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Abstract

Several empirical studies show that a substantial fraction of the changes in growth rates of real activ
can be explained by lagged aggregate stock return variations in the U.S. as well as in other G-7 counti
from the 1950s to the 1990s. However, the results presented in Binswanger.[International Review
Economics and Finance 9 (2000) 387] indicate that this traditionally strong relation has disappeared
the U.S. inthe early 1980s. This paper shows that a similar breakdown occurred in Canada, Japanand i
aggregate economy consisting of the four European G-7 countries. The results provide evidence in fa
of the hypothesis that speculative bubbles during the 1980s and 1990s were an international phenomei
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1. Introduction

During the 1980s and 1990s stock markets boomed in the U.S. but also in many Europe
countries, while in Japan there was a strong boom until 1990. A number of fundamental e
planations have been offered in order to explain these recent stock market booBalkse®
Wohar, 2001; Carlson, 1999; Carlson & Sargent, 1997; Heaton & Lucas, 2000; Kopcke, 199
McGrattan & Prescott, 200fr recent surveys), but several authors have also argued that th
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recent stock price movements cannot be explained by fundamental factors and that they are
the result of irrational exuberance or speculative bubbles (seeBegwanger, 1999; Shiller,
2000.

Several methods have been proposed to investigate whether the recent stock price movements
have indeed been governed by fundamental factors. One possible approach is to analyze whether
stock returns contain significant information about subsequent growth rates of real activity over
the 1980s and 1990s as doneBimswanger (2000)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, Blgtck, Shleifer, & Vishny,

1990 Shapiro, 1988 which can be interpreted as proxies of corporate earnibgsi( Hauser,

& Kopecky, 1999. Consequently, stock prices should lead measures of real activity as stock
prices are built on expectations of these activities as long as stock price movements are related
to fundamentals.

The results presented Binswanger (2000suggest that the traditionally strong relation
between stock returns and subsequent growth rates of real activity in the U.Ba(sgel990;

Fama, 1990; Schwert, 19PBas disappeared in the early 1980s. 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 of GDP. This structural
break in regressions of stock returns on growth rates of real economic activity coincides with
the start of a prolonged stock market boom that has dominated the stock market from the early
1980s till 2000. Therefore, the results provide empirical evidence in favor of non-fundamental
explanations of the stock market booms over the 1980s and 1990s, as it is difficult to reconcile
the breakdown with fundamental explanations of the recent stock market boom.This paper
contributes to the existing literature by investigating whether the breakdown in the 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, U.K.). The
results presented i@hoi et al. (1999)who analyze data from 1957 to 1996, suggest that, same

as in the U.S., there used to be a significant relation between stock returns and subsequent
growth rates of real economic activity in all other G-7 countries with the exception oftltaly.
Finding a breakdown of this relation in the other G-7 countries in the early 1980s would
therefore support the hypothesis that speculative bubbles during the 1980s and 1990s were an
international phenomenon that affected all major economies.

However, there are reasons why a breakdown may not be as easily detected as in the U.S.
First, some G-7 economies are small as compared to the U.S. economy and many of the large
companies that are included in the domestic 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, the magnitude of exports and imports
in relation to GDP in European economies as well as in Canada is a lot higher than in Japan
and the U.S. and, therefore, foreign disturbances may weaken the strength of the association
between domestic stock returns and domestic real activity.

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.
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Consequently, following the suggestion ©anova and De Nicolo (1995\ve also construct
an aggregate stock price index as well as aggregate measures of real activity for the fc
European G-7 countries. Because there are strong trading patterns among these countries an
economies are closely linked to each other, we expect the relationship between stock returns
real activity to be stronger on an aggregate level that consists of the largest European econom
Moreover, there is empirical evidence about increasing convergence among European stt
markets Rangvid, 200L

The paper is organized as followSection 2describes the variables used in the following
regressions and explains the choice of the regression pe8edton 3presents the results of
unit root tests and cointegration tests which motivate the use of OLS regressions as well as
a vector error correction model for an investigation of the relation between stock returns ar
growth rates of real activity. These results are present8ddtion 4and compared to each other.
Section 5additionally presents CUSUM tests which are based on the calculation of recursiv
residuals using the same OLS regressions &eition 4 Section 6concludes.

