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Abstract

According to the discounted-cash-flow valuation model stock prices should lead measures of real
activity as stock prices are built on expectations of these activities. Several empirical studies show
that, indeed, a substantial fraction of the changes in growth rates of real activity can be
explained by past aggregate stock return variations in the US as well as in other G-7 countries
from the 1950s to the 1990s. However, the results presented in Binswanger (2000) suggest that
the traditionally strong relation between stock returns and subsequent growth rates of real
activity has disappeared in the United States around 1984. This paper investigates whether the
breakdown in the traditional relation between stock returns and growth rates of real economic
activity in the United States can also be found in the other G-7 countries (Canada, France,
Germany, Italy, Japan, UK). The results strongly suggest that a similar breakdown occurred in
Japan. Temporary breakdowns possibly also occurred in Canada and Germany, while the
evidence speaks against a breakdown in the UK. The results for France and Italy are

inconclusive.

JEL-Classification: E44, G12
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1 Introduction

According to the discounted-cash-flow valuation model stock prices should reflect investors*
expectations of future real economic activity. The fundamental value of a firm's stock will equal
the expected present value of the firm's future payouts (dividends). And future payouts must
ultimately reflect real economic activity as measured by industrial production or GDP (see e.g.
Morck et al., 1990; Shapiro, 1988). Consequently, stock prices should lead measures of real
activity as stock prices are built on expectations of these activities.

Several studies (e.g. Barro, 1990; Choi et al., 1999; Fama, 1990; Schwert, 1990) found that,
indeed, a substantial fraction of quarterly and annual aggregate stock return variations can be
explained by future values of measures of aggregate real activity in the United States. Peiro
(1996) and Choi et al. (1999) confirm this result for several other industrial countries.
Furthermore, Domian and Loutan (1997) find evidence for an asymmetry in the predictability of
industrial production growth rates by stock returns. According to their results, negative stock
returns are followed by sharp decreases in industrial production growth rates, while only slight
increases in real activity follow positive stock returns. This conclusion is also supported by Estrella
and Mishkin (1996), who find stock prices to be especially powerful in predicting recessions
particularly one to three quarters ahead.

Most of the studies on the relation between stock returns and real economic activity use data
that starts in the 1950s and ends in the 1980s or 1990s." Therefore, the stock market
movements in the 1980s and 1990s do not exert a large influence on the regression results.
However, the results reported in Binswanger (2000) suggest that the traditionally strong relation
between stock returns and subsequent growth rates of real activity has disappeared in the
United States around 1984. Since then, the stock market does not lead real economic activity as
regressions fail to establish any significant relation between stock returns and growth rates of
industrial production or GDP. This structural break in regressions of stock returns on growth
rates of real economic activity coincides with the start of the second large stock market boom
after World War Il (the first boom lasted from the late 1940s until the mid 1960s) that
dominated the stock market since the early 1980s. Therefore, the results could also be
interpreted as evidence for the emergence of a speculative bubble that ended the role of the
stock market as a leading indicator of real economic activity.

This paper investigates whether the breakdown in the traditional relation between stock returns
and growth rates of real economic activity in the United States can also be found in the other G-
7 countries (Canada, France, Germany, Italy, Japan, UK) by looking at data from 1960 to 1999.
As there is strong evidence for an increasing correlation between stock market movements in the
US and other industrial countries (see, for example. Meric and Meric, 1997; Oertmann and
Zimmermann, 1998; Wu and Su, 1998) it would not be surprising if a similar breakdown could
be detected in other countries as well.

However, there are reasons why such a breakdown may not be as easily detected as in the
United States. First, some G-7 economies are small as compared to the US economy and many

! Schwert (1990) uses data that goes back to 1889, which confirms a significant relation between stock
returns and real economic activity over a time span of one hundred years.
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of the large companies that are included in the stock indices partially produce goods and services
abroad. Therefore, investors’ expectations of future payouts are traditionally less related to the
expected development of domestic real activity. Second, in spite of the increasing correlation
between stock markets, the stock market booms in some other industrial countries during the
1980s and 1990s are less pronounced than in the US and more difficult to identify. For these
reasons it may prove to be more difficult to derive a conclusion concerning a possible
breakdown in the relation between the stock market and real activity in these countries.

