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Abstract

The di�erence in yields between long-term and short-term securities has been used
both as a business cycle leading indicator and as an indicator of the current impact of
monetary policy. This paper tests for an asymmetry, in the form of a threshold e�ect, such
that the impact of the yield spread on output is greater on one side of the threshold than
the other. The test allows for an unknown threshold, and the asymptotic distribution of
the resulting statistic is obtained by the method of Hansen (1996). We test using data
from each of the G-7 countries, and �nd that, while the yield spread does generally show
a signi�cant link with output, only in the U.S. and Canada is there strong evidence of an
asymmetry of this type. The evidence of asymmetry that we �nd suggests a high value of
the threshold in both the U.S. and Canada.
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1. Introduction

There has been a good deal of recent interest in the link between yield spreads and

aggregate economic activity, for several related reasons. First, the yield spread, speci�cally

the di�erence in yields between long-term and short-term interest-bearing securities, has

been found to be one of the most useful business cycle leading indicators; see, e.g. Estrella

and Hardouvelis (1991), Bernanke and Blinder (1992), Cozier and Tkacz (1994), Lahiri

and Wang (1996). Second, there is a popular argument (espoused by Laurent 1988, for

example) to the e�ect that the interest rate spread acts as an indicator of the direction of

monetary policy. To the extent that this is true, the value of the spread in serving as a

leading indicator of aggregate activity could be the result of its value in summarizing the

current impact of monetary policy, which a�ects aggregate output in the future.

A third important point is that the yield spread (or slope of the yield curve) is a

variable that can be observed immediately, and with virtually no measurement error or

approximation error arising from the use of an index, which distinguishes it from many

other indicators and is one possible explanation for its empirical usefulness as a business

cycle indicator.

The present paper examines this yield spread{output link, and in particular the pos-

sible existence of asymmetries in the relationship. The examination of asymmetries is

suggested by, and in part derives its importance from, the frequently-reported �nding of

asymmetries in derived measures of current monetary policy or money supply changes,

such as those of Cover (1992), Morgan (1993) and Karras (1996). At the same time,

this paper uses data from the entire G-7 group of countries, rather than the U.S. alone.1

1Karras also pursues this strategy in examining asymmetries in derived measures of money
supply shocks, but aggregates the data across a sample of European countries rather than
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Asymmetry, if present, implies that the information content of the spread cannot be fully

exploited in a linear model. Less formally, the existence of asymmetry here, as in other

contexts where policy can a�ect events, would imply that we should anticipate greater

proportionate impacts for some values than for others; policy actions and forecasts should

be adapted accordingly.

To test whether the yield spread has an asymmetric impact on output, we test for a

threshold e�ect in the relation. We do so by treating as unknown the threshold beyond

which the e�ect of the yield spread becomes greater (or smaller); evidence of a threshold

e�ect is evidence in favour of asymmetry (or of some other non-linearity which can be

approximated in this way). We use the test proposed by Hansen (1996), which allows

testing for a threshold e�ect without a priori knowledge of the threshold value. Treating

the threshold as unknown has the advantage that it allows us to consider the likelihood of

asymmetry contingent upon a number of di�erent threshold points, and also requires us to

use a test which explicitly accounts for the fact that the choice of threshold is based on the

likelihood. Earlier test procedures that implicitly or explicitly use threshold values that

maximize the likelihood of �nding asymmetry invalidate the nominal distributions used

for inference; we will return to this point below. Moreover, by leading us to consider a set

of possible thresholds, this method gives us a more general overview of the usefulness of

the asymmetry hypothesis in describing the relation between yield spreads and output.

In examining the relationship in this way, we �nd a distinction between North Amer-

ican and non-North-American data. This suggests the possibility that the transmission

mechanisms in di�erent developed countries may be substantially di�erent, and therefore

that it might be fruitful to attempt to understand the reasons for apparent di�erences in

examining individual country e�ects.
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the form (as well as the strength) of this mechanism across countries. We also o�er a few

conjectures about these di�erences.

The next section discusses in more detail the use of the yield spread, or slope of the

yield curve, as a leading indicator, and as an indicator of monetary policy. Section 3

presents the data and models. The threshold tests are reported in Section 4, while Section

5 concludes.