2. Variables and sample periods

In this paper we run regressions with data from all G-7 countries. The data are from th
International Financial Statistics of the IMF and consist of the aggregate stock price indice
seasonally adjusted industrial production indices, consumer price indices and seasonally
justed nominal GDPs for the G-7 countries. As results may be sensitive with respect to tf
chosen real-activity variable we use industrial production as well as GDP in the following test
The nominal stock price indices and GDP are converted into real data by dividing by the col
sumer price index for each country. All of the following tests use log levels of stock prices
industrial production and GDP. Growth rates are the log differences of quarterly observatiol
and real stock returns are continuously compounded quarterly real returns. All data series 1
from 1960 to 1999.

The aggregate G-7 European real stock returns are constructed as an average of real s
returns in France, Germany, Italy and the U.K. weighted by market capitalization in 1993 US
as inCanova and De Nicolo (1993)The aggregate GDP measure is the sum of GDP of the four
European G-7 countries. Finally, we use the European industrial production index provided |
OECD as the proxy for aggregate industrial production in the G-7 European codntries.

In this paper we concentrate on tests using quarterly observations. Regtéinan(1990)
as well as irBinswanger (20003uggest that monthly stock returns possess little explanatory
power for subsequent growth rates in real activity. The explanation offerdehina (1981,
1990)is that information about a certain production period is spread over many previous per
ods. Therefore, short horizon returns only explain a fraction of future production growth rate
but this fraction gets larger the longer is the time horizon of returns. Consequently, eviden
concerning the relation between real stock returns and real economic activity mainly com
from regressions using quarterly and annual observations. However, we do not use annual
servations because some of the investigated subsample periods are rather short and we wou
forced to use overlapping annual observations in those regressions. And international comg
isons of regressions using overlapping observations basetstatistics andF-statistics could
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be misleading because the error term will be serially correlated and lead to biased estimates of
these statistics.

In the following regressions we first test, whether stock prices lead real economic activities
in each country over the whole sample period, which ranges from 1960 to 1999. This sample
period is similar to the one investigated Boi et al. (1999)who run their regressions with
data ranging from 1957 to 1996. Then, we run separate regressions for recent boom periods
in each country and test whether the results are 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.

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
inthe U.S., 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.

As real stock prices started rising in all countries in 1983 with the exception of Italy (where
they started rising 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 this event from the subsample representing the
recent stock market boom. Therefore, we also run regressions over a 1989-1999 subsample.

3. Testing for cointegration

In order to test for a possible cointegrating relationship between stock prices and real activity
we have to find out 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.
According to the augmented Dickey—Fuller unit root tests all variable§ &yend, therefore,
non-stationary in levels but stationary in first different&onsequently we can test for cointe-
gration, which we do by using Johansen’s VAR-based cointegration test as well as the two-step
procedure proposed lngle and Granger (198 A\e present the results of both tests because
they can lead to different results as, for example, outlineBigkey, Jansen, and Thornton
(1994, p. 36) and it is still controversial, which of the tests is more appropriate (see, e.g.,
Miyao, 1996; Timmermann, 1995However, most of the previous studies rely on only one
test procedure. The results@hoi et al. (1999)Kwon and Shin (1999andRapach (2001are
based on the Engle—Granger test, willeeung and Ng (199&ndNasseh and Strauss (2000)
use the Johansen method.

