~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Bergman, Michael

Working Paper
Finnish and Swedish Business Cycles in a Global Context

Working Paper, No. 2001:20

Provided in Cooperation with:
Department of Economics, School of Economics and Management, Lund University

Suggested Citation: Bergman, Michael (2001) : Finnish and Swedish Business Cycles in a Global
Context, Working Paper, No. 2001:20, Lund University, School of Economics and Management,
Department of Economics, Lund

This Version is available at:
https://hdl.handle.net/10419/259853

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/259853
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Finnish and Swedish Business Cycles in a
Global Context*

U. Michael Bergman

Department of Economics, Lund University, S—22007 Lund, Sweden
E-mail: Michael. Bergman@nek.lu.se

September, 2001

Abstract

This paper examines the characteristics of business cycles in and across Sweden
and Finland during the postwar period. We find that output fluctuations in Sweden
and Finland are highly correlated to two measures of the international business cycle,
a Furopean and a non-European common business cycle component. The Swedish
but not the Finnish business cycle becomes more synchronized to the European
business cycle over time whereas the Finnish but not the Swedish business cycle
becomes more synchronized to the non-FEuropean business cycle. We also find that
country—specific business cycles in Finland and Sweden are highly synchronized only
during the 1990’s.

JEL CLASSIFICATION: K32, F41

KEYWORDS: Finnish and Swedish business cycles; World business cycle; European
business cycle; symmetry and comovement of cycles.

1 INTRODUCTION

Europe has now taken the final step in the formation of EMU but Finland was the only
Nordic country that joined EMU on schedule in 1999 whereas the government of Sweden
decided in Spring 1997 that it would not be among the first group of EU countries forming
monetary union.! In Sweden there is a widespread fear among policy makers that the
Swedish business cycle is not synchronized with the “European business cycle” such that

*I have received valuable comments from Michael Bordo, Lars Jonung, Lars-Erik Oller, seminar par-
ticipants at the workshop “The Crisis of the 1990s” held at the Stockholm School of Economics on June
18, 2000, the Swedish Riksbank, and the workshop “Economic Aspects of European Integration” held at
Mélle on May 15-18, 2001.

!In Denmark, the voters had earlier decided not to join the single currency area, while those in Norway
decided to remain outside EU.



the cost of giving up an independent monetary policy is quite high. In Finland, however,
there seems to be no such fears. These fears, however, seem at odds with the emergence
of a stronger international business cycle after the abandonment of the Bretton Woods
system in 1973. This view is supported, for example, by recent evidence in Artis and
Zhang (1997, 1999).? In their earlier paper, Artis and Zhang (1997), they find that world
business cycles became more group specific after 1979, with the German business cycle
linking countries participating in the ERM system whereas countries outside had weaker
cyclical ties to Germany. In their latter paper, Artis and Zhang (1999), they show that
business cycles in ERM countries have become more synchronized to the German business
cycle and less synchronized with the US business cycle.

Examining the historical record of international business cycles, Bergman, Bordo and
Jonung (1998) find that business cycles have become more synchronized as measured by
the contemporaneous correlation of business cycles in a large set of countries.> Their evi-
dence suggests that interrelationships between countries under different monetary regimes
reflect the growth and interdependence of markets and changing patterns of economic per-
formance. They also find that business cycles in core EU countries are very high during
the post—Bretton Woods period that most likely demonstrates the establishment of the
common European market.

Lumsdaine and Prasad (1999) also find that business cycles fluctuations become more
synchronized during the post-Bretton Woods period. As opposed to most studies, they
estimate common business cycle components to decompose domestic economic fluctua-
tions into a common “world” and a country—specific business cycle. This decomposition
is based on a time-varying weights method. They find evidence of both a “world” and a
“European” common business cycle and that the correlation between these common cycles
and domestic business cycles is stronger during the post—Bretton Woods period compared
to the earlier Bretton Woods era.

