably because it assigns a larger weight to the high inflation rates of the mid-

1980s than those responding to the consensus survey.

A common finding in the literature is that nominal bond rates tend to be sticky, so that changes in the

current rate of inflation are negatively correlated with real interest rates, as usually measured. Since

this implies that transitory changes in the rate of inflation generate volatile real rates, the marked drop

in standard deviations observed in Table 4 when moving from rate 1 to rate 2 can probably be

attributed to the lower weight given to contemporaneous rates of inflation. As Table 5 shows, the

results from bilateral regressions for both levels of and changes in real rates and inflation are

consistent with this hypothesis.

4.3 Cross-country correlations

Tables 6í��H[SORUH�WKH�H[WHQW�WR�ZKLFK�QRPLQDO�DQG�UHDO�LQWHUHVW�UDWHV�DUH�FRUUHODWHG�DFURVV�FRXQWULHV�21

Starting with Table 6, three features are worth noting. First, for most countries, the correlation of

nominal rates is higher than for real rates, though Australia, Finland, Norway and Switzerland are

exceptions to this finding. Second, even though correlation coefficients should not be given a causal

interpretation, there is no clear “leading rate setter” emerging for either nominal or real rates. For

nominal rates, the highest average correlation is found for Spain (0.78), and for real rates, Finland

(0.72). Switzerland appears to be rather insulated from other countries, with the lowest average

correlation for nominal rates and the second lowest for real rates. Third, the most striking feature of

Table 6 is the very low correlations between nominal and real rates within each country (shown in

bold on the diagonal). For almost half the countries, the correlation is actually negative or

insignificantly different from zero and for the 17 countries as a group the correlation is only 0.08.

Given the results in Table 5 on the sensitivity of rate 1 to changes in inflation, the low correlations

may be seen as further evidence of the “inflation wedge”.

                                                     

19
 Except for Denmark, for which the calculated means do not allow for the intercept shift, all the means for rate 2 are quite

close to the steady-state values shown in Table 2.

20
 As mentioned earlier, the plausibility of real rates should be assessed from their forecasting ability.

21
 For earlier, and far more sophisticated, studies of international linkages of nominal and real interest rates, see Mishkin

(1984a) and (1984b), Cumby and Mishkin (1986) and Kashman and Pigott (1988).
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Table 7 presents bilateral correlations for levels and changes in the real rates derived from Table 2. A

first impression from this table is that, except for Denmark, the correlations of the levels are smaller

than, or at best equal to, those shown in the previous table. In other words, even though for most

countries a 10-year moving average seems to be the appropriate memory length and about half the

countries have average memory lags of 38-50 months, the differences across countries are sufficiently

large to produce marked drops in the bilateral correlations. This is particularly noticeable for the two

“extreme” cases, the United Kingdom and Switzerland, which, according to Table 3, have the second

longest and shortest memory lengths respectively.

Second, the bilateral correlations for changes in real rates are, in all cases, lower than those for levels,

with particularly marked drops observed for the smaller countries. Third, as further evidence of the

influence of the inflation wedge, the correlations with nominal rates are much higher for rate 2 than for

rate 1 (figures on the diagonal). Even though there are still a few countries for which levels of nominal

and real rates are negatively correlated, the average correlation is 0.28, compared with an insignificant

0.08 for rate 1. Moreover, for changes in nominal and real rates, the average correlation increases to

0.83.

Finally, Table 8 presents bilateral correlations for changes in nominal and real rates (rate 1)

respectively. It is notable that the bilateral correlations for changes in real rates are smaller for rate 1

than for rate 2. This is also true for correlations between changes in real and nominal rates, as shown

for each country on the diagonal. As regards changes in nominal rates, the relatively high bilateral

correlations for the EU countries with close links to Germany are worth noticing and, though not an

EU member, Switzerland might be included in this group.

5. Conclusion

In the absence of generally accepted measures of expectations, ex ante long-term interest rates are

typically calculated as nominal rates less contemporaneous rates of inflation. When inflation is stable,

this “short cut” may provide a satisfactory approximation. However, in periods of large supply shocks,

contemporaneous rates of inflation are unlikely to capture agents’ perceptions of future price trends.

Moreover, nominal bond rates and contemporaneous rates of inflation are usually not cointegrated

and, when they are, the cointegration coefficients are significantly below unity. As a result, real ex

ante bond rates calculated using contemporaneous rates of inflation as proxies for future rates do not

satisfy Fisher’s long-run equilibrium conditions.

The aim of this note has been to derive measures of expectations which better approximate these

conditions and it does so by estimating an error correction model which allows for both long memories

in inflation expectations and international linkages of nominal and real bond rates. For the 17 countries
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included in the sample, memory lags appear to average almost four years, being longest in Japan and

shortest in Switzerland. The estimates also imply significant international linkages, though for most

countries these are only transitory. In addition, the volatility of the real rates derived is much smaller

than for those obtained from nominal bond rates and contemporaneous rates of inflation and, except

for one country, the Fisher condition for long-run equilibrium is satisfied.