Johansen’s VAR-based cointegration test uses a vector error correction specification includ-
ing k lags of the following form:

k—1
Az, =a+bd, + Mz,_1 + ZF’ Az i+ & (1)
i=1
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wherez is the 2x 1 vector of thd (1) variables, which are either real stock prices and industrial
production or real stock prices and real GIPis a time trendg, is a white noise error; and
the vectors and matrices of parametexd( 1, I";) are dimensioned conformably.

The two-step Engle—Granger cointegration test is based on the estimation of the followir
regressions:

Xt :a+bp, +/Jq, (2)

k

Apy = cpp—1 + Zdi Api—i + 6, (3)
i=1

wherex, andp; represent the log levels of real activity and real stock prices, respectively,
is the number of lags included, and andé, are error termsEqg. (3)tests for stationarity of
the error termu, of Eqg. (2)and shows the autoregressive representation which is used in th
augmented Dickey and Fuller test. The results of the Johansen test and the Engle—Granger
are shown inrable 1

There is mixed evidence concerning cointegration between real stock prices and industr
production and between real stock prices and real GDP at quarterly frequencies. Both, t
Johansen test and the Engle—Granger test indicate that the null hypothesis of no cointegrat
cannot be rejected for stock prices and industrial production in the U.S., Canada, Franc
Germany and the U.K. at the 5% leValvhile it can be rejected in Japan and the G-7 European

Table 1

Cointegration tests (sample: 1960-1999)

Country Real stock prices and industrial production Real stock prices and real GDP
Johansen test Engle—Granger test Johansen test Engle—Granger tes

U.S.A. 14.31 (4) —2.86 (4) 14.98 (3) —2.25(1)

Canada 12.59 (3) —2.37 (4) 12.65 (4) —2.22 (4)

France 11.91 (4) —2.07 (1) 27.71 (2) —4.59* (1)

Germany 9.38 (4) —2.71 (4) 9.07 (5) —3.36° (1)

Italy 16.28 (2) —0.96 (6) 15.89(2) —0.96 (6)

Japan 31.72 (5) —2.94 (2) 27.55* (3) —2.89 (1)

U.K. 8.02 (3) —2.47 (4) 6.66 (8) —2.04 (2)

G-7 Europe 18.32(4) —3.39 (4) 11.97 (4) —3.65* (1)

(***)Rejection of the null hypothesis of no cointegration at the 5 (1) % level.

The Johansen test assumes a linear deterministic trend in the data. The test statistic shown in the table is
likelihood ratio (trace statistic). The optimal lag length has been determined according to the Akaike informatio
criterion from an unrestricted VAR, which includes the variables of the model expressed in levels. The Akaik
information criterion has been used rather than the Schwarz criterion because it usually suggests the inclusior
a larger number of lags and the Johansen test can be misleading if too few variables are inclubiedi (sd@ &

Kim, 1998 pp. 214-220).

The test statistic shown in the Engle—Granger test columns is the augmented Dickey and Fuller (ADF) statis
usingEqg. (3) The optimal lag length in the ADF test has been determined according to the Akaike informatior
criterion. SeeMaddala and Kim (1998, pp. 77—-7&) Stock (1994, p. 2781Jor a discussion of different criteria of
choosing the appropriate lag length in Dickey—Fuller tests.

The number of lags included in the test are given in parentheses.
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aggregaté.For stock prices and real GDP both test procedures indicate that the null hypothesis
of no cointegration cannot be rejected for the U.S., Canada and the U.K. at the 5% level while

it can be rejected for France and Japan. For the other countries and the G-7 European aggregate
the results are inconclusive as the two test procedures differ in their results. Moreover, neither
the results of the Johansen test nor the results of the Engle—Granger test are very robust with
respect to the chosen sample period and with respect to the number of lags included in the
test. Overall, the results do not provide a firm basis to decide in favor or against cointegration

in most countries. Therefore, we will run OLS regressions as well as estimate a vector error
correction model in order to obtain robust results concerning the possible breakdown in the
relation between stock prices and real activity in the early 1980s.