2. The yield spread as current and leading indicator

Economists have been interested in business cycle indicators since at least the seminal

work of Mitchell and Burns (1938). A good indicator is valuable to policy-makers primar-

ily in helping to reduce the policy recognition lag, and is particularly important where

aggregate output is concerned, given both the time required for initial GDP estimates to

be released, and the fact that revisions to the initial estimates are often substantial.

A good indicator should be, among other things, timely and precisely measured. The

yield spread meets both of these requirements very well, being available immediately, daily,

and being virtually free of the measurement errors which plague many macroeconomic data

series. Moreover, although the yield spread was not examined in the early NBER work on

indicators, a number of recent studies have concluded that it is one of the better business

cycle indicators available, and it has been successfully used to predict output growth in

the U.S. and other countries. This is the �nding of Stock and Watson (1989) and Estrella

and Hardouvelis (1991) for the U.S., Cozier and Tkacz (1994) for Canada and Harvey

(1991) for the G-7 countries. In most cases these authors �nd that the yield spread leads

output growth by about eighteen months, and that it out-performs a number of competing

indicators such as monetary aggregates and stock indexes.
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One hypothesis often suggested to explain the value of the yield spread as a leading

indicator for aggregate output is that it may be serving as a current indicator of the

direction of the e�ect of monetary policy on the aggregate economy. This is the view of,

for example, Laurent (1988). The argument in favour of the hypothesis holds that the

central bank exerts a considerable amount of control over short-term rates, but is only

capable of inuencing long-term rates insofar as it can inuence ination expectations.2

As a result, a tightening of monetary policy results in higher short-term rates, causing the

gap between short and long rates to narrow. As mentioned above, authors such as Estrella

and Hardouvelis (1991) �nd that the yield spread leads output growth by about eighteen

months, which is consistent with the e�ectiveness lag of monetary policy implied by the

interest rate channel of the monetary policy transmission mechanism. Blinder (1996),

for example, notes that the time lapse occurring between a monetary policy action and

changes to actual output is roughly in the range of one and a half to two years.

The yield spread has advantages over the use of changes in a short rate alone, since the

e�ects of external shocks can be dampened, leading to a better indicator of deliberate policy

actions. For example, the oil shocks of 1973 and 1979 a�ected the yields of U.S. securities

at all maturities, represented by an upward shift of the entire yield curve. Although the

spreads between long and short rates widened, the e�ects of the shocks on the spread

were mild relative to changes in the federal funds rate alone. If therefore the monetary

authority has signi�cant inuence in the determination of short-term rates through the

control of bank reserves, and little control over long-term rates, then the spread should

be a good indicator of policy; the collection of papers by the central bankers of several

2For recent empirical evidence on the Fed's weak control of long rates, see Mehra (1996);

Akhtar (1995) o�ers a comprehensive survey of the literature.
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industrial countries in BIS (1995) suggests that such a pattern of control over interest

rates does indeed hold for most of the G-7 countries. A notable exception is Japan where,

as Tatewaki (1991) notes, �nancial markets were heavily regulated until the early 1980's;

as a consequence some interest rates, such as those on long-term government bonds, did

not adequately reect marked conditions. Only after banks were allowed to engage in the

dealing of long-term bonds in 1984 did the secondary market expand rapidly. Thus we may

expect the yield spread to be a poor indicator of Japanese monetary policy before about

1984. With this possible exception, another desirable feature of the spread is the ease with

which comparable indicators of monetary policy can be constructed across countries.

For all of these reasons, the spread is a useful and interesting indicator. We now

consider whether, in parallel with the literatures involving other measured aspects of the

monetary transmission process, we can detect asymmetry in the e�ects of this variable. We

also consider threshold tests on the short-term interest rate, for comparison. To the extent

that there is such evidence, we look for the diminished e�ectiveness at strongly expansion-

ary values which has been detected in measures of money supply shocks, particularly in

the U.S.