The paper is organized as follows. Section 2 describes the variables used in the following
regressions and explains the choice of the regression periods. Section 3 shows the results of unit
root tests and cointegration tests and explains why based on these results the OLS method is
used in the regressions presented in Section 4, which additionally also presents CUSUM tests.
Section 5 concludes and offers some interpretations of our findings.

2 Variables and Sample Periods

The standard discounted-cash-flow model implies that stock prices lead real economic activity if
investors' expectations about firms* future payouts are correct on average. On an aggregate
level, the expected future payouts must ultimately also reflect the anticipated development of
the real economy as expressed by industrial production, GDP or investment. Most of the
previous studies concentrate on industrial production as the variable representing real economic
activity, mainly because it is readily available on a monthly basis. However, as economic
development in industrial countries is characterized by a shrinking industry-sector share of GDP
since decades, industrial production may not be the best choice for a variable representing
aggregate real economic activity. Therefore, all of the tests presented in Section 4 use industrial
production as well as GDP because using GDP instead of industrial production may lead to
different results.

Binswanger (2000) tested whether the traditionally close relation between GDP, industrial
production and stock prices in the US over time horizons up to two years, that had been found
in Barro (1990), Fama (1990) and Schwert (1990) and that, again, is confirmed in Choi et al.
(1999) still holds up during the most recent stock market boom on the US stock market. In this
paper we will run regressions with data from all G-7 countries in order to find out whether the
structural break in the relation between stock returns and the growth rates of real economic
activities reported in Binswanger (2000) can also be found in the other G-7 countries. First, we
will test, whether stock prices lead real economic activities in each country over the whole
sample period which ranges from 1960 till 1999. This sample period is similar to the one
investigated by Choi et al. (1999), who run their regressions with data ranging from 1957 till
1996 and find that stock returns significantly correlate with growth rates of industrial production
in all G-7 countries with the exception of Italy. Then, we will run separate regressions for recent
boom periods in each country and test whether the result is significantly different over these
periods if compared to the results for the whole sample and for a subsample covering the period
before the recent stock market boom.

The data used in this paper are from the International Financial Statistics of the IMF and consist
of the aggregate stock price indices, industrial production indices, consumer price indices and
nominal GDPs for the G-7 countries. All data series are available from 1960 to 1999 with the
exception of Germany, where the aggregate stock price index starts in 1970. The nominal stock
price indices and GDP are converted into real data by dividing by the consumer price index for
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each country. Growth rates are the log differences of quarterly observations and real stock
returns are continuously compounded quarterly returns.

Fama (1981, 1990) finds the degree of correlation between stock returns and production growth
rates to be increasing with the length of the time period for which growth rates and returns are
calculated. The explanation offered by Fama (1990) is that information about a certain
production period is spread over many previous periods. Therefore, short horizon returns only
explain a fraction of future production growth rates but this fraction gets the larger the longer is
the time horizon of returns. The argument simply takes care of the fact that not all information
about future production becomes publicly known over a short time period. Information is rather
disseminated over longer time periods as production activities actually take place. And indeed,
results in Fama (1990) as well as in Binswanger (2000) suggest that monthly stock returns
possess only little explanatory power for subsequent growth rates in real activity.

Consequently, evidence concerning the relation between stock returns and real economic
activity mainly comes from regressions using quarterly and annual observations. In this paper we
will concentrate on regressions using quarterly observations. We do not use annual observations
because some of the investigated subsample periods are rather short and we would be forced to
use overlapping quarterly observations in those regressions as in Fama (1990) and Binswanger
(2000). However, international comparisons of regressions using overlapping observations based
on statistical measures such as R? and the F-test could be misleading in this case because the
error term will be serially correlated and lead to biased estimates of these statistics.?