Despite these encouraging features, it remains an open question whether real interest rates based on

long memory lags provide a realistic picture of agents’ perceptions of future real rates as the note stops

short of testing their prediction ability. Another issue is the determination of movements in real rates,

including, for instance, the influence of cyclical factors, changes in risk premia, private sector saving

and investment and fiscal conditions. Similarly, the wide variation across the 17 countries of steady-

state real interest rates is left unexplained. Consequently, the note should mainly be seen as providing

a potentially promising tool for future work.
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Annex:  Global models of nominal and real interest rates

During the last 10-15 years, several analysts have addressed the issue of whether long-term interest

rates are primarily determined in global markets or whether domestic fundamentals and monetary

policy still have an influence. To cite two recent contributions, Helbling and Wescott (1995) regard

the global real interest rate, or the rate at which the global demand for investment equals the global

supply of savings, as one of the most important prices in world financial markets and, in their

empirical work, mainly rely on global determinants. Christiansen and Pigott (1997), on the other hand,

find that while long-term interest rates are increasingly influenced by common factors, domestic

fundamentals continue to be the principal determinants of movements in long-term rates. Moreover,

monetary authorities retain sufficient influence on long-term rates to achieve their targets.22

Even if one takes the view that long-term rates are determined in global markets, several issues

remain. For instance, how should a global rate be measured, what is the most relevant time horizon

and which factors determine fluctuations in global real rates? As regards measurement, most of the

methods applied essentially attempt to extract a common component from national rates and then

define this as the global real rate. Barro and Sala-i-Martin (1990) construct this component as a

weighted average of national short-term rates. Gagnon and Unferth (1993) also use short-term rates,

but apply a panel data model, from which, after imposing various restrictions, they back out the global

rate as an unweighted average of national rates. In Ford and Laxton (1995), the global real rate is

constructed from the first principal component of national real rates while Brunner and Kaminsky

(1994) use the common trend in cointegrated national real interest rates. However, having applied

three of these extraction methods in deriving both short- and long-term real rates, Helbling and

Westcott (1995), op cit conclude that, in general, differences between the various estimates are only

minor.

Regarding the determination of real rates in a global context, most recent studies have applied

cointegration and error correction analysis to reduced-form equations, and within this framework two

basic approaches may be distinguished:23

• in one approach, global rates are explained by global determinants, typically some measure of the

global return on equities and the net or gross government debt/GDP ratio, while country-specific

                                                     

22
 The equation estimated by Christiansen and Pigott for real national bond rates is very similar to equation (1), except that

they also include national three-month rates and exclude the moving average component.

23
 Ford and Laxton (1995) “fall between the two” as they estimate country-specific as well as global real interest rates as

functions of the global debt/GDP ratio.
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variables are ignored. For instance, Helbling and Westcott (1995) estimate the cointegration

model:

(i) w
t

w
t

w
t GDPBr )/(φ+βρ+α=

with r = real interest rate, ρ = return on capital, B/GDP = government debt/GDP ratio and w denoting

global values. Knot (1995) may also be included under this approach, although he confines “global” to

the European market. 24  Applying a four-equation loanable funds model, Knot finds that movements

in the European after-tax real three-month rate are mainly driven changes in temporary income,

expected inflation, lagged investment, money growth, the oil price and the US real three-month rate.

• The second approach attempts to explain country-specific real rates within a common framework,

in which both global and national variables appear among the long-run fundamentals as well as the

short-run and transitory influences. A typical example of this approach is Orr et al. (1995), who

derive and estimate the following multi-country model:

(ii)   it
e

ititititit cagdr )( *
54321

* π−πδ+δ+βδ+δ+ρδ=  and

(iii) itiititit zrrr γ+−λ=∆ −− )( 1
*

1

with r* = trend long-term real interest rate, ρ = return on capital, gd = indicator of government saving

position relative to GDP, β = indicator of risk in holding domestic bonds, ca = current account balance

relative to GDP, π* = long-term average of past inflation, πe = expected future inflation, z = various

short-term influences and i and t country and time subscripts. In estimating the model, Orr et al.

constrain λ but not γ to be equal for all countries.

Although mostly focused on estimating the influence of inflation on ex post real interest rates, the

model proposed by Gregory and Watt (1995) may also be considered under this approach as both real

interest rates and inflation rates are assumed to contain a global as well as a country-specific

component:

(iv)  r
iii

w
i

w
ii rr η+ηα+πδ+φ= π

(v) πη+πβ=π i
w

ii

with ri = real interest rate in country i, rw = global component of real interest rate, πw = global

                                                     

24
 Moreover, Europe is confined to France, Germany, the Netherlands and the United Kingdom and Europe-wide variables

are constructed as GDP-weighted averages or by aggregating data for the four countries. Recognising that the degree of
integration is less than perfect, the main model is complemented with system estimates, including country-specific as
well as area-wide variables.
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component of inflation, πi = rate of inflation in country i, r
iη = specific component of real interest rate

in country i and πηi = specific component of inflation in country i.