3. Data and models

For each country we assemble a data set containing time series of real output (gross

domestic product), real government expenditure, short- and long-term interest rates. Pre-

cise variable de�nitions and data sources are described in the Appendix. All series except

interest rates are transformed to logarithms. In order to construct a consistent German

data series, we use data applying to the pre-uni�cation borders of West Germany through

1994, the last year for which we could obtain data reported on this basis.
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The yield spread is simply the di�erence between the long- and short-term interest

rates at any point in time. However, because GDP data are only available at quarterly

frequency, we must construct a quarterly spread variable from higher-frequency interest

rate data. As well, GDP measurements reect developments over the entire quarter rather

than purely at a point in time; we therefore use a quarterly average for the spread rather

than a point-in-time value. To capture dynamics in the e�ect of the spread, we also consider

several moving averages of the quarterly spread in de�ning the monetary indicator, !t; used

in the tests below. The current quarterly-average spread is de�ned to be the mean of the

present month's spread and two monthly lags; the previous quarter's spread is the mean

of the monthly spreads in months three to �ve preceding the last month of the current

quarter, and so on.

The tests used in Section 4 require stationary regressors. For each of the seven coun-

tries, therefore, we begin by specifying a model of the changes in the logarithm of real

output. The models are derived from the general form

�yt = �0 +

pX
i=1

�i�yt�i +
kX

i=0

i�gt�i +
X̀
i=1

�i!t�i + �t; (1)

where yt is the logarithm of real GDP, gt is the logarithm of real government expendi-

ture, and !t�i is a function of the spread to be de�ned below. Some of the models also

incorporate a change in the short-term interest rate in addition to, or in place of, !:
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Table 1: Estimation results for models without threshold3

Model (1) with three-quarter moving-average de�nition of the spread4

Coef. or Ca Fr WG I J UK USA
statistic

constant .006 .005 .005 .004 .003 .003 .004
(t�) 5.90 3.08 2.81 3.24 1.53 1.87 3.97
�yt�1 0.12 -0.30 -0.12 0.40 -0.09 -0.09 0.18

(t�) 1.64 -3.75 -1.49 4.11 -1.08 -1.23 2.46
�yt�2 | | | 0.17 0.22 | |

(t�) | 1.83 2.76
�yt�3 | | | -0.24 0.18 | |

(t�) -2.86 2.13
�gt 0.06 0.31 0.31 0.20 0.23 0.27 0.20
(t�) 2.91 4.44 4.13 4.82 4.76 5.15 3.26
�gt�1 | | | -0.08 | | |

(t�) -1.71

!t�1(�103) 2.65 1.87 2.46 1.04 0.90 1.56 1.85

(t�) 5.26 1.91 2.95 1.92 0.83 2.18 4.49

Obs. 162 128 136 104 121 144 170
d.f. 158 124 132 97 115 140 166
R2 0.23 0.26 0.18 0.43 0.27 0.21 0.23

zBS 1.42 358 19.8 5.06 11.6 28.0 7.22
za 5.94 4.04 19.4 2.67 8.92 5.84 3.83
zh 4.57 35.0 8.39 15.4 31.7 1.22 10.5
r (d.f.) 6 6 6 12 10 6 6

3The statistics zBS; za and zh are respectively the Bowman-Shenton test for residual
normality, an LM autocorrelation test on lags 1-4, and an LM heteroskedasticity test.

Their asymptotic distributions are �2
2
; �2

4
and �2r respectively, where r is given in the

table. The number of observations is that which remains after allowing for lagged values.
4This corresponds to the Case B de�nition of section 4.
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Table 1 summarizes the results of �tting model (1) for each of the seven countries.

These models reect separate speci�cation searches to select lag lengths for each country,

and a base-case de�nition of !t�1 as a three-quarter moving average of the quarterly spread

de�ned above. The dating of this variable at t�1 reects the fact that the current-quarter

spread is not incorporated into any de�nition of the spread variable used below, consistent

with its possible use as a leading indicator.

These estimated representations are the context within which testing for a threshold

e�ect will take place. The tests require that we de�ne an additional threshold e�ect, that

is, e!t�1 = !t�1I[!t�1 � � ], where � is the threshold parameter and where the indicator

function is

I[!t�1 � � ] =

�
0; for !t�1 > �

1; for !t�1 � � .
(2)

Models based on (1) will then be estimated which include as regressors not only the original

spread variable !t�1 but also the threshold variable e!t�1; with a coe�cient that we will call

�: If the yield spread variable has a linear e�ect on output, then � = 0: Again, analogous

tests will also be carried out on the change in the short rate, for comparison.