The purpose of this paper is to examine the characteristics of business cycle fluctua-
tions within and across Sweden and Finland. These two countries are small in relation to
the main European countries but have chosen to follow two different ways in their inte-
gration with Europe. To examine the interaction between business cycles across these two
Nordic countries and their relationship to the international business cycle, we present es-
timates of two common business cycle components (the European and the non-European
business cycle) based on monthly observations of industrial production from 16 countries.
There are several ways to construct or estimate a common business cycle component,
unobservable component models (i.e., Bergman, Gerlach and Jonung (1992) and Gre-
gory, Head and Raynauld (1997)), common trends and common cycles models (i.e., Engel
and Kozicki (1993)), or dynamic factor models (i.e., Norrbin and Schlagenhauf (1996)).
The main disadvantage with these methods is that they require additional identifying
restrictions or assumptions to identify a common business cycle component.

2However, Baxter and Stockman (1989) found no evidence supporting this view. Their evidence
instead suggested that business cycles have become more country-specific during the post—war period.

3See Backus and Kehoe (1992) and Basu and Taylor (1999) for similar studies.
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We will follow the approach suggested by Lumsdaine and Prasad (1999) where the
decomposition is not dependent on identifying restrictions and where the weights used
when constructing the common component are allowed to vary over time. This method,
thus, allows for a country’s business cycle to strongly influence the world business cycle
during certain periods but not influence the common business cycle during other periods.

This paper extends the existing literature on international business cycles in several
directions. First, we apply the Baxter and King (1999) bandpass filter to extract all
variations of industrial production at business cycle frequencies, frequencies between 1.5
and eight years.* Lumsdaine and Prasad (1999) use growth rates of industrial production.
Second, we apply the time—varying weights methodology recently suggested by Lumsdaine
and Prasad (1999) to estimate the common component, representing common shocks, of
business cycles in our sample of countries. Third, we extract the external influence on
domestic business cycles in Sweden and Finland, allowing us to examine the properties of
country—specific business cycles in these two countries.

The paper is organized in the following manner. In section 2 we describe the method
used to extract the business cycle component from the data and how we construct the
common component of industrial production in our sample of countries. Section 3 contains
the empirical analysis. First, we examine the influence of the two estimated common
business cycle components on domestic economic fluctuations. Second, we study changes
in the co-movement of domestic and international business cycles. Finally, we examine the
relationship between Swedish and Finnish business cycles where the external influences
from international business cycles have been extracted from the domestic business cycle.
Section 4 summarizes the main findings.

2 METHODOLOGY

2.1 DATA

The data set consists of monthly observations on industrial production for 16 OECD
countries, Austria, Belgium, Canada, Finland, France, Germany, Greece, Italy, Japan,
Luxembourg, Netherlands, Portugal, Spain, Sweden, United Kingdom and the United
States. We employ industrial production as the business cycle measure rather than real
GDP since it is available monthly. The sample period is 1961:1 to 1997:12, a total of
444 observations. The data are taken from IFS CD—Rom except industrial production for
Portugal taken from OECD Main Economic Indicators.

2.2 MEASURING DOMESTIC BUSINESS CYCLES

Prior to our empirical analysis we must extract the cyclical component from the macro-
economic time series, i.e., the natural logarithm of industrial production. Recently, Bax-
ter and King (1999) have developed a bandpass filter that isolates cyclical components

4This definition of the business cycle was suggested by Burns and Mitchell (1946). Stock and Watson
(1999) use the same definition in their study of the US business cycle.
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of economic time series. Their filter can be applied to extract fluctuations at certain
frequencies in our data. In particular, we isolate cyclical components of the data with
durations conforming to the Burns—Mitchell definition of the business cycle.” We use a
36-order two-sided filter following Baxter and King (1999) to extract all fluctuations at
frequencies between 18 and 96 months (1.5 year and eight years) from the logarithm of
industrial production in each country. When applying this filter, we lose observations
at both ends of our sample. We use forecasts and backcasts based on a twelfth order
univariate autoregressive model to add these observations to the sample prior to applying
the bandpass filter. This same method is used by Stock and Watson (1999) who examine
US business cycles.