4. OLSregressionsand a vector error correction model

In this section we 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 as
well as a vector error correction model including quarterly growth rates of industrial production
or real GDP, quarterly real stock returns and an error correction term.

The estimated OLS equations are

4
g =a+ Zbk’”tfk + & (4)
k=0

whereg, stands for the quarterly growth rate of real activity from 1 tot, andr,_; stands for
the real stock return from— k — 1 tor — k. We include the same amount of lags of real stock
returns as in the regressions presentdedima (1990andBinswanger (2000 order to make
our results directly comparable. All regressions are estimated for four different sample periods,
which are 1960-1999, 1960-1982, 1983-1999, and 1989-Ta®6% 2shows the results of
the regressions using the growth rate of industrial production as the dependent Variable.

The results for the U.S. confirm the results reporteBiimswanger (2000)here the full sam-
ple ranged from 1953 to 1997. There is a breakdown in the relation between real stock returns
and growth rates of real activity in the early 1980s as indicated by the results of the Chow break-
point test. 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 weak or 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 adjustelé?- and theF-statistic. A result that is even more obvious if we test for a
subsample that starts in 1984 instead of 1983 (results not reported) because regression diagnos-
tics suggest that the structural break appeared in 1984 rather than inBia8&#nger, 2000

The results for Japan and the G-7 European aggregate economy are in accordance with the
results for the U.S. The correlation between past stock returns and current growth rates of real
activity is visible in the 1960-1982 subsample but absent in the 1983-1999 as well as in the
1989-1999 subsample and Chow breakpoint tests suggest a structural break in 1983. There also
appears to be a significant relation in Canada, Germany and the U.K. from 1960 to 1982 based
on the adjusted®?-values and the results &tests, which, however, in some regressions can
also be found for the 1989-1999 subsample or the 1983-1999 subsample. Chow breakpoint
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Table 2

Regressions of quarterly growth rates of industrial production on quarterly real stock returns

Country 1960-1999 1960-1982 1983-1999 1989-1999

US.A 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 AdjR? 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 AdjR? 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 AdjR? 0.08 0.20 0.00 0.32
S.E. 0.02 0.02 0.02 0.01
F-statistic p-value) 0.01 0.00 0.43 0.00
Chow-test p-value) 0.05

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 AdjR? 0.20 0.32 0.08 0.06
S.E. 0.02 0.02 0.01 0.01
F-statistic p-value) 0.00 0.00 0.06 0.20
Chow-test p-value) 0.00

U.K. 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

G-7 Europe AdjR? 0.06 0.20 —0.06 —0.08
S.E. 0.01 0.01 0.01 0.01
F-statistic p-value) 0.02 0.00 0.94 0.81
Chow-test p-value) 0.00

Adj. R? stands for the adjustdtsquared, S.E. stands for the standard error of the regreEsstatistic gives the
significance level at which the null hypothesis that all coefficients are zero can be rejected. The Chow-test refers
the Chow breakpoint test and gives the significance level ofttest at which the null hypothesis of no subsample
instability can be rejected for the first quarter in 1983.

tests do not provide evidence for a structural break in these countries. Moreover, the relati
between growth rates of real activity and stock returns never seemed to be very strong in Frat
and Italy and, consequently, the lack of evidence for a structural break is not surprising as grow
rates of real activity and past stock returns did not correlate neither before nor after 1983.
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As cointegration between real stock prices and real activity is a possibility in most countries,
we also estimate the following vector error correction model

|:g,i| _ [Zg_lalkgtk + Zzzlblkrsz +c10-1+ 81z:|
Tt ZgzlaZkgt—k + Zzzlekrt—k + c2pi-1 + &

whereg,_; stands for the quarterly growth rate of real activity from k — 1tor — k, r,_;
stands for the real stock return fram- k — 1 tor — k, andp, stands for the error correction
term, which is the residual from the estimated cointegrating equatien o + Bp; wherex;
represents the log level of industrial production or real GDP@mrsands for the log level of
real stock prices.