While Gregory and Watt estimate their model using dynamic factor component analysis, Gagnon and

Unferth (1993) op cit rely on a panel data technique based on country and period dummies to derive a

common component from ex post real rates for nine countries. As mentioned above, their method

might best considered as a way to derive rather than explain movements in global rates. Nonetheless, it

is worth noting that, except for the United States, they find each country’s real rate to be highly

correlated with the global rate.
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Australia

Nominal and real 10-year bond yields

Graph 2

In percentages and percentage points
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Belgium

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Canada

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Denmark

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Finland

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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France

Nominal and real 10-year bond yields

Graph 2 (cont.)
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Germany

Nominal and real 10-year bond yields

Graph 2 (cont.)
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Ireland

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Italy

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Japan

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Netherlands

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Norway

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Spain

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Sweden

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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Switzerland

Nominal and real 10-year bond yields and consumer price inflation

Graph 2 (cont.)

In percentages and percentage points
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United Kingdom

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points
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United States

Nominal and real 10-year bond yields

Graph 2 (cont.)

In percentages and percentage points

- 5.0-

- 2.5-

0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

- 5.0-

- 2.5-

0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

1960 1965 1970 1975 1980 1985 1990 1995

Nominal             
Real interest rate1

Real interest rate2

Consumer price inflation and real 10-year bond yield
In percentages and percentage points

- 5.0-

- 2.5-

0

2.5

5.0

7.5

10.0

12.5

15.0

- 5.0-

- 2.5-

0

2.5

5.0

7.5

10.0

12.5

15.0

1960 1965 1970 1975 1980 1985 1990 1995

Inflation3      

Real bond yield1

1 Nominal yield less annual rate of inflation.     2 Nominal yield less weighted average of current and 10-year moving average
rates of inflation.    3 Change in consumer prices over 12 months.



31

Table 1

Integration and cointegration tests for nominal interest rates and inflation

t-values, unless otherwise noted

Countries Level1 1st difference1,2 Cointegration3

I π ∆i ∆π β λ
United States – 1.73 – 2.79* – 9.00 – 10.7 0.60 – 2.14
Japan – 0.78 – 2.23 – 12.5 – 11.6 0.24 – 1.73
Germany – 2.13 – 3.56*** – 9.85 – 12.8 0.55 – 3.80***
France – 1.13 – 1.20 – 10.3 – 9.67 0.53 – 1.83
Italy – 1.15 – 2.10 – 10.1 – 12.3 0.49 – 2.48
United Kingdom – 1.75 – 2.27 – 13.9 – 8.58 0.40 – 3.51**
Canada – 1.76 – 2.54 – 13.1 – 11.1 0.53 – 3.42**
Australia – 1.42 – 1.45 – 9.79 – 10.1 0.28 – 1.51
Belgium – 0.81 – 1.81 – 10.1 – 12.1 0.41 – 1.21
Denmark – 1.35 – 2.86* – 10.0 – 12.5 0.75 – 2.75
Finland – 0.33 – 2.49 – 8.78 – 11.9 0.17 – 0.57
Ireland – 1.32 – 1.86 – 10.2 – 15.3 0.42 – 3.03*
Netherlands – 2.04 – 1.92 – 10.6 – 14.1 0.25 – 2.03
Norway – 0.99 – 2.60* – 10.7 – 10.4 0.36 – 1.45
Spain – 0.24  – 2.16 – 7.33 – 12.3 0.49 – 2.57
Sweden – 1.54 – 2.44 – 10.3 – 12.5 0.41 – 2.33
Switzerland – 2.13 – 3.56*** – 9.85 – 12.8 0.29 – 3.33**
1 The results were obtained by estimating the equation: ∑ −− ∆+λ−α=∆ 4

11 ittt yyy  with y successively = i, π, ∆i and ∆π and i

and π denoting nominal interest rates and rates of inflation respectively and ∆ the first difference operator. Critical values for
the t-statistics are: 2.57 (10%, marked by *), 2.88 (5%, **) and 3.48 (1%, ***).   2 All t-values satisfy the 1% significance
criterion.  3 The results below were obtained by estimating the equation: ttti ε+βπ+α=  and subsequently testing

cointegration from the residuals, using a Dickey-Fuller test, with λ indicating the coefficient on the lagged residual. As for the
integration test, the equation was initially estimated with four lags but, in all cases, one or two lags were sufficient. Critical
values for t-statistics are: 2.98 (10%, marked by *), 3.25 (5%, **) and 3.78 (1%, ***).