Figures 1 and 2 show the development of quarterly real stock prices from 1960 till 1999 in each
of the G-7 countries.

3.0

25| Germany
UK

2.04 France

1.5

1.0

05. Italy

OO LI | L | LI | | | LI | LI | L | LI

60 65 70 75 80 85 90 95 00

Figure 1: Real stock prices in European G-7 countries (1960 = 1)

Note: Data are from the International Financial Statistics of the IMF and the aggregate stock price index is
deflated by the consumer price index in each country.

2 This is also true if the standard errors of the estimated coefficients are adjusted for residual
autocorrelation by, for example, using the method developped by Newey and West (1987).
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Figure 2: Real stock prices in the non-European G-7 countries (1960 = 1)

Note: Data are from the International Financial Statistics of the IMF and the aggregate stock price index is
deflated by the consumer price index in each country.

It can clearly be seen that real stock prices were increasing in all countries since 1983 but the
actual patterns of real stock price development vary quite a lot among the G-7 countries. The
boom is most prevalent in the US, where real stock prices steadily increased between 1983 and
1999 with only a short interruption in 1987. Of course, Japanese stock prices grew even more
during the 1980s but they continuously declined again since 1990 when the boom suddenly
came to an end, which makes Japan a rather special case. Stock market booms over the 1983-
1999 period can also be detected in France, Germany and the UK, although these booms are
not as steady as in the US. On the other hand, booms are less obvious in Canada and Italy.

As real stock prices started raising in all countries in 1983 with the exception of Italy (where they
started raising in 1985), we take the first quarter of 1983 as the starting point of the current
stock market boom and divide the 1960-1999 sample in two subsamples which cover the time
periods from 1960 to 1982 and 1983 to 1999 respectively. However, because the results of
regressions over the 1983-1999 subsample could be driven by the stock market crash in 1987,
results probably look different if we exclude the 1983-1988 episode. Therefore, we also run
regressions over a 1989-1999 subsample

Tables 1 and 2 show the contemporaneous correlations among stock returns in all G-7 countries
over the periods from 1960 to 1983 and from 1983 to 1999.
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Canada France  Germany Italy Japan UK USA

Canada 1.00
France 0.51 1.00

Germany | 0.44 0.46 1.00

Italy 0.31 0.33 0.06 1.00

Japan 0.48 0.37 0.49 0.25 1.00

UK 0.49 0.50 0.49 0.21 0.52 1.00

USA 0.76 0.48 0.50 0.29 0.58 0.65 1.00

Table 1: Contemporaneous correlations of quarterly stock returns from 1960 t01982

Canada France Germany lItaly Japan UK USA

Canada 1.00
France 0.58 1.00

Germany | 0.56 0.70 1.00

Italy 0.36 0.63 0.61 1.00

Japan 0.40 0.33 0.17 0.33 1.00

UK 0.67 0.62 0.57 0.47 0.42 1.00

USA 0.79 0.66 0.59 0.44 0.28 0.74 1.00

Table 2: Contemporaneous correlations of quarterly stock returns from 1983 to 1999

Not surprisingly, correlations among quarterly real stock returns tend to be higher during the
1983-1999 period than during the 1960-1983 period. Correlations seem to have increased
especially after the 1987 crash among European stock markets as well as between European
stock markets and the US stock market (Meric and Meric, 1997). The only exception is the
Japanese stock market where stock returns show lower correlation with other stock markets
during the 1983-1999 period, but this is caused by the special development of the Japanese
stock market during this period. The contemporaneous correlation is especially high among
Canada, the US and the UK. But also the correlation of US stock returns to stock returns in
France and Germany is quite high during the 1983-1999 period.

3 Testing for Cointegration

Most of the previous studies examining the relation between stock returns and real economic
activity use the OLS method and regress stock returns on contemporaneous and lagged growth
rates of industrial production or of GDP. Choi et al. (1999) argue that this in fact represents a
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misspecification if the levels of the time series are non-stationary but cointegrated as in this case
an error correction model should be used instead of standard OLS regressions.