4. Tests for asymmetry around an unknown threshold

4.1. Test procedure

The aim of this section is to carry out tests for asymmetry, or statistical signi�cance

of the threshold variable e!t�1; without specifying a priori the value of the threshold.

Doing so o�ers two potential advantages. First, the process of searching across a set of

threshold values o�ers the best chance of �nding any threshold e�ect which does exist: we

can compute the point around which any asymmetry is maximized. Most existing tests

take zero as the threshold; it is possible, however, that a distinction will be more readily
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apparent between values above and below some other point. Of course, such a procedure

invalidates standard inference.

Fortunately, there are tests whose distributions can be computed given a threshold

value chosen, in e�ect, to maximize the likelihood function of the model. Standard tests,

by contrast, treat the value of the threshold parameter as known. It is of course true

that a standard test (e.g., a t-test) of the null of symmetry, treating the value of the

threshold parameter as known, is valid when that value is selected independently of the

data. However, one might doubt that such independent selections could be made in data

sets as widely explored as those involving output and monetary variables in major industrial

countries. A second advantage of the type of test used here is that, by allowing explicitly

for maximization of the likelihood over the threshold parameter, we deal with the implied

potential for pre-test bias. This problem can imply a large departure from the nominal

distribution; see Galbraith (1996) for a simulation example.

The test procedure that we use, which explicitly accounts for the fact that the thresh-

old parameter is not identi�ed under the null hypothesis, is that of Hansen (1996). Hansen's

procedure allows us to simulate the limiting distribution of supremum statistics which

emerge from maximization over the values of the threshold parameter. From the simulation

results, the asymptotic distribution can be estimated, and p-values obtained. Simulations

in Hansen (1996) suggest good size and power performance of the tests based on either the

supremum or the average of LM and Wald statistics. Here we report the maximum of the

sequence of LM statistics. The threshold parameter is allowed to take, in turn, each value

in the sample range of the spread variable; following Andrews (1993), this set of values is

then trimmed by 15% of the sample at each end before computing the sup(LM) statistic.

The p-values from the asymptotic distributions are then obtained from 1000 replications
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of the simulation procedure.

As in any test based on a regression model, the results will depend to some extent on

the speci�cation of that model, the purpose of which is to control adequately for e�ects

other than those of the variable of interest. In order to examine the robustness of results

to small changes in the model, we consider a set of possible speci�cations and associated

test statistics, in the next sub-section.

4.2. Model speci�cation and sensitivity analysis

Table 2 gives asymptotic p-values, corresponding to the null of no threshold e�ect, for

each of the seven countries and for four possible speci�cations of the threshold variable,

and four other model speci�cations. Using the model type given in (1) above, Cases A

through C correspond to the speci�cation

!t�1 =

�
1

q

� qX
i=1

st�i;

where q = 2; 3; 4 respectively. Case D does not use an average of this type, but instead

takes a single quarterly lag of the spread, de�ning !t�i = st�i: The particular lag is chosen

to maximize the likelihood function. The estimated models described in Table 1 embody

the Case B de�nition, and apart from the varying de�nition of !t�1; the results in Cases

A{D of Table 2 results all use the models given in Table 1. In performing this sensitivity

analysis with respect to functions of the spread, our aim is to conserve test power by

concentrating the predictive content in a single variable, and also to avoid dependence on

a particular weighting of lagged spreads in computing test statistics.

Table 2 also explores sensitivity to speci�cation of the test regression. In the second

block of the table, the Case B speci�cation of the spread variable is used in the following

sets of models: Case E, a model in which all terms in g are omitted, leaving only dynamics
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in the dependent variable and the spread variable; Case F, like the base case B but with a

lagged di�erence of the short-term interest rate added; Case G, like the simpler model of

Case E but with the lagged di�erence of the short-term interest rate added; and Case H,

in which the spread variable in the base case is omitted and replaced with the short-rate

variable (in contrast with Case F, in which the two interest-rate variables appear). In this

last case, the threshold test is applied to the short-rate variable instead of to the spread;

in cases F and G, the test is applied to both interest rate variables. Results pertaining to

the short rate rather than to the spread are shown separately in the third block of Table

2.