Table 2

Long-term interest rates: error correction equations 1

Countries η α β φ ϕ(ν) δ γ(θ) λ R2 DW/h St.e. F r* Period

United States2 0.141** – 0.048 c 0.017** 0.031120** – – – 0.192** 0.19 1.93 0.27 0.60 2.95 1960–99
Japan 0.012 – 0.027 c 0.004* 0.023150** – – 0.143us** 0.072* 0.04 0.54 0.32 2.80 0.45 1965–99

Germany 0.090** – 0.022 c 0.012** 0.010120* – – 0.163us** 0.348** 0.25 0.91 0.18 0.80 3.90 1960–99

France 0.102** – 0.035 c 0.021** 0.013180* – 0.139** 0.471de** – 0.18 2.06 0.29 0.65 2.90 1960–99

Italy 0.059* – 0.024 c 0.013** 0.011180* – 0.066** 0.189de** 0.344** 0.23 – 0.15 0.31 0.06 2.45 1960–99

United Kingdom3 0.091* – 0.061 c 0.015* 0.045180** 0.384de** – 0.303us** – 0.13 1.91 0.47 0.60 1.50 1960–99

Canada 0.289** – 0.122 c 0.022** 0.040120** 0.060us** 0.081** – 0.148** 0.06 0.27 0.36 0.01 3.65 1960–99

Australia 0.127** – 0.052 c 0.007* 0.017120** 0.028us** – 0.137us** – 0.07 1.89 0.36 1.30 3.10 1969–99

Belgium4 0.073** – 0.020 c – 0.020120** 0.132de** 0.063** 0.110us** – 0.07 1.83 0.21 0.05 3.70 1960–99

Denmark2 5 0.330** – 0.044 c – 0.04490** – 0.063** 0.207de** 0.206** 0.09 – 1.11 0.42 0.55 3.30 1960–99

Finland 0.070** – 0.031 c 0.005 0.026120** – – 0.256de** – 0.05 1.97 0.37 0.30 2.25 1972–99

Ireland6 0.267** – 0.091 c 0.026** 0.030120** 0.035de** – 0.070** 0.171uk** – 0.09 1.91 0.47 0.90 2.60 1971–99

Netherlands 0.033* – 0.050 c – 0.013120* 0.037de** – 0.218us** 0.165** 0.17 0.26 0.23 0.91 3.05 1960–99

Norway 0.066** – 0.028 c 0.004 0.024120* – – 0.139de** 0.087* 0.04 – 1.10 0.26 3.90 2.35 1961–99

Spain4 0.087* – 0.050 c 0.022** 0.028180** 0.349de** 0.090* 0.172us** – 0.06 1.92 0.51 1.70 1.75 1978–99

Sweden2 4 0.177** – 0.060 c 0.010* 0.050150** 0.167de** – 0.132us** 0.315** 0.12 – 0.49 0.30 0.25 3.00 1960–99

Switzerland7 0.011* – 0.011 c 0.011** – 0.072de** – 0.091us** 0.135** 0.08 – 0.04 0.15 7.42 1.05 1960–99

1 The coefficients are obtained from estimating the following error correction equation for each country: ε+∆λ+∆θ+∆γ+π∆δ+ν+ϕ+φπ+βπ+α+η=∆ −−−−−−−− 1
*

1,
*

1,1
*

1,
*

1,11 iiiiiii deusdeusmovavg  with

i = nominal bond rate; i* = foreign nominal bond rate (United States and/or Germany); π = 12-month rate of inflation (CPI); πmovavg = moving average of π; ε = random error; ∆ = first difference

operator. The coefficients shown are those obtained after imposing the homogeneity constraint β + φ + ϕ + ν= – α.    2 The coefficient shown for λ is the sum of the coefficients on the one- and two-month
lagged change in i;both coefficients are significant.    3 Contemporaneous changes in German (in column ϕ(ν)) and US interest rates.    4 Two-month lagged change in German interest rate in column ϕ(ν).
5 Also includes an intercept dummy with a value of 0 until 1981 and 1 thereafter; the coefficient on the intercept dummy is – 0.170**, with r* prior to 1982 = 7.5.    6 Also includes a lagged change in
German interest rates (0.304**).    7 Three-month lagged change in German interest rate in column ϕ(ν).

Note: c = Constrained coefficient. F-values test the homogeneity condition; critical values are 3.85 and 6.65 for 5% and 1% significance intervals respectively. r* is the steady-state real interest rate, derived
as η/(–α) (see equation (4)); for the four countries with significant level effects of foreign rates, we used equation (7)). * and ** indicate 95% and 99% levels of significance respectively.
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Table 3

Weights and average lags

Countries Weights Average lag

π–1 πmovavg i* in months

United States 0.35 0.65 – 39
Japan 0.15 0.85 – 79
Germany 0.55 0.45 – 27
France 0.60 0.40 – 37
Italy 0.54 0.46 – 42
United Kingdom 0.25 0.75 – 67
Canada1 0.18 0.33 0.49 42
Australia1 0.13 0.33 0.54 44
Belgium 0.00 1.00 – 60
Denmark 0.00 1.00 – 45
Finland 0.16 0.84 – 51
Ireland1 0.28 0.32 0.39 44
Netherlands1 0.00 0.26 0.74 36
Norway 0.14 0.86 – 52
Spain 0.44 0.56 – 51
Sweden 0.16 0.84 – 63
Switzerland 1.00 0.00 – 1
Average 0.27 0.55 0.18 46
1 Average lag for the United States or Germany assigned to the weight on i*.