2.3 MEASURING THE INTERNATIONAL BUSINESS CYCLE

To estimate the common international business cycle component, we apply the method
suggested by Lumsdaine and Prasad (1999). This method is based on the observation
that large countries have low business cycle volatility whereas small countries have large
volatility. Furthermore, large countries should be less influenced by the international
business cycle as compared to small economies. This argument suggests that the following
GARCH(1,1) model for the domestic industrial production could be used to construct
time-varying weights

Y = €T ey it | Iy ~ N (0, hyy)
hiy = w;+agj_ |+ Bhy

(1)

where y;, is the bandpass filtered component of the logarithm of industrial production in
country ¢, c and w > 0 are constants, I,_; is the information set available at time ¢ —1, and
the parameters in the equation for the conditional variance, « and 3, are constrained to
be greater than zero and are assumed to satisfy a+ 5 < 1. The GARCH(1,1) model above
is estimated for each country independently. The estimate of the conditional variance h;,
can then be used to construct the weights

(hir)?
Z?:l (hitJrl)_l/z

such that the common component can be constructed using

it — (2)
= Z Wiy (3)
i=1

Applying this method, we construct two measures of the international business cycle, one
common European business cycle and one non-European business cycle.® In equations

5They define business cycles as recurrent, but not strict periodic, fluctuations in economic activity
with a duration usually between one and ten years, the average length varying over time.

6The bandpass filtered industrial production series are very persistent implying that the stationarity
restriction that v+ 8 < 1 is violated quite frequently. When estimating the GARCH(1,1) models, we im-
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(2) and (3), we let n = 13 when constructing the common European business cycle

component, z”Y, in industrial production in the 13 European countries. Similarly, n = 3

when constructing the common non-European business cycle component, 22V,

3 EMPIRICAL WORK

3.1 ESTIMATES OF THE INTERNATIONAL BUSINESS CYCLE

In Figure 1, we show plots of the Swedish and the Finnish business cycle and the two
estimated international business cycles. Corresponding graphs for the other countries in
our sample are shown in Appendix A. In the first column we plot the Finnish and the
Swedish business cycles together with the estimated common EU business cycle whereas
the second column shows their relationship to the estimated common non-EU business
cycle. Looking first at the two graphs in the left column of Figure 1, we find a much
stronger relationship between the European business cycle and the two Nordic business
cycles, in particular for the Swedish business cycle. Judging from these two graphs, it
seems to be the case that the Swedish economy is much more synchronized to the EU
cycle than Finnish economy is.

In the second column of Figure 1, plotting the estimated EU business cycle together
with the Finnish and Swedish business cycle, we note that the severe recessions in the non-
EU countries Canada, Japan and the US in 1974 and 1983 did not cause corresponding
deep recessions in Finland and Sweden. The first oil price shock in the early 70’s causing
recessions in the world economy did not affect the two Nordic countries as much as it
affected the non-EU countries. Furthermore, the sharp expansion during the latter part
of the 60’s also tended to increase production but in Finland, in particular the expansion
halted after a year. Finally, the downturn in early 1970 came earlier in the world economy
than in both Finland and Sweden.