In order to interpret the results of the vector error correction model we rely on similar test
statistics asChoi et al. (19995 In the context of this paper we are especially interested in the
guestion whether the breakdown in the relation between past stock returns and current growth
rates of real activity, that is suggested by the results of OLS regressions, can also be found if
an error correction term is included in the model. Therefore we use a Wald test in order to find
out about the joint significance of past stock returns in explaining current growth rates of real
activity in a vector error correction model. The imposed restrictioEQn(5)is

b11 = b1 =b13=b14=0. (6)

()

Table 3reports the test statistic of the Wald test, which is distributeg’asas well as
the associateg-value, which is the level of significance at which the null hypothesis of the
parameter restrictiorg. (6) can be rejected.

The results of the vector error correction model are similar to the results of the OLS
regressiond® With the exception of France and Italy, past stock returns contain significant
information about current growth rates of real activity in all countries and the G-7 European
aggregate for the full sample and the 1960-1982 subsample where the null hypothesis of the
Wald test can be rejected. However, the results are totally different for the 1983-1999 and
1989-1999 subsamples. Past stock returns only appear to be somewhat significant in the U.S.
for both subsamples and in Germany for the 1989-1999 subsample. But in the case of the U.S.
the significance of past stock returns disappears once we test for a subsample that starts in 1984
instead of 1983 (results not reported here).

Overall, the results of the vector error correction model support the conclusion based on the
results from OLS regressions that there is a breakdown in the relation between real activity and
stock returns in the U.S., Japan, the aggregate European economy because past stock returns
are not significant any more in explaining growth rates of real activity in the recent subsamples.
The breakdown seems to be an international phenomenon that is not restricted to the U.S. And
again, there is no evidence for a breakdown in France and Italy. For Germany, the test results
confirm that there is a significant relation between stock returns and real activity also in the
1989-1999 subsample, which, however, is absent in the 1983-1999 subshifipdeonly
major difference between the results reportedables 2 and 8oncerns the U.K., where the
vector error correction model, contrary to the OLS regressions, indicates a breakdown.

The results presented in this section also suggest that the relationship between stock markets
and real activity in the European G-7 countries is better understood if it is investigated on an
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Table 3
Vector error correction model of industrial production and real stock prices
Country 1960-1999 1960-1982 1983-1999 1989-1999
U.S.A. x? 46.84 29.60 10.22 10.04
p-value 0.00 0.00 0.04 0.04
Adj. R? 0.44 0.44 0.45 0.36
Canada X2 16.20 13.06 0.62 2.12
p-value 0.00 0.01 0.95 0.71
Adj. R? 0.31 0.41 0.20 0.21
France X2 7.17 8.51 5.99 3.93
p-value 0.13 0.07 0.20 0.42
Adj. R? 0.08 0.07 0.12 0.22
Germany X2 18.53 13.40 1.19 14.71
p-value 0.00 0.01 0.88 0.01
Adj. R? 0.13 0.24 -0.01 0.31
Italy X2 6.94 7.88 1.93 4.60
p-value 0.14 0.10 0.75 0.33
Adj. R? 0.05 0.07 -0.01 0.03
Japan X2 22.02 38.28 3.50 3.12
p-value 0.00 0.00 0.48 0.54
Adj. R? 0.57 0.66 0.37 0.22
U.K. X2 13.64 13.75 1.48 4.47
p-value 0.00 0.01 0.83 0.35
Adj. R? 0.12 0.09 0.14 0.43
G-7 Europe X2 24.92 26.78 1.64 2.51
p-value 0.00 0.00 0.80 0.64
Adj. R? 0.28 0.36 0.11 0.32