Table 4

Real and nominal bond rates: averages, standard deviations, covariances and end-1998 values*

Nominal rate Real rate 1 Inflation (π) Real rate 2 End-1998 values

µ σ µ σ µ σ covπ,i covπ,r µ σ Nominal Real 1 Real 2 consensus

United States1 7.4 2.6 2.8 2.5 4.0 3.1 4.8 – 4.7 2.9 1.1 4.6 3.0 2.0 2.2
Japan 6.2 2.0 1.8 4.0 4.6 4.7 5.4 – 16.9 1.1 1.6 2.1 1.5 1.0 – 0.2
Germany 7.2 1.4 4.0 1.2 3.0 1.9 1.9 – 1.6 4.0 0.9 3.9 3.5 2.4 2.3
France 9.0 2.7 3.1 2.6 5.5 3.8 7.8 – 6.8 2.9 1.2 3.9 3.6 2.4 2.6
Italy 10.9 4.2 2.4 4.7 7.2 6.1 17.8 – 19.1 2.4 2.2 4.0 2.5 0.8 2.6
United Kingdom1 10.5 2.6 2.7 4.4 7.1 5.3 11.6 – 17.1 1.9 1.3 4.4 1.6 0.4 2.9
Canada1 8.4 2.6 3.7 2.4 4.3 3.3 6.0 – 5.2 3.7 1.1 4.9 3.9 2.9 3.3
Australia1 10.1 2.9 3.1 4.0 5.6 4.3 5.2 – 13.0 3.1 1.6 5.0 3.5 2.3 2.9
Belgium 8.8 2.2 4.0 2.9 4.4 3.1 3.8 – 5.6 3.7 1.3 4.1 3.5 1.7 n.a.
Denmark 12.0 3.9 5.9 2.5 6.1 3.7 10.4 – 3.6 5.4 1.9 5.4 3.7 3.4 n.a.
Finland 10.0 2.6 3.1 4.8 5.9 4.7 4.1 – 20.3 2.6 2.1 3.6 2.8 1.2 n.a.
Ireland 11.3 3.3 3.0 4.2 5.0 6.6 18.3 – 24.8 2.6 1.9 4.4 2.2 2.2 n.a.
Netherlands 7.5 1.4 3.3 2.5 4.2 2.7 1.9 – 5.6 2.9 1.8 4.0 2.2 1.8 2.1
Norway 9.1 2.7 2.6 3.7 5.9 3.3 4.0 – 7.0 2.4 1.6 5.3 3.0 2.7 3.1
Spain 12.1 3.5 3.9 3.6 8.9 4.9 12.1 – 12.5 2.2 1.9 3.7 2.3 0.1 2.3
Sweden1 9.6 2.4 3.2 3.2 5.7 3.6 5.5 – 7.8 3.0 1.0 4.2 5.3 1.0 2.7
Switzerland 4.6 1.1 1.1 1.9 3.5 2.4 1.7 – 4.0 – – 2.4 2.6 – 1.1

Average 9.1 2.6 3.2 3.2 5.3 4.0 7.2 – 10.3 2.8 1.5 4.1 3.0 1.8 2.3
“Global rate” 8.2 2.0 2.8 2.6 4.3 3.2 6.5 – 9.3 3.0 1.1 4.0 2.8 1.7 n.a.

Notation: µ = average rate; σ = standard deviation; real rate 1 = current nominal rate less rate of inflation over the last 12 months; π = rate of inflation; covπ,i = covariance between rate of inflation and
nominal rate of interest; covπ,r = covariance between rate of inflation and real rate 1; real rate 2 = real rate derived from Table 2; and consensus = nominal rate less expected rate of inflation for the next
10 years (Consensus Economics Consensus Forecasts, November 1998). For each country, the period of calculation is determined by the interest rate series with the shortest time horizon. “Global” rate
refers to the weighted average rate shown in Graph 1.
1 Implied real rates for index-linked government bonds are: United States, 3.7%; United Kingdom, 2.1%; Canada, 4.1%; Australia, 3.4%; and Sweden, 3.1%.
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Table 5