In their own tests, Choi et al. (1999) find that the log levels of industrial production and real
stock prices are non-stationary, while the first differences (growth rates) appear to be stationary
in all countries showing that industrial production and real stock prices are both I1(1).
Furthermore, the log levels of industrial production and real stock prices are cointegrated in each
of the G-7 countries at either monthly, quarterly or annual frequencies over the period from
1957 to 1996 according to the results presented in Choi et al. (1999). Consequently, we also
test for cointegration between real stock prices and industrial production as well as between real
stock prices and real GDP in each of the G-7 countries, in order to find out whether using an
error correction model would be more appropriate than using OLS regressions.

We first have to test whether the time series under investigation are actually non-stationary and
to what degree they are integrated if the null hypothesis of non-stationary cannot be rejected.
Table 3 shows the results of the Augmented Dickey-Fuller unit root test for the levels as well as
for the first differences of real stock prices, industrial production and real GDP over the full
sample period (Germany 1970-1999).

The test includes 4 lags, an intercept, and a trend

Sample: 1960 - 1999

Country Stock prices Industrial production Real GDP

Levels First differences Levels First differences Levels First differences

USA -2.65 -3.62* -1.89 -5.28**  -3.02 -4.85**
Canada -1.39 -5.91** -2.69 -5.24** -2.30 -5.02**
France -0.44 -4.95** -2.01 -6.05** -2.15 -5.05**
Germany -1.93 -4.37%* -2.58 -5.67** -2.38 -4.26**
Italy -2.98 -5.70** -2.98 -6.57** -2.74 -6.82**
Japan -2.04 -4.96** -2.10 -5.89** -2.21 -4.10**
UK -1.08 -5.87**  -3.01 -5.61**  -2.39 -4.56**

Table 3: Augmented Dickey-Fuller unit root tests

Notes: *(**) Rejection of the null hypothesis of hon-stationarity at the 5 (1) percent level. Neither
excluding the time trend nor changing the number of lags significantly alters the results of the ADF
statistics.

The unit root tests show that all variables are 1(1) and, therefore, non-stationary at their levels
but stationary at their first differences. Consequently we can test for cointegration, which we do
by using Johansen’s VAR-based cointegration test that uses a vector error correction
specification including p lags of the following form
p-1
Bz, =a+bd +MNz,_+ [0z +¢ (1)

k=1
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where zis the 2 x 1 vector of the I(1) variables, which are either real stock prices and industrial
production or real stock prices and real GDP, d,is a time trend; ¢,is a white noise error; and the
vectors and matrices of parameters (&, b, I1, I',) are dimensioned conformably. The hypothesis
of cointegration between the variables is formulated as a test of the rank of 77, which equals the
number of cointegrating vectors. It can be decomposed into /7= af', where f is a matrix of
long-run coefficients and « is a matrix of speed of adjustment coefficients. Thus, fz., represents
the cointegrating relationship and o provides information on the short-run response of stock
prices and real activity. The results using the Johansen methodology are displayed in Table 4.

The test includes 4 lags and assumes a linear deterministic trend in the data. The test statistic
shown in the Table is the likelihood ratio (trace statistic).

Sample: 1960 - 1999

Country Stock prices and industrial production Stock prices and real GDP
USA 21.99** 21.51**

USA (1960-1987) 13.10 11.86

Canada 3.69 2.72

France 10.81 10.10
Germany 7.42 5.71

Italy 18.57* 14.79

Japan 5.86 8.97

UK 5.54 4.44

Table 4: Johansen cointegration tests

Notes: *(**) Rejection of the null hypothesis of no cointegration at the 5 (1) percent level.Altering the test
assumptions or the number of lags does not significantly alter the test statistics.