Table 2: p-values for the null of no asymmetric e�ect5

Case Ca Fr WG I J UK USA

(i) Sensitivity to de�nition of the spread variable

A .03 .25 .53 .15 .97 .18 .09
B .01 .41 .31 .16 .79 .17 .03
C .01 .52 .31 .29 .31 .09 .02
D .01 .46 .32 .24 .16 .13 .02

(ii) Sensitivity to speci�cation of the test regression

E .02 .11 .41 .43 .95 .30 .02
F .01 .41 .29 .16 .73 .16 .04
G .01 .11 .40 .43 .97 .25 .03

(iii) Tests pertaining to the short-rate variable

F (spread) .13 .94 .43 .12 .12 .74 .10

G (spread) .14 .77 .33 .12 .01 .85 .11
H .03 .05 .27 .50 .07 .89 .01

5Estimated p-values less than 0.01 are shown as 0.01: the one thousand replications of the

test simulations used here are insu�cient to distinguish very small values.
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There are several noteworthy points. First, at the conventional level of 0.05 or 5%,

there is no statistically signi�cant evidence of threshold e�ects of the spread outside the

U.S. and Canada; by contrast, the null of no asymmetry is soundly rejected in both of those

countries. However, it is important that, from Table 1, the U.S. and Canada are the two

countries for which the e�ect of the spread variable itself was most strongly signi�cant; the

yield spread tended to be near the borderline of conventional signi�cance in four of the other

�ve countries. In the Japanese case, the yield spread was statistically insigni�cant. Our

inability to detect a departure from the linear e�ect may be attributable to the weakness

or absence of the e�ect of the yield spread in some of these countries, particularly Japan;

recall the argument of Tatewaki (1991) described above.

There is little dependence of these qualitative results on the speci�cation of the spread

variable or on the model speci�cation. While some variation in the p-values does occur

across models, qualitative results are virtually insensitive to these speci�cation choices.

With respect to tests on the change in the short-term rate in Case H, and as additional

regressor in Cases F and G, the results are generally weaker in the U.S. and Canada, an

outcome compatible with �ndings cited above suggesting that the spread is the superior

indicator. In Japan, by contrast, results are much stronger: one 1%-level rejection appears,

and the other two p-values are near 10%. Such an outcome is consistent with the superior

performance of the short-term rate alone for Japan as an indicator of monetary policy,

because of the unreliability of long-rate measures, as discussed above. In other countries

there is, again, little evidence against the null of no asymmetry.

The result suggesting asymmetry in the U.S. is consistent with a good deal of previous

literature concerning the impacts of money supply shocks in the U.S., although the pro-

cedure here o�ers the advantage of providing a test valid with data-based selection of the
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point around which asymmetry is observed. In the U.S., the evidence points to asymmetry

around a large positive value of the spread (around 195 basis points or 1.95 percentage

points in the base case), but not around values near zero. That is, the linearity of the

e�ect of the yield spread on output, or on appropriate forecasts of output, appears to

break down for large (strongly expansionary) values of the spread. This is also consistent

with the results on U.S. data from similar inferential procedures in Galbraith (1996), where

money supply measures were used in examining credit rationing models. In Canadian data

as well, the optimal value of the threshold is estimated to be a large positive number (1.44

percentage points in the base case).6

As a further aid to interpretation of these results, consider Figures 1 and 2 which depict

the asymmetric relationships between the yield spread and output growth for Canada and

the U.S. respectively. These curves are constructed by subtracting the non-spread e�ects

from the �tted output growth values in the Case B model speci�cation, using the optimized

value of the threshold. Note that the test procedure adopted above does not force the lines

above and below the threshold to meet at a single point; hence the discontinuity at the

threshold.