Table 1 reports the factor loadings for Sweden and Finland, i.e., a measure of how
important the two international business cycles are for domestic cyclical fluctuations. To
estimate these factor loadings, we set up a SUR system with sixteen equations using the
domestic business cycle as the dependent variable and a constant and the two international
business cycles as independent variables. We also split the sample into four sub—samples,
the 60’s, 70’s, 80’s and the 90’s allowing us to infer whether the external influences change
over time. The estimated equation for country ¢ is, thus, given by

Yie = B+ 5i1d1Z£U + 6i2d2ZFU + 6i3d3ZtEU + ﬁz‘4d475FU+ (4)
Bisdi 28 BV + Bisdo 2PV + Bi7ds 2l BV + Bigdy 2N EY + g4

pose the restriction when necessary. We have also computed the common component using IGARCH(1,1)
models and compared to the standard GARCH(1,1) model. The empirical results below are unaffected
when using the IGARCH model. Furthermore, to allow for potential asymmetries in the business cycle,
we have also compared our baseline results with results based on EGARCH(1,1) and TGARCH(1,1)
models. The asymmetry parameters are very seldom statistically significantly different from zero and
none of the results below change when using these models to construct the common components.
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where the dummy variables are defined in the following way; d; is equal to one for sub-
sample j and zero otherwise. Note also that the size of the factor loadings, 3;;, only
can be used to determine the relative importance of international business cycles across
countries 1.

From the estimates shown in Table 1, we find that economic fluctuations within Fin-
land have become more dependent on the non—European business cycle over time, a
result also evident in Figure 1. During the 60’s and the 70’s, the parameter associated
with the non-EU business cycle is negative and significantly different from zero at the
10 percent level but positive during the 80’s and during the 90’s. The external influence
from the European business cycle has decreased over time and is not statistically signif-
icant at conventional significance levels during the 90’s. Comparing this pattern to the
Swedish development, we note that they are quite similar although economic fluctuations
in Sweden is more dependent on the European business cycle than in Finland. We have
performed standard F-tests of the hypothesis that the factor loadings are constant across
different subsamples and that the factor loadings for the non-European and the Euro-
pean business cycles are equal. These hypotheses can always be rejected at conventional
significance levels for both Finland and Sweden.

The external influence during our sample period is also quite high. The R*’s indicate
that more than 50 percent of the total variance of Finnish and Swedish business cycles
can be explained by the two measures of international business cycles. Thus, a substan-
tial component of domestic cyclical fluctuations in industrial production is explained by
external factors.

These empirical results are similar to what we find for the other European countries in
our sample. For Belgium and the Netherlands, two other small open European economies,
we find that the European influence is strong and relatively constant over time while the
correlation to the non-European business cycle turns negative during the 90’s. This
suggests that the non-EU business cycle is negatively correlated to the domestic Belgian
and Dutch business cycles during this period. The evidence, thus, suggests that business
cycles in these two countries become less synchronized to the non—-European business cycle
over time. The absolute values of the parameters associated to the common European
business cycle are also higher for these two countries compared to Finland and Sweden
during the 90’s. Similar results hold for other European countries as well, except for the
UK where the European influence decreases while the non-European influence increases
during the 90’s. These results support earlier findings in Artis and Zhang (1999) where
they find that European business cycles become more synchronization to the German
business cycle and less dependent on the US business cycle over time.

For the three non-EU countries, Canada, Japan and the US, we find that the influence
from the non-European business cycle increases over time in Canada and the US but
decreases over time for Japan. It seems to be the case that the Japanese business cycle
is more synchronized to the European business cycle than to economic fluctuations in
Canada and the US.

When comparing the R%:s reported in Table 1 for the other countries in our sample,



we find that Greece and Belgium are the not so dependent on the international business
cycles whereas the G7-countries are much more dependent than other countries in our
sample.

3.2 CO-MOVEMENTS OF INTERNATIONAL BUSINESS CYCLES

In this subsection we examine the co-movements of bandpass filtered industrial production
in Finland and Sweden and the constructed international business cycles. We retain the
sub—sample division used in the previous section. Table 2 reports cross—correlations of
output in Sweden and Finland and the two measures of the international business cycle.
Specifically, we measure the co-movement between Finnish (Swedish) bandpass filtered
industrial production, y,, and the j-months lead of the international business cycles,
Ty, ;. A large correlation coefficient at lag zero, j = 0, indicates that the two measures
are contemporaneously correlated. If we find a large coefficient at j = 1, for example,
this indicates that the variable tends to lead Swedish (or Finnish) output by one month.
In other words, this measure is leading the Swedish business cycle. The columns for each
country in Table 2 show the cross—correlation of y, and z,,; where j = —6, ..., 6.