x? reports the Chi-square statistic of the Wald test prvalue reports the associated probabilities at which the
null hypothesis can be rejected. A8 stands for the adjuste®squared and refers to the estimated vector error
correction model. Changing the number of lags included in the vector error correction model does not significant
alter the test results. The estimated vector error correction model refegs ¢6)and includes four lags. In the Wald
test restrictions are imposed on the vector error correction model as indic&eqd (®)

aggregate level (G-7 Europe) than if it is investigated for the single countries, which confirm
the finding ofCanova and De Nicolo (1995)he adjusted®? is higher in the regressions using
data from G-7 Europe than in the regressions using data from the individual European countr
in the OLS regressions (with the exception of Germdiayple 2 as well as in the vector error
correction modelTable 3. Past stock returns seem to be less significant for the explanation o
current growth rates of real activity if analyzed for the single countries than if analyzed for th
aggregate European economy. This is most evident in the case of Italy where previous stud
also have failed to find any significant relation, while there is mixed evidence about France
the existing literatureGheung & Ng, 1998; Choi et al., 1999; Hassapis & Kalyvitis, 2002

The comparatively weak relation between domestic real activity and national stock returns
the European G-7 countries (especially France and Italy) may be explained by the fact that 1
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value of national stock markets is only partially linked to domestic real acti@gnpva & De
Nicolo, 1995. Many stocks included in the national stock price indices are more closely linked
to foreign real activity in the other major European countries because of the strong trading
patterns among these countries.

5. Recursiveresidualsand CUSUM tests

The test statistics of the OLS regressions presented in the last section concentrated on an
in-sample analysis of the correlation between real stock returns and growth rates of real activity,
which is anex post property of the data. In this section we adoptesrante perspective and
test for the stability of the out-of-sample predictive power by estimating recursive least squares
based on the OLE&q. (4) In recursive least squares the equation is estimated repeatedly, using
ever larger subsets of the sample data. If ther&kaaefficients to be estimated in thevector
used inEg. (8) then the firsk observations are used to form the first estimatb.dfhe next
observation is then added to the data set/ad observations are used to compute the second
estimate ob. This process is repeated until all the sample polnitsive been used, yielding
T — k + 1 estimates of the vector. At each step the last estimatebafan 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.

The CUSUM test as developed Brown, Durbin, and Evans (197% based on the cu-
mulative sum of the recursive residuatsg. 1 plots 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. The CUSUM test is based on the statistic.

T
wo=S%  7—kt1..,N @)
t=k+1 §

wherew; is the recursive residua;s the standard error of the regression fitted tdNedlample
points. The recursive residual is defined as

. Yt — X;btfl
A+ XX Xg) L) 2

w; (8)
whereX; denotes the — 1 by k matrix of the regressors from period 1 to period 1, andy,

the corresponding vector of observations on the dependent variable. These data up to period
t — 1 give an estimated coefficient vector, denotedhy his coefficient vector gives a forecast

of the dependent variable in periadThe forecast is;b,_1, wherex; is the row vector of
observations on the regressors in period@he forecast error is, — x,b,_1 and the forecast
variance isr?(1+ x/(X,_; X! ) "x,).

We present results from CUSUM tests for OLS regressions using industrial production
(Fig. D).

The CUSUM test provides evidence for coefficient instability in the U.S., Japan and G-7
Europe, wheraV, clearly moves outside the critical 5% line during the 1980s. These results
support the finding of the OLS regressions showilidble 2 where the Chow breakpoint test
indicates a structural break between growth rates of both measures of real activity and stock
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Fig. 1. CUSUM Tests for OLS regressions using industrial production as the independent variable. The test statist