Again, we �nd that these optimized values of the threshold lie at large positive values

for both Canada and the U.S. for both countries. If we accept that the yield spread captures

the direction of monetary policy in some degree, then such values for the threshold would

be associated with strongly expansionary monetary episodes, since short term rates are far

below long-term rates. When the signi�cant threshold terms e!t�1 based on these values

are incorporated into the models, we can compare estimates of the augmented models

6In Cases A{D of Table 2, the estimated threshold values for the U.S. are 2.07, 1.95, 1.91
and 2.14 percentage points respectively; for Canada, 1.82, 1.44, 1.48 and 2.13 percentage

points.
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with estimates of the base-case models presented in Table 1. The augmented model of the

Canadian data is estimated as

�yt =0:007 + 0:10�yt�1 + 0:06�gt + 1:22� 10�3!t�1 + 3:46� 10�3e!t�1;

(7:03) (1:43) (3:22) (1:95) (3:60)
(3)

the augmented model of the U.S. data is estimated as

�yt =0:004 + 0:16�yt�1 + 0:19�gt + 0:70� 10�3!t�1 + 1:96� 10�3e!t�1:

(4:60) (2:16) (3:18) (1:17) (2:63)
(4)

These results can be interpreted as follows. To the extent that the yield spread cap-

tures the impact of monetary policy on output growth, then this impact is substantial and

statistically signi�cant. However, the additional impact obtained from a very large spread

is small and of dubious statistical signi�cance: the below-threshold terms e!t�1 are strongly

signi�cant, but the additional e�ect proportional to spread with no threshold (!t�1) is not

statistically signi�cant in the U.S., and is borderline in Canada (at conventional levels).

If the spread is simply viewed as a leading indicator, a higher spread always suggests

higher output growth, but the proportionate impact of the spread is reduced for large

spread values; additional declines in short-term rates relative to long-term rates have di-

minished marginal impacts once the threshold level is crossed. To the extent that the link

is viewed as causal because the spread represents monetary policy, the e�ect of strongly

expansionary yield spreads is proportionately lower than that of more moderate values,

but the marginal impact of more aggressively expansionary policy is nonetheless always

positive.7

7In making this interpretation we of course ignore the discontinuity that appears in the

unconstrained estimates of Figures 1 and 2.
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5. Concluding remarks

The use of some transformation of the spread between long-term and short-term in-

terest rates is successful in predicting changes in output in all G-7 countries except Japan.

Other evidence has also suggested that such information generally provides a good measure

of the direction of monetary policy. However, using this indicator on G-7 data produces

little evidence of asymmetric e�ects of the yield spread outside the U.S. and Canada.

One legitimate interpretation of these results is that the non-rejections in most coun-

tries of the sample simply reect lower test power, possibly because the spread is itself a

weaker indicator of the impact of monetary policy than in the North American economies,

leading to a reduced ability to detect relatively subtle features of the relationship. On

this interpretation, threshold asymmetry or other non-linearity will eventually be reliably

detectable as further sample information accumulates.

The other possibility is that there are genuine di�erences in the monetary transmission

mechanisms of the G-7 countries with respect to the importance of a non-linearity of this

type. If this is so, it is interesting to ask why the U.S. and Canada appear to di�er

from other countries. It may be that any di�erence lies in some uniqueness of the U.S.,

while the similarity of Canadian results follows from the importance of U.S. monetary

policy in constraining Canadian monetary policy; the very strong trade and investment

links between the two economies, and the sensitivity of Canada-US capital ows to the

interest rate di�erential, make this suggestion plausible. An explanation for the U.S. result

might lie in the world-currency role of the U.S. dollar,8 and in the relatively low degree

of dependence on foreign trade of the U.S. economy. In many countries, monetary policy

operates through both interest rate and exchange rate channels; expansionary policy that

8We thank J.-P. Aubry for suggesting this explanation.
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lowers interest rates also tends to cause a depreciation of the domestic currency, thereby

expanding domestic output. In the U.S., because of both the relatively low importance of

trade, and the fact that many commodities are priced in U.S. dollars, the exchange rate

channel might assume less importance. It is possible that outside the U.S., exchange-rate

e�ects can mitigate a diminished e�ectiveness of monetary policy through the interest-rate

channel when spreads become very high (policy attempts to be very expansionary); we

may conjecture that this exchange-rate mechanism is of little importance in the U.S., so

that the diminished e�ectiveness at high spreads does appear through a threshold e�ect.