A major impression from this table is that both Finnish and Swedish business cycles
are highly correlated to the two measures of international fluctuations in industrial pro-
duction. The results in Table 2 confirm the evidence in Table 1. The correlation between
the Finnish and the European business cycle was rising from the 60’s to the 80’s, but
then fell sharply during the 90’s while the non-European contemporaneous correlation is
increasing over time. Swedish business cycles become more and more synchronized with
the international business cycles, in particular when comparing the point estimates for
the 70’s and the 90’s. Comparing the point estimates of the correlations between Swedish
and the international business cycles, we find that they are slightly higher for the non—
European business cycle during the 90’s. Table 2 also reveals that Swedish and Finnish
business cycles are highly synchronized and that this synchronization increases over time.

Looking more closely at the empirical results, we find that the leads and lags relation-
ship between cyclical components of industrial production in Sweden and Finland, and
the international business cycles are not stable over time. The European business cycle is
leading the Finnish business cycle during the 80’s but lagging during earlier periods. For
Sweden we find that the European business cycle is leading only during the 80’s and the
90’s. The non-European business cycle is leading both the Finnish and the Swedish cycles
during the 80’s. By contrast, we also find that the leads and lags relationship between
output fluctuations in Sweden and Finland remain fairly stable over time. The Swedish
business cycle is leading the Finnish during the 60’s, 70’s and 90’s.

These results may reflect the weaker economic ties between the Finnish economy and
European economies during the first three decades. In Table 3, we show trade (exports
plus imports) by trade partner in percent for selected years. From this table we note that
the EU is the most important trade partner for both Finland and Sweden. However, we
also find that both Finnish and Swedish trade with EU decreases over time, from 62 per-
cent in 1965 to 55 percent in 1999 and from 63 percent to 57 percent, respectively. Thus,
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trade with non-EU countries tends to increase for both countries. It is also noteworthy
that Swedish-Finnish trade is relatively more important for Finland than for Sweden.
Finnish trade with Sweden became increasingly important during the 60’s and 70’s. After
1980, the shares fell from 17 percent in 1975 to 10 percent in 1999.

Our results in Table 1 suggest that linkages between countries have become more
prevalent within Europe during recent years. It has been suggested in the literature that
this reflects the increased integration of Europe, see for instance Bergman and Hutchison
(1998) and Frankel and Rose (1997). This is a thought-provoking hypothesis as it would
imply that the Swedish and, in particular, the Finnish economies should become more
dependent on (or similar to) the rest of Europe. To find an answer to this question,
we may examine the record of the small European countries included in our sample of
countries.

Looking at the cross—correlation pattern for the longstanding EU members Belgium,
Netherlands and Luxembourg as well as Austria we find that business cycles in these
countries are highly correlated to the European business cycle.” We also find that the
correlation with the non-European cycle tend to decrease over time since the 70’s. The
contemporaneous correlation coefficients fall from around 0.8 in the 70’s to around 0.3
during the 90’s. A similar pattern is found for other small European countries and for
Germany and France. These results support earlier findings that business cycles within
Europe becomes more synchronized over time.

3.3 CO-MOVEMENTS OF COUNTRY-SPECIFIC BUSINESS CYCLES IN SWEDEN AND
FINLAND

In Table 4 we report cross—correlations between Swedish and Finnish country—specific
business cycles. To construct these measures, we extract the external influences on the
Swedish and Finnish economies, i.e., we extract the residuals from the SUR regressions re-
ported in Table 1. The residuals from this regression equation then represent the country—
specific component of Swedish (or Finnish) output fluctuations. Therefore, any correlation
between country—specific business cycles reflects common co-movements not shared by all
countries. For example, if Swedish and Finnish business cycles are correlated, it can be
interpreted as common output fluctuations in these two countries not included in the
estimated world business cycle.