were calculated by using expression (7).
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returns for the U.S., Japan and G-7 Europe in 1983. However, the CUSUM test also provides
some evidence for structural breaks in Canada and Italy. Furthermore, the CUSUM testindicates
that the breakdown did not occur simultaneously in different areas but either before 1983 (ltaly,
Japan, G-7 Europe for industrial production) or after 1983 (U.S., Canada, G-7 Europe for real
GDP). And indeed, the Chow breakpoint test can also detect a subsample instability in the OLS
regressions using industrial production as the measure of real activity in Canada and lItaly if
one tests for a structural break during the years suggested by the CUSUM tests (1980 or 1981
in the case of Italy and 1985 or 1986 in the case of Canada) instead of in 1983. Therefore the
results from the Chow breakpoint tests in the OLS regressions and from the CUSUM test are
consistent as both tests suggest a structural break for Canada and Italy. However, in the case
of Italy the structural break is not associated with an actual breakdown in the relation between
stock returns and growth rates of real activity as OLS regressions as well as the vector error
correction model fail to find any significant relationship before and after 1983.

Furthermore, the CUSUM test finds no coefficient instability in France and the U.K. This is
in accordance with the results from Chow breakpoint tests preseniedbie 2 And, same as
the previous tests, the CUSUM test cannot provide a conclusive result as to whether there is
coefficient instability in Germany.

6. Conclusion

In this paper we investigated whether the breakdown in the traditional relation between real
stock returns and growth rates of real economic activity in the United States, that according to
Binswanger (2000dccurred in the early 1980s, can also be found in the other G-7 countries
(Canada, France, Germany, Italy, Japan, U.K.) as well as in the aggregate European economy
consisting of the four European G-7 countries. The results from OLS regressions and the
vector error correction model presented3action 4as well as the results from the CUSUM
test presented iSection 5all suggest that a similar breakdown occurred in Japan and in the
aggregate European economy no matter whether industrial production or real GDP is used as
the variable representing real activity. Since the 1980s stock markets do not lead real economic
activity as regressions fail to establish any significant relation between stock returns and growth
rates of real activity even if the 1987-episode is excluded from the tested samples. However, the
results from the CUSUM test indicate that the breakdown did not occur exactly at the same date
in different areas as there is some variation between the early and the late 1980s. A breakdown
also seems to have occurred in Canada, although the results are not as clear as for the U.S.,
Japan and the aggregate European economy. The test results for France, Italy and the U.K. do
not suggest a structural break while they are inconclusive for Germany.

The relationship between stock markets and real activity is stronger on an aggregate level
(G-7 Europe) than on national levels (Germany is a possible exception) as can be seen from the
results of the OLS regressions as well as from the results of the vector error correction model
for the 1960-1982 period. This confirms the findinganova and De Nicolo (1995)ho also
report a closer association between stock returns and real activity on an aggregate level than for
any of the individual countries. Therefore, evidence for a breakdown in the relation between
stock returns and real activity cannot be found in the data for France, Italy and the U.K. but
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rather in the aggregated European data, where the hypothesis of a breakdown is confirmec
all tests.

A possible explanation of the observed breakdown of the relation of the stock market and re
activity is the deviation of stock prices from fundamental values due to irrational exuberance «
the emergence of speculative bubbBméwanger, 1999; Shiller, 20pMHowever, the existence
or nonexistence of bubbles or fads in stock markets is a highly controversial issue because fun
mental values are unobservable and, consequently, bubbles usually cannot be distinguished f
unobserved fundamentaldgmilton & Whiteman, 198p If we accept the existence of bubbles
as an explanation of the empirical findings in this paper, our results suggest the emergence
a speculative bubble in the U.S., Japan and in Europe in the early 1980s, which subsequel
dominated the development of these stock markets over the 1980s and 1990s and weakene
relation between the stock market and real activity. The difference is, of course, that the Japan
bubble burst in 1990, while the American and European bubbles survived the 1990s and e\
gained further momentum over this decade. But also a bursting bubble may weaken the relat
between the stock market and real activity as is evident from the case of Japan during the 19¢

Of course, there are alternative potential explanations of the observed breakdown relat
to shocks to discount rates or variation in risk premia (see, keg, 1998, which are not
considered in this paper. However, the resultBimswanger (2000qlso suggest that, at least
in the U.S., the breakdown cannot easily be explained by time-varying risk premia. But n
matter how the breakdown is explained, the results presented in this paper suggest that it is
international phenomenon that affected all of the major economic areas (U.S., Japan, Eurog
The breakdown may also be associated with the increasing interdependence of major st
markets since the 1980s (especially since the 1987-episode, as shawngim & Solnik,
1995; Meric & Meric, 1997; Wu & Su, 1998; Rangvid, 2QGnd further research is needed to
uncover the possible interrelation between these findings and the results of this paper.