The results of our cointegration tests stand in sharp contrast to the results reported in Choi et al.
(1999).3 According to our results the null hypothesis of no cointegration at quarterly frequencies
cannot be rejected in most countries. The only exceptions are the US, where a cointegrating
relation seems to exist between stock prices and industrial production and real GDP, and Italy,
where a cointegrating relation possibly exists between stock prices and industrial production. But
even the positive result for the US has to be interpreted with caution. If we test for cointegration
in samples that end before the second quarter of 1998, the null hypothesis of no cointegration
cannot be rejected even at the 5 percent level. The test result appears to be very sensitive with
respect to the chosen endpoint of the sample and our test results would not suggest a
cointegration relationship between stock prices and real economic activity in the US for the
sample period used in Choi et al. (1999). Based on our own cointegration tests we assume that
there is no cointegration between real stock prices and real economic activity. Therefore, we will
not use an error correction model in the following tests and instead use OLS regressions as in
Binswanger (2000).*

% Choi et al. (1999) use the Engle-Granger methodology instead of the Johansen methodology which can
lead to different results as indicated in Dickey et al. (1994, p. 36). However, even if we use the Engle-
Granger methodology our results hold up and the null hypothesis of no cointegration cannot be rejected
in any of the G-7 countries.

4 Actually, the lack of cointegration between stock indices and real economic activity already indicates
that a stable relationship between these variables probably does not exist and that a breakdown may
have occurred between 1960 and 1999.
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4 Regressions of Growth Rates of Real
Economic Activity on Contemporaneous
and Past Stock Returns

In this Section we will present the results of the OLS regressions of quarterly growth rates of
industrial production and of quarterly growth rates of real GDP on quarterly real stock returns.
The estimated equations are

4
g =at br_ +t¢g (2

k=0
where g, stands for the quarterly growth rate of real activity from ¢- 1 to ¢ and r,,stands for
the real stock return from - k- 1 to £- k We include the same amount of lags of real stock
returns in the regressions as Fama (1990) and Binswanger (2000) in order to make our results
directly comparable to the results of the previous research on the US economy. All regressions
are estimated for four different sample periods, which are 1960-1999, 1960-1982, 1983-1999,
and 1989-1999. Table 5 shows the results of the regressions using the growth rate of industrial
production as the dependent variable and Table 6 does the same for regressions using growth
rates of real GDP.
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Country 1960-1999 1960-1982 1982-1999 1989-1999

us Adj. R? 0.26 0.39 0.10 0.04
S.E. 0.01 0.02 0.01 0.01
F-statistic (p-value) 0.00 0.00 0.04 0.27
Chow-test (p-value) 0.00

Canada Adj. R? 0.23 0.36 0.06 0.18
S.E. 0.02 0.01 0.02 0.01
F-statistic (p-value) 0.00 0.00 0.11 0.03
Chow-test (p-value) 0.49

France Adj. R? 0.00 0.01 0.04 0.09
S.E. 0.03 0.03 0.01 0.01
F-statistic (p-value) 0.41 0.36 0.20 0.13
Chow-test (p-value) 0.40

Germany  Adj. R? 0.06 0.26 0.00 0.32
S.E. 0.02 0.02 0.02 0.01
F-statistic (p-value) 0.04 0.00 0.43 0.00
Chow-test (p-value) 0.06

Italy Adj. R? 0.03 0.01 -0.00 0.13
S.E. 0.03 0.03 0.02 0.02
F-statistic (p-value) 0.21 0.21 0.44 0.08
Chow-test (p-value) 0.34

Japan Adj. R? 0.20 0.32 0.15 0.06
S.E. 0.02 0.02 0.01 0.01
F-statistic (p-value) 0.00 0.00 0.01 0.20
Chow-test (p-value) 0.00

UK Adj. R? 0.10 0.10 0.02 0.17
S.E. 0.02 0.02 0.01 0.01
F-statistic (p-value) 0.00 0.02 0.29 0.05
Chow-test (p-value) 0.71

Table 5: Regressions of quarterly growth rates of industrial production on quarterly stock returns