We conclude that the evidence for asymmetry of e�ect of yield spreads on predicted

output is strong in the U.S. and Canada, and weak outside, and that further research is

necessary in order to understand the reasons for such di�erences as do exist.
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Appendix: data sources

The de�nitions of the variables used in the paper are given below. All variables, with
the exception of interest rates, are transformed to natural logarithms. National accounts
and price data are seasonally adjusted. All data used are quarterly; interest rates and
consumer prices were converted to quarterly observations by averaging the monthly obser-
vations within each quarter. Data were obtained from the International Monetary Fund's
International Financial Statistics, the OECD's Main Economic Indicators, the FRED data-
base at the Federal Reserve Bank of St. Louis, Statistics Canada's CANSIM database and
the Bank of Canada.

1. Canada (1956:1 to 1997:2)

{ Short-term interest rate: 90-day commercial paper rate (CANSIM B14017)

{ Long-term interest rate: Average yield of 10-year and over Government of Canada
marketable bonds (CANSIM B14013)

{ Output: Nominal GDP (CANSIM D20000)

{ Price level: GDP deator, 1986=100 (CANSIM D20556)

{ Government spending: Nominal government consumption and investment (CANSIM

D20181 + D20192)

2. France (1965:1 to 1997:4)

{ Short-term interest rate: Monthly average of rates for day-to-day loans against private
bills (IMF 132F60BZ)

{ Long-term interest rate: Average yield to redemption of public sector bonds with an
original maturity of more than �ve years (IMF 132F61Z)

{ Output: Nominal GDP (IMF 132F99CBZ)

{ Price level: Consumer prices, 1990-100 (IMF 132F64Z)

{ Government spending: Nominal government consumption (IMF 132F91CFZ)

3. (West) Germany (1960:1 to 1994:4)
{ Short-term interest rate: Monthly average of ten daily average quotations for day-to-
day money (IMF 134F60BZ)

{ Long-term interest rate: Weighted average of all public sector bonds with an average
remaining life to maturity of more than three years, or four years before January 1977
(IMF 134F61Z)

{ Output: Nominal GNP (Bank of Canada)

{ Price level: Consumer prices, 1991=100 (Bank of Canada)

{ Government spending: Nominal government consumption (Bank of Canada)

4. Italy (1971:1 to 1997:4)

{ Short-term interest rate: Three-month interbank rate (IMF 136F60BZ)

{ Long-term interest rate: Average government bond yield, 9-10 years (15-20 years prior

to April 1991) (IMF 136F61Z)

19



{ Output: Nominal GDP (IMF 136F99CBZ)

{ Price level: Consumer prices, 1990=100 (IMF 136F64Z)

{ Government spending: Nominal government consumption (IMF 136F91CFZ)

5. Japan (1966:3 to 1997:4)
{ Short-term interest rate: Lending rate for collateral and overnight loans in the Tokyo
Call Money Market; prior to November 1990, lending rate for collateral and uncondi-
tional loans (IMF 158F60BZ)

{ Long-term interest rate: 10-year central government bond rate
(OECD S0050562000AH)

{ Output: Nominal GDP (OECD S005000100002)

{ Price level: GDP deator, 1990=100 (OECD S10500043009J)

{ Government spending: Nominal government expenditures (OECD S105001200012)

6. United Kingdom (1961:1 to 1997:4)

{ Short-term interest rate: 3-month Treasury Bill rate (IMF 112F60BZ)
{ Long-term interest rate: Theoretical gross redemption bond yields. Issue at par with
20 years to maturity (IMF 112F61Z)

{ Output: Nominal GDP (OECD S128000300002)

{ Price level: GDP deator, 1990=100 (OECD S12800043009J)

{ Government spending: Nominal government consumption (OECD S128001210072)

7. United States (1954:3 to 1997:4)

{ Short-term interest rate: Federal Funds Rate (Federal Reserve Bank of St. Louis)

{ Long-term interest rate: 10-year government bond rate (Federal Reserve Bank of St.

Louis)

{ Output: Nominal GDP (Bank of Canada)

{ Price level: GDP deator, 1987=100 (Bank of Canada)

{ Government spending: Nominal government consumption and gross investment (Bank

of Canada)
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