Notes

1. Further results from OLS regressions for the G-7 countries are presef@adava and
De Nicolo (1995) Aylward and Glen (2000andMauro (2000) But the results do not
allow for general conclusions about the relation between stock returns and growth rat
of real activity.

A number of recent empirical studies has also investigated the relation between re
activity and stock returns for several countries by using multiple equation analysis suc
as vector autoregressioniseg, 1992, 1995; Gjerde & Saettem, 1999; Kwon & Shin,
1999; Groenewold, 2000; Rapach, 2001; Hassapis & Kalyvitis, pOB2ector error
correction models@heung & Ng, 1998; Nasseh & Strauss, 2p08s far as the G-7
countries are concernedassapis and Kalyvitis (2002nd a strong relation between
real stock price changes and growth rates of real activity from the 1950s to the mid 199(
in all G-7 countries with the exceptions of Italy and Frarndasseh and Strauss (2000)
report significant long-run relationships between stock prices and industrial productio
in five European countries (France, Germany, Italy, The Netherlands, Switzerland ar
UK) testing for data sets from 1962 to 1995. Abkdeung and Ng (1998nd a significant
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relation between stock returns and future GNP growth rates in Canada, Germany, Japan
and the U.S. but not in Italy for data from 1957 to 1992.

2. As explained byCanova and De Nicolo (1995, p. 98@he results are not altered sig-
nificantly if the date chosen to index market capitalization is changed because relative
shares of these markets in total are approximately constant over time. This can be seen
from the data on market capitalization of shares of domestic companies provided by the
International Federation of Stock Exchanges (Tables 1.3B and V.3).

3. The weights for calculating the European industrial production index from the OECD are
derived from gross domestic product originating in industry and the GDP purchasing
power parity for 1995. Together, the four European G-7 countries’ proportion of the
European industrial production index is about two thirds.

4. Results are available from the author upon request.

5. The equation does notinclude atime trend because accordiiegiten (1992ncluding
a time trend results in under-rejecting the null hypothesis of no cointegration when it is
false even ifi; in fact contains a deterministic trend.

6. Actually, the lack of cointegration between stock indices and industrial production or
between stock prices and real GDP in some countries already indicates that a stable
relationship between these variables probably does not exist and that a breakdown may
have occurred between 1960 and 1999.

7. Our results partially differ from the results reporteddhoi et al. (1999)who find a
significant cointegrating relationship between real stock prices and industrial production
in all of the G-7 countries based on the two-step Engle—Granger cointegration test.
However, one has to bear in mind that the test results appear to be sensitive with respect
to the chosen sample period and our sample period is different from the sample period
tested inChoi et al. (1999)

8. Using GDP-growth rates instead of industrial production as the dependent variable leads
to very similar results although the correlation between real stock returns and growth
rates of real GDP appears to be less pronounced than the correlation between real stock
returns and growth rates of industrial production (Results are available from the author
upon request).

9. Choi et al. (1999kvaluate the significance of real stock returns in explaining current
growth rates of industrial production by testing whethettheandc; in (5) are different
from zero if the first equation of (5) is estimated as a single equation error correction
model.

10. Again, the results of regressions using growth rates of GDP instead of industrial pro-
duction are very similar to the results presentediable 3

11. Furtherinvestigations are necessary to uncover the logic behind this rather peculiar result
for Germany, which may be linked to the German unification.
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