Inflation and real interest rates1

Countries Levels Changes

rate 1 rate 2 rate 1 rate 2

United States – 0.40** – 0.03* – 0.86** – 0.11**
Japan – 0.76** – 0.22** – 0.96** – 0.23**
Germany – 0.45** – 0.22** – 0.96** – 0.23**
France – 0.56** – 0.10** – 0.93** – 0.33**
Italy – 0.50** – 0.16** – 0.96** – 0.48**
United Kingdom – 0.60** 0.04** – 1.00** – 0.08**
Canada – 0.47** 0.02* – 0.99** – 0.25**
Australia – 0.70** – 0.12** – 0.31** – 0.08**
Belgium – 0.59** 0.05 – 0.92** 0.10**
Denmark – 0.25** 0.29 – 0.96** 0.04
Finland – 0.83** – 0.27** – 0.93** – 0.12**
Ireland – 0.57** – 0.22** – 0.95** – 0.42**
Netherlands – 0.75** – 0.19** – 0.97** 0.05
Norway – 0.64** – 0.14** – 0.99** – 0.13**
Spain – 0.51** – 0.11** – 1.05** – 0.52**
Sweden – 0.59** 0.02* – 0.97** 0.02
Switzerland – 0.70** – – 0.96** –
Average – 0.58 – 0.08 – 0.92 – 0.17
1 The figures show regression coefficients obtained by estimating the following equation for each country in levels and first
differences: βπ+α=ir  for i = 1,2, r = real rate of interest and π = rate of inflation. * and ** indicate 95% and 99% levels of

significance respectively.



Table 6

Bilateral correlation of nominal and real interest rates (rate 1)

US JP DE FR IT GB CA AU BE DK FI IR NL NO ES SE CH Mean
US .30 .68 .44 .62 .64    ,67 .77 .73 .55 .39 .71 .55 .51 .59 .44 .58 .34 .54
JP .50 – .19 .40 .67 .69 .51 .66    ,71 .78 .57 .77 .53 .62 .59 .18 .54 .41 .50
DE .56 .71 – .01 .56 .51 .51 .47 .50 .49 .23 .56 .58 .59 .46 .44 .49 .44 .45
FR .91 .68 .68 .00 .72 .68 .63 .86 .72 .41 .90 .79 .69 .75 .81 .71 .45 .60
IT .87 .40 .48 .89 .04 .72 .67 .88 .74 .41 .90 .82 .65 .73 .71 .73 .46 .65
GB .78 .74 .67 .83 .75 – .33 .64 .74 .64 .24 .79 .76 .56 .63 .32 .67 .30 .55
CA .98 .54 .61 .92 .88 .82 .28 .87 .71 .38 .85 .69 .62 .71 .69 .69 .49 .55
AU .79 .38 .31 .57 .82 .55 .83 .28 .83 .56 .88 .76 .77 .78 .62 .72 .45 .68
BE .93 .67 .68 .97 .90 .82 .95 .77 .22 .50 .85 .68 .78 .68 .37 .58 .40 .60
DK .80 .77 .63 .89 .76 .88 .82 .49 .85 .43 .54 .38 .56 .41 .04 .32 .32 .37
FI .69 .62 .51 .75 .78 .57 .75 .85 .79 .54 .22 .86 .84 .91 .63 .79 .49 .72
IR .77 .85 .60 .87 .70 .91 .79 .59 .83 .92 .58 – .48 .76 .85 .44 .70 .51 .63
NL .81 .72 .81 .85 .78 .88 .85 .51 .87 .81 .63 .77 .25 .73 .59 .58 .45 .60
NO .81 .19 .32 .76 .81 .58 .82 .92 .76 .54 .82 .46 .57 .47 .64 .73 .41 .62
ES .82 .89 .80 .89 .91 .83 .87 .83 .91 .78 .89 .81 .81 .77 .03 .48 .25 .45
SE .87 .36 .48 .83 .90 .71 .89 .89 .87 .65 .88 .56 .75 .90 .92 .17 .55 .57
CH .35 .46 .79 .43 .34 .53 .41 .10 .43 .37 .41 .22 .70 .20 .50 .38 – .25 .40
Mean .72 .56 .57 .75 .70 .70 .75 .60 .76 .64 .62 .66 .71 .60 .78 .70 .39 .08
Note: Figures (in italics) above the diagonal show bilateral correlations between real interest rates (rate 1) and those below the diagonal bilateral correlations for nominal rates. Figures on the
diagonal (in bold) are correlations between nominal and real rates for each country.
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Table 7

Bilateral correlation of real interest rates (rate 2)