Notes: Adj. R? stands for the adjusted R-squared, S. E. stands for the standard error of the regression, F-
statistic gives the significance level at which the null hypothesis that all coefficients are zero can be
rejected, The Chow-test refers to the Chow breakpoint test and gives the significance level of the F-test at
which the null hypothesis of no subsample instability can be rejected for the first quarter in 1983.
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Country 1960-1999 1960-1982 1982-1999 1989-1999

us Adj. R? 0.15 0.27 0.03 0.07
S.E. 0.01 0.01 0.01 0.01
F-statistic (p-value) 0.00 0.00 0.23 0.16
Chow-test (p-value) 0.01

Canada Adj. R? 0.13 0.19 0.13 0.30
S.E. 0.01 0.01 0.01 0.01
F-statistic (p-value) 0.00 0.00 0.02 0.00
Chow-test (p-value) 0.01

France  Adj. R? -0.03 -0.05 -0.04 0.08
S.E. 0.02 0.02 0.01 0.01
F-statistic (p-value) 0.95 0.93 0.78 0.16
Chow-test (p-value) 0.51

Germany Adj. R? 0.02 0.19 -0.00 0.08
S.E. 0.01 0.01 0.02 0.02
F-statistic (p-value) 0.19 0.02 0.45 0.14
Chow-test (p-value) 0.34

Italy Adj. R? 0.01 0.03 0.02 -0.05
S.E. 0.01 0.02 0.01 0.01
F-statistic (p-value) 0.33 0.19 0.28 0.69
Chow-test (p-value) 0.04

Japan Adj. R? 0.05 0.09 0.01 -0.10
S.E. 0.02 0.02 0.01 0.01
F-statistic (p-value) 0.02 0.03 0.35 0.91
Chow-test (p-value) 0.02

UK Adj. R? 0.03 0.01 0.05 0.09
S.E. 0.01 0.02 0.01 0.01
F-statistic (p-value) 0.09 0.34 0.17 0.15
Chow-test (p-value) 0.87

Table 6: Regressions of quarterly growth rates of GDP on quarterly stock returns

Notes: Adj. R? stands for the adjusted R-squared, S. E. stands for the standard error of the regression, F-
statistic gives the significance level at which the null hypothesis that all coefficients are zero can be
rejected, The Chow-test refers to the Chow breakpoint test and gives the significance level of the F-test at
which the null hypothesis of no subsample instability can be rejected for the first quarter in 1983.

The results for the US confirm the results reported in Binswanger (2000) where the full sample
ranged from 1953 till 1997. No matter whether we use industrial production growth rates or real
GDP growth rates as the dependent variable, there is a breakdown in the relation between stock
returns and growth rates of real activity in the early 1980s. Stock returns clearly correlate with
growth rates over the full sample and this relation is especially strong over the 1960-1982
subsample. However, the correlation is absent if we test for the 1983-1999 as well as the 1989-
1999 subsample as can be seen from the estimated values of the adjusted R*- and the F-statistic.
A result that would be even more obvious if we would test for a subsample that starts in 1984
instead of 1983, because, as mentioned in Binswanger (2000), regression diagnostics and Chow
breakpoint tests suggest a structural break in the US in the third quarter of 1984 rather than in
the first quarter of 1983.
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The results for the other six G-7 countries are quite mixed. For some countries (Canada,
Germany, Japan) the results indicate a similar although less pronounced breakdown in the
correlation between stock returns and subsequent real activity. However, only in Japan the
correlation is absent in the 1983-1999 as well as in the 1989-1999 subsample. On the other
hand, the results for the 1983-1999 and the 1989-1999 subsample are quite different in Canada
and Germany. The results suggest that in these countries the relation only disappeared
temporarily during the 1983-1988 episode, while stock returns correlate again with growth rates
of real activity thereafter.

For the other remaining three countries (France, Italy, UK) an interpretation of the results is
more difficult. In the UK, the correlation between stock returns and real activity appears to be
somewhat stronger than in France and Italy, but weaker than in the other G-7 countries. The
results indicate a pattern similar to the one observed in Canada and Germany, but the
correlation is also quite weak over the 1960-1982 subsample, which makes an interpretation
rather difficult. As far as France and Italy are concerned, no significant correlation between stock
returns and growth rates of real activity can be detected no matter whether one tests for the full
sample or any of the subsamples.”