Table 4 reveals that Swedish and Finnish business cycles are highly synchronized
during the 90’s and that the Swedish business cycle is leading the Finnish. Looking at the
other three decades, we note that the contemporaneous correlation is quite low, between
0 and 0.3. One explanation to the large contemporaneous correlation during the 90’s is
that both countries experienced banking and financial crises during the beginning of this
period which led to similar fluctuations of output. Figure 2 plots the two country—specific
business cycle components in these two countries. The common behavior of business
cycles during the most recent decade is clearly visible. It is also interesting to compare

"These results are not shown here for brevity but they are available upon request from the author.



this graph with Figure 1 where we plot the Swedish and Finnish business cycles together
with the European and non—European business cycles. From this graph, we note that
the two major crises led to very different business cycle behavior and that although
the international business cycle went down toward the mid-90’s, causing a downturn
in both Sweden and Finland, economic conditions in the beginning of the 90’s in these
two countries magnified the downturn. In addition, the causes of these crises were also
quite similar, bank crises, rising unemployment and restructuring economy. This may
reflect the very strong co-movements of the Swedish and the Finnish economies during
the 90’s, see Table 4.

4 SUMMARY

This paper has examined business cycle fluctuations in Finland and Sweden and their rela-
tionship to the international business cycle. The empirical evidence suggests that Finnish
and Swedish business cycles are highly synchronized, in particular during the 90’s. In ad-
dition, the international business cycle exerts a strong influence on economic fluctuations
in these two countries. We construct both a EU and a non-EU international business cycle
applying a recent method allowing for time—varying weights when extracting the common
component of bandpass filtered industrial production allowing us to distinguish between
European and non-European influences. Our evidence suggests that Swedish business
cycles become more synchronized to both measures over time whereas the Finnish busi-
ness cycles become more dependent on non—European external influences than European
during the 90’s. Extracting the common international business cycle component from the
domestic business cycle, reveals that output fluctuations within Finland and Sweden are
highly synchronized during the most recent decade where the Swedish country-specific
business cycle is leading the Finnish.

This evidence cannot explain the reluctancy of the Swedish government to fully join
the integration of Europe and joining the EMU. Our evidence does suggest that Swedish
business cycles are synchronized to output fluctuations of several EMU countries (Nether-
lands, Finland and Spain) as well as European countries that at this point have not entered
EMU (United Kingdom). We also find that the synchronization with the European busi-
ness cycle as well as with the non—European business cycle tends to increase after the
70’s. This pattern is not significantly different from long-standing EU and EMU coun-
tries, for example Belgium and the Netherlands. Similarly, the willingness of the Finnish
government to join EU and EMU cannot be explained by our empirical evidence since
the Finnish business cycle tends to be less synchronized to the European business cycle
and that it is decreasingly synchronized during the 90’s. Our evidence also suggests that
the Finnish business cycle tends to be more synchronized to the non-European business
cycle, in particular during the 90’s.

Our interpretation of these contradictory empirical results is that joining EMU may
be justifiable ex post but not necessarily have to be justifiable ex ante. The Finnish
government may anticipate that Finland will become more synchronized to the rest of



Europe as a result of increased integration. Such conclusion is consistent with earlier
arguments put forward by Frenkel and Rose (1997) and Bergman and Hutchison (1998).
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Table 1: SUR estimates of the

influence of international business cycles, equation (4).