US JP DE FR IT GB CA AU BE DK FI IR NL NO ES SE CH Mean
US .55/.9 .45 .46 .72 .63 .04 .79 .66 .61 .40 .32 .10 .33 .52 .46 .48 .04 .42
JP .32 – .45 .65 .72 .02 .64 .63 .44 .70 .73 .46 .69 .55 .64 .40 .32 .50
DE .24 .24 .44/.7 .049 .32 .02 .55 .63 .52 .39 .61 .36 .63 .56 .61 .53 .03 .43
FR .20 .26 .22 .30/.8 .76 .02 .66 .76 .59 .50 .56 .29 .54 .73 .64 .51 .17 .47
IT .06 .03 .13 .10 .26/.5 .20 .64 .67 .44 .43 .61 .45 .52 .56 .53 .40 .30 .48
GB .33 .22 .22 .17 .11 .33/.9 .26 –.22 .29 .49 –.17 .18 .15 –.36 –.05 .23 .04 .07
CA .61 .36 .17 .18 .13 .30 .26/.9 .68 .71 .33 .51 .38 .62 .48 .59 .59 .19 .55
AU .24 .13 .17 .10 .26 .11 .26 .41/.9 .41 .49 .73 .44 .59 .82 .50 .44 .31 .52
BE .30 .13 .24 .38 .08 .22 .28 .17 .53/.9 .72 .30 .11 .66 .24 .65 .57 –.28 .42
DK .19 .08 .19 .26 .11 .21 .20 .17 .29 .72/.9 .56 –.19 .67 .53 .74 .43 –.45 .41
FI .09 .15 .16 .20 .04 .10 .16 .11 .15 .09 .28/.9 .64 .75 .66 .53 .30 .35 .48
IR .17 .11 .22 .20 .20 .42 .24 .19 .21 .20 .05 – .58 .39 .11 .16 .29 .28
NL .41 .24 .52 .37 .16 .14 .30 .23 .41 .25 .18 .15 .15/.9 .47 .60 .36 .15 .49
NO .07 –.4 .24 .26 .09 .19 .02 .07 .23 .13 .27 .03 .14 .67/.9 .37 .35 .36 .44
ES –.01 .10 .15 .13 .20 .01 .11 –.04 .09 –.12 .23 –.02 .09 .20 .41/.6 .56 –.05 .44
SE .11 .16 .22 .22 .14 .09 .18 .10 .26 .16 .26 .06 .29 .19 .22 .55/.9 .10 .38
CH .13 –.03 .22 .09 .09 .18 .13 .03 .08 .13 .06 .11 .10 .10 .06 .05 – .11
Mean .21 .14 .21 .15 .11 .20 .21 .14 .21 .15 .13 .15 .23 .11 .08 .16 .09 .28/.8
Note: Figures (in italics) above the diagonal show bilateral correlations between levels of real interest rates (rate 2; for Switzerland, rate 1) and those below the diagonal bilateral correlations for
changes in real rates. Figures on the diagonal (in bold) are correlations, by country, for levels and changes in nominal and real interest rates respectively.
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Table 8

Bilateral correlation of changes in nominal in real interest rates (rate 1)

US JP DE FR IT GB CA AU BE DK FI IR NL NO ES SE CH Mean
US .57 .15 .13 .15 .09 .14 .35 .20 .15 .05 .10 .17 .08 .09 –.07 .09 .17 .12
JP .35 .27 .09 .22 .12 .00 .11 .13 .06 .01 .18 .02 –.03 .10 .08 .03 –.07 .07
DE .43 .46 .45 .16 .14 .19 .06 .09 .19 .09 .12 .22 .17 .10 .16 .07 .24 .13
FR .30 .29 .35 .39 .17 .13 .52 .11 .42 –.15 .12 .30 .31 –.02 –.35 –.10 .25 .13
IT .10 .05 .26 .27 .18 .10 .17 .12 –.08 –.26 .56 .28 .13 .13 .19 –.53 –.14 .09
GB .25 .22 .24 .28 .18 .56 .11 .11 .14 .04 .20 .36 .11 .03 .04 .07 .13 .11
CA .67 .37 .32 .26 .19 .30 .55 .65 .17 .11 .32 .00 .25 .04 .03 .22 .14 .19
AU .22 .13 .27 .16 .27 .16 .24 .68 .25 .21 .09 .49 .21 .04 .39 .47 .26 .23
BE .35 .22 .39 .47 .19 .25 .29 .15 .35 .30 .15 .17 .47 .13 –.13 .36 .17 .17
DK .20 .10 .24 .33 .16 .21 .22 .15 .28 .37 –.05 –.53 .24 .49 .07 .46 .33 .08
FI .12 .09 .22 .19 .18 .01 .15 .14 .21 .09 .49 .08 .35 .35 .19 –.23 .02 .17
IR .23 .15 .31 .35 .23 .68 .27 .26 .31 .27 .08 .65 .00 .01 –.32 –.46 –.18 .03
NL .47 .33 .68 .42 .22 .13 .34 .22 .38 .24 .21 .16 .26 .44 .21 .43 .00 .20
NO .09 –.04 .17 .26 .16 .14 .08 .10 .25 .13 .33 .11 .15 .33 .32 .06 –.24 .12
ES .14 .04 .18 .20 .40 .03 .15 .23 .20 .10 .29 .05 .19 .21 .52 .30 –.22 .05
SE .18 .15 .29 .26 .28 .10 .20 –.03 .31 .17 .33 .15 .29 .21 .35 .33 .30 .09
CH .33 .23 .45 .30 .12 .32 .26 .22 .34 .20 .16 .31 .46 .18 .21 .18 .26 .06
Mean .26 .18 .30 .27 .19 .20 .25 .18 .27 .18 .16 .23 .29 .15 .17 .20 .27 .40
Note: Figures (in italics) above the diagonal show bilateral correlations between changes in real interest rates (rate 1) and those below the diagonal correlations for changes in nominal rates.
Figures on the diagonal (in bold) are correlations between changes in nominal and real rates.