In all countries, the correlation between stock returns and growth rates of industrial production
are more significant than the correlation between stock returns and growth rates of real GDP.
Therefore, our interpretation of the results is largely based on the results of the regressions using
the growth rate of industrial production as the dependent variable. However, the correlation
between stock returns and growth rates of real GDP is much stronger if quarterly stock returns
are regressed on annual growth rates of GDP instead of quarterly growth rates as shown in
Binswanger (2000) and Fama (1990).

The test statistics of the OLS regressions presented in this Section emphasize an ex-post view of
the correlation between stock returns and growth rates of real activity (in-sample analysis). In
further tests we adopt a more ex-ante perspective by additionally estimating the recursive least
squares by using equation (2) again. In recursive least squares the equation is estimated
repeatedly, using ever larger subsets of the sample data. If there are 4 coefficients to be
estimated in the b vector, then the first A observations are used to form the first estimate of &.
The next observation is then added to the data set and A+ 1 observations are used to compute
the second estimate of &. This process is repeated until all the sample points 7have been used,
yielding 7- k+ 1 estimates of the b vector. At each step the last estimate of b can be used to
predict the next value of the dependent variable. The one-step ahead forecast error resulting
from this prediction, suitably scaled, is defined to be a recursive residual.

In the following Figures, we will present the results of the CUSUM test (Brown, Durbin, and
Evans, 1975) of the OLS regressions with the growth rate of industrial production as the
dependent variable. The CUSUM test is based on the cumulative sum of the recursive residuals.
Figures 3 to 9 plot the cumulative sum together with the 5% critical lines for each country. The
test finds parameter instability if the cumulative sum goes outside the area between the two
critical lines.

® This finding is partially confirmed by the error correction model estimated by Choi et al. (1999), where
no significant corrrelation can be found for Italy over the 1957-1996 period, while the results still suggest
a significant correlation for France.
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The CUSUM test is based on the statistic,

w= t=k+1,.., T 3)

izk+1 S

where wis the recursive residual, sis the standard error of the regression fitted to all 7sample
points.
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Figure 3: CUSUM test for the US
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Figure 4: CUSUM test for Canada
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Figure 5: CUSUM test for France
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Figure 6: CUSUM test for Germany
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Figure 7: CUSUM test for Italy
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Figure 8: CUSUM test for Japan
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Figure 9: CUSUM test for the UK

The CUSUM test provides evidence for coefficient instability in the US, Canada, Italy and Japan,
where W, moves outside the critical 5 percent line in the early 1980s. This movement is most
evident in the tests for the US and Japan, which strongly confirms the results from the OLS
regressions shown in Table 5. No coefficient instability can be found in France, Germany and the
UK. However, the result for Germany has to be interpreted with caution as this sample starts in
1970 and W, would possibly also move outside the critical line if the sample would have started
in 1960.

Summing up, our results of the OLS regressions and the CUSUM test provide strong evidence
for a breakdown in the relation between stock returns and growth rates of real activity in the
early 1980s in the US and Japan, and possibly also in Canada and Germany. However, in the
latter two countries the stock market seems to lead real activity again during the 1990s and the
relation disappeared only temporarily. No evidence for a breakdown can be found in the UK.
And in France and Italy there has never been a significant relation between the stock market and
real activity since the 1960s and the stock market never provided significant information about
subsequent real activity.
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5 Conclusion

In this paper we investigated whether the breakdown in the traditional relation between stock
returns and growth rates of real economic activity in the United States, that according to
Binswanger (2000) occurred in the early 1980s, can also be found in the other G-7 countries
(Canada, France, Germany, Italy, Japan, UK). The test statistics of the estimated OLS regressions
as well as the CUSUM test based on the estimation of recursive residuals suggest that a similar
breakdown occurred in Japan. No more significant relation between stock returns and real
activity can be found in the US and Japan, no matter whether one uses a 1983-1999 subsample
or a 1989-1999 subsample, which excludes the 1987 crash. A breakdown possibly also occurred
in Canada and Germany, although the results are less obvious than the results for Japan and the
US. However, in Canada and Germany, the correlation between stock returns and real activity
seems to be back in the 1990s, as indicated by the results of tests for the 1989-1999 subsample,
which differ from the results of regressions over the 1983-1999 subsample.