B8, B, B, B, B Bg B, Bg R

Finland 1.295 2.457 1.032 —0.262 —0.312 —0.900 0.234 2.790 0.508
(0.206) (0.275) (0.294) (0.199) (0.186) (0.164) (0.110) (0.253)

Sweden 1.319 3.521 0.734 0.675 0.236 —1.760 0.559 1.724 0.686
(0.151) (0.202) (0.216) (0.146) (0.136) (0.120) (0.081) (0.185)

Austria 1.841 1.617 1.863 2.032 —0.342 —0.212 —0.056 —0.915 0.776
(0.116) (0.156) (0.166) (0.113) (0.105) (0.093) (0.063) (0.143)

Belgium 0.862 1.009 1.600 1.340 0.527 0.179 —0.126 —0.335 0.470
(0.197) (0.263) (0.281) (0.190) (0.177) (0.156) (0.106) (0.241)

France 1.527 0.774 0.871 1.377 —0.005 0.487 0.013 0.025 0.743
(0.125) (0.167) (0.179) (0.121) (0.113) (0.100) (0.067) (0.154)

Germany 2.906 0.649 1.550 2.170 0.122 0.408 0.020 —1.194 0.777
(0.134) (0.179) (0.192) (0.130) (0.121) (0.107) (0.072) (0.165)

Greece 1.485 —0.516 1.839 0.772 —0.701 1.044 —0.107 —0.241 0.469
(0.192) (0.257) (0.274) (0.186) (0.173) (0.153) (0.103) (0.236)

Italy —1.687 2.417 1.982 1.350 1.056 —0.407 0.074 —0.046 0.628
(0.192) (0.257) (0.275) (0.186) (0.173) (0.153) (0.103) (0.236)

Luxembourg 2.962 2.486 1.908 1.448 0.340 0.338 0.748 —0.270 0.753
(0.239) (0.320) (0.342) (0.231) (0.216) (0.190) (0.128) (0.294)

Netherlands 1.442 1.823 1.234 1.224 0.140 —0.348 0.134 —0.917 0.714
(0.118) (0.158) (0.169) (0.114) (0.107) (0.094) (0.063) (0.145)

Portugal 2.052 0.096 1.301 2.466 —0.203 0.957 —0.758 —1.131 0.571
(0.222) (0.297) (0.317) (0.215) (0.200) (0.177) (0.119) (0.273)

Spain 1.175 0.615 0.674 1.742 0.330 0.457 0.020 0.368 0.633
(0.160) (0.214) (0.229) (0.155) (0.144) (0.127) (0.086) (0.197)

United Kingdom 1.212 0.572 1.052 —0.121 0.712 0.503 —0.091 1.192 0.531
(0.178) (0.237) (0.254) (0.172) (0.160) (0.141) (0.095) (0.218)

Canada 0.508 0.354 —0.143 —0.754 0.865 0.618 1.635 2.186 0.844
(0.121) (0.161) (0.173) (0.117) (0.109) (0.096) (0.065) (0.148)

Japan —0.021 0.741 0.834 1.297 0.784 0.960 0.639 0.076 0.597
(0.242) (0.322) (0.345) (0.233) (0.218) (0.192) (0.130) (0.296)

Us —0.382 —1.476 —0.476 —0.454 1.466 2.023 1.147 1.361 0.858
(0.113) (0.151) (0.161) (0.109) (0.102) (0.090) (0.061) (0.139)

Notes: Standard errors are shown in parenthesis below each estimate.
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Table 3: Distribution of Finnish and Swedish trade by partner for selected years in percent.

Finland Sweden
EU-15 Non-EU Sweden | EU-15 Non-EU Finland
1965 62 38 10 63 37 4
1970 64 36 16 61 39 6
1975 56 44 17 56 44 6
1980 58 42 14 59 41 7
1985 50 50 13 56 44 6
1990 60 40 14 63 37 6
1999 55 45 10 57 43 5

Source: OECD Statistical Compendium and European Commission (2000).
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Figure 1: Finnish and Swedish bandpass filtered industrial production and the estimated

international business cycles.
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Figure 2: Finnish and Swedish country-specific business cycles.
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APPENDIX A: BANDPASS FILTERED INDUSTRIAL PRODUCTION AND THE
ESTIMATED INTERNATIONAL BUSINESS CYCLES.
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