38



39

References

Barro, R J and X Sala-i-Martin (1990): “World real interest rates” in O J Blanchard and S Fischer
(eds.) NBER Macroeconomics Annual, MIT Press.

Bleaney, M (1997): “Can switching between inflationary regimes explain fluctuations in real interest
rates?” IMF Working Paper, No. 97/131.

Brunner, A D and G L Kaminsky (1994): “World interest rates: do fiscal and monetary policies matter
after all?” Board of Governors of the Federal Reserve System, Washington (memo).

Christansen, H and C Pigott (1997): “Long-term interest rates in globalised markets”. OECD Working
Paper, No. 175.

Cumby, R and F Mishkin (1986): “The international linkage of real interest rates: the Europe-US
connection”. Journal of International Money and Finance, No. 5.

Fisher, I (1930): The Theory of Interest, Macmillan, New York.

Ford, R and Laxton, D (1995): “World public debt and real interest rates”. IMF Working Paper, No.
95/30.

Gagnon, J and M Unferth (1995): “Is there a world real interest rate?” Journal of International Money
and Finance, pp. 845-55.

Gagnon, J (1996): “Long memory in inflation expectations: evidence from international financial
markets”. Board of Governors of the Federal Reserve System, International Finance Discussion
Papers, No. 538.

Gregory, A and D Watt (1995): “Sources of variation in international real interest rates”. Canadian
Journal of Economics (Special Issue), pp. 120-40.

Group of Ten (1995): Saving, Investment and Real Interest Rates. Istituto poligrafico e zecca dello
stato, Rome.

Helbling, T and R Wescott (1995): “The Global Real Interest Rate”. IMF Staff Studies for the World
Economic Outlook, pp. 28-50.

Knot, K (1995): “On the determination of real interest rates in Europe”. Empirical Economics, pp.
479-500.

Mishkin, F S (1984a): “The real interest rate: a multi-country empirical study”. Canadian Journal of
Economics, pp. 283-311.

Mishkin, F S (1984b): “Are real interest rates equal across countries? An empirical investigation of
international parity conditions”. Journal of Finance, pp. 283-311.

Mishkin, F S (1992): “Is the Fisher effect for real? A reexamination of the relationship between
inflation and interest rates”. Journal of Monetary Economics, pp. 195-215.

Orr, A, M Edey and M Kennedy (1995): “The determinants of real long-term interest rates”. OECD
Working Paper, No. 42.





Recent BIS Working Papers

No. Title Author

64
March 1999

Precarious credit equilibria: reflections on the Asian
financial crisis

Joseph Bisignano

65
April 1999

Higher profits and lower capital prices: is factor allocation
optimal?

P S Andersen, M Klau
and E Yndgaard

66
April 1999

Evolving international financial markets: some
implications for central banks

William R White

67
May 1999

The cyclical sensitivity of seasonality in US employment Spencer Krane and
William Wascher

68
May 1999

The evolution of determinants of emerging market credit
spreads in the 1990s

Steven B Kamin and
Karsten von Kleist

69
June 1999

Credit channels and consumption in Europe: empirical
evidence

Gabe de Bondt

70
June 1999

Interbank exposures: quantifying the risk of contagion Craig H Furfine

71
June 1999

The term structure of annoucement effects Michael J Fleming and
Eli M Remolona

72
August 1999

Reserve currency allocation: an alternative methodology Srichander
Ramaswamy

73
August 1999

The Taylor rule and interest rates in the EMU area: a note Stefan Gerlach and
Gert Schnabel

74
August 1999

The dollar-mark axis Gabriele Galati

75
August 1999

A note on the Gordon growth model with nonstationary
dividend growth

Henri Pagès

76
October 1999

The price of risk at year-end: evidence from interbank
lending

Craig H Furfine

77
October 1999

Perceived central bank intervention and market expecta-
tions: an empirical study of the yen/dollar rate, 1993–96

Gabriele Galati and
William Melick

78
October 1999

Banking and commerce: a liquidity approach Joseph G Haubrich
and João A C Santos

79
November 1999

Pass-through of exchange rates and import prices to
domestic inflation in some industrialised economies

Jonathan McCarthy







ISSN  1020-0959