The tests do not suggest a subsample instability in the UK, where, however, the correlation
between stock returns and real activity is not very strong. And, finally, the results indicate that
there never was a significant relation between the stock market and real activity in France and
Italy since the 1960s. Neither regressions over the 1960-1999 sample, nor regressions over the
1960-1982, 1983-1999, and 1989-1999 subsamples lead to significant results for these
countries.

It is not surprising that the correlation between stock returns and growth rates of real activity in
other G-7 countries are generally less pronounced than in the US. These economies are
characterized by a higher degree of openness and, consequently, stock returns are less related to
domestic real activity. For example, the production sites of larger companies, that usually
dominate the national stock indices, are many times abroad and, therefore, changes in
production do not influence domestic industrial production although they can affect domestic
stock prices. Furthermore, the stock market in these countries may show a higher degree of risk
exposure to international risk factors such as exchange rate risk that are not related to domestic
real activity but again influence domestic stock returns. Consequently, the correlation between
stock prices and domestic real activity can be weak in these countries.

A possible explanation of the observed breakdown of the relation of the stock market and real
activity in some countries is the deviation of stock prices from fundamental values due to the
emergence of bubbles (Binswanger, 1999). This hypothesis is supported by research of the Bank
of International Settlements. In the 69" annual report (BIS, 1999, p. 85) the BIS made an
attempt to compute fundamentally warranted stock prices for all of the G-7 countries and
plotted them against the actual stock prices in these countries.® The calculation of the
fundamental value is based on the assumption that investors extrapolate a weighted average of
past dividend growth rates in to the future, which, over a longer time period from 1880 till the
late 1980s explains the development of stock prices in the US quite well as shown in Barsky and
De Long (1993).

® In general, the existence or nonexistence of bubbles or fads in stock markets is a highly controversial
issue. Numerous bubble tests that have been done since the early 1980s mainly proved one thing: it is a
futile attempt to test directly for bubbles because fundamental values are unobservable and,
consequently, bubbles cannot be distinguished from unobserved fundamentals (Hamilton and
Whiteman, 1985).
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According to the data presented in the BIS report there emerged a huge gap between actual
stock prices and the calculated fundamental values in the US since the early 1980s, which
strongly suggests the existence of a speculative bubble. A similar pattern can also be observed in
Japan, where the stock market boomed during the 1980s. But during the 1990s actual stock
prices continuously came down again and almost returned to their fundamental level towards
the end of the 1990s. Furthermore, the BIS data also shows the emergence of a gap between
actual stock prices and the fundamental values in France and Germany in the early 1980s, but in
Germany this gap narrowed again during the 1990s. In Canada actual stock prices start to
diverge from fundamental values not before the early 1990s. And in Italy and the UK actual
stock prices never significantly diverged from their fundamental values.

If we accept the existence of bubbles as an explanation of the empirical findings in this paper,
our results combined with the BIS computation of fundamental values strongly suggest the
emergence of a speculative bubble in the US as well as in Japan in the early 1980s, which
dominated the development of these stock markets over the 1980s and 1990s. The difference is,
of course, that the Japanese bubble burst in 1990, while the American bubble survived the
1990s and even gained further momentum over this decade. For the other G-7 countries the
results are less clear as far as the possible existence of bubbles is concerned. The results indicate
that there also emerged a temporary bubble on the German stock market from 1983 till 1988,
but during the 1990s, the stock market was again driven by market fundamentals. Furthermore,
the evidence speaks against the existence of a bubble in the UK during the 1980s and 1990s,
while the results for Canada, France and Italy do not allow for any conclusion in this respect.
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