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ABSTRACT

We present an estimation of quarterly GDP for Sweden stretching
back to 1913, using higher frequency series on manufacturing and
private consumption as indicators and standard methods for tem-
poral disaggregation from annual GDP data. Deseasonalization is
performed using JDemetra+ software. We use the Bry-Boschan al-
gorithm to identify peaks and troughs, based on which we present
various chronologies of the business cycle in Sweden, indicating a
partially new picture of the country's economic growth over the last
100 years.

1. Introduction

This paper presents new data on quarterly GDP for Sweden
dating back to 1913, previously only available from the late 1960s
onward. Quarterly GDP is estimated through temporal disaggre-
gation from annual data, with help from a monthly index of in-
dustrial production (manufacturing) and the quarterly series of
private consumption from 1961 on. The new series is subsequently
used to construct a chronology of the Swedish business cycle over
100 years by identifying recessions and expansions. The business-
cycle chronology is compared with earlier findings, which also

* The project is financed by Ragnar Séderbergs stiftelse, Jan Wallander och Tom
Hedelius stiftelse, Riksbankens Jubileumsfond and Swedish Collegium for Advanced
Study.
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serve as a reliability check on the new series. Thus, this paper
demonstrates the extent to which a quarterly GDP series can en-
hance our knowledge of past economic fluctuations.

Historical national accounts have mainly focused on gathering
annual data (Maddison, 2010). Today, the USA is one of the few
countries with quarterly data on GDP going back to the 19t century.
Much of the analysis for other countries, such as Sweden, is based
on annual data. Sweden!s historical national accounts are among the
most detailed in the world. Annual GDP for Sweden reaching back
to the preceding centuries has been reconstructed in, among others,
Edvinsson (Edvinsson, 2005, 2010, 2011) (cf. Krantz, 2004; Schon and
Krantz, 2015). Long time series of GDP and other measures of eco-
nomic activity, including real wage growth, are also presented as an-
nual data in S6derberg (1987) and Edvinsson and Séderberg (2011).

Higher-frequency data on national accounts are scarcer, how-
ever. Statistics Sweden (Statistiska centralbyrén, SCB) presents series
of GDP in accordance with the latest international guidelines of the
System of National Accounts back to 1993. Considerable research
has been done on economic crises in Sweden (e.g. Dahmén, 1950;
Edvinsson, 2005, 2010; Jonung, 1994, 2009; Jorberg, 1961; Larsson
and Lonnborg, 2014; Lonnborg et al., 2003; Lundberg, 1983; Schon,
2000; Schon and Krantz, 2015). In Edvinsson (2005), a preliminary
historical periodization of Swedish economic growth shows that be-
tween 1850 and 2000 the country experienced 26 recessions and 26
expansions. The identification of the deepest recessions substantially
accords with the finding of other previous research, such as Hagberg
and Jonung (2006). Christoffersen (2000), Holm (2007) and Bergman
(2011), using a similar method to the one employed in this study,
identify several recessions from 1971 onward.

2. Data

The data for the reconstruction of quarterly GDP are first based
on the annual series, gathered from Statistics Sweden and Edvinsson

34 THE JOURNAL OF EUROPEAN EconOMIC HISTORY



THE BUSINESS CYCLE IN HISTORICAL PERSPECTIVE.
RECONSTRUCTING QUARTERLY DATA ON SweDISH GDP, 1913-2014

et al. (2014), which was previously reconstructed as part of Sweden!s
historical national accounts. This series is used as a benchmark for
the quarterly series. Swedish historical national accounts encompass
several different alternative series, such as Schon and Krantz (2015).
Edvinsson et al. (2014) include two alternative time series; of those,
we use the [SNA 2008 series because it is closest to the most recent
data from Statistics Sweden.

Aggregated quarterly GDP data are collected from Statistics
Sweden, with nominal data covering 1980-2014 and GDP in fixed
prices covering 1969-2014 (Statistiska centralbyran, 2001, 1985, 1973,
1965). Statistical offices sometimes extrapolate revisions backward,
but often only for the annual data. The older quarterly data therefore
tend to deviate from the revised annual data. For the period before
1961, the reconstructed series of quarterly GDP is based on industrial
production. For the period 1961-1968, some quarterly data are avail-
able for some components of GDP, but not for aggregate GDP or
government final consumption. Only the time series of private con-
sumption and gross investment can be reconstructed directly from
the data. For some years, the data on private consumption must be
deflated by the consumer price index.

The monthly industrial production index (IPI) covers the period
from 1913 on. IP], calendar adjusted, is taken from Sjolund and Wik-
lander (2003) and Statistics Sweden, which tracks production in min-
ing, mineral, quarrying and manufacturing, consisting of four
separate indices, with minor differences.! GDP and IPI follow each
other closely, with some important differences. IPI increased expo-
nentially between 1913 and the early 1970s. Thereafter, it was more
sluggish, with especially slow growth between 1970 and the mid-
1990s and between 2008 and 2014, as shown in Figure 1.

In general, relative changes in IPI and GDP run in the same di-

! See Sjolund and Wiklander (2003) for details on IPI before 1990. IPI 1991-2014 is com-
piled from Statistics Sweden, available at http:/ / www.scb.se/sv_/Hitta-statistik / Statis-
tik-efteramne /Naringsverksamhet/ Industriproduktionens-utveckling / Industriprodukt
ionsindex-IPI/.
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) _ FIGURE 1 ]
GDP and Industrial Production Index (IPI). Indices, 1969q1 = 100
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Source: Statistics Sweden; own calculations. GDP index constructed from quarterly data, origi-
nally in 1968, 1980, 1991, and 2013 prices.

FIGURE 2
Correlation between IPl and GDP, change per quarter
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Sources: See text. Relative change on previous quarter.

rection every quarter, indicated by the overall positive and linear
correlation in Figure 2. For later decades, there is a similar pattern
in both quarterly and annual change, with GDP and IPI decreasing
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in the first and third quarters and increasing in the second and
fourth; this is shown by all points for each quarter tending to cluster
in the same area of the graph. For 6 points (quarterly changes) out
of 183, IPI and GDP move in different directions, shown by the
points in the upper-left and lower-right quadrant. The long fitted
line through the origin depicts the linear relation between percent
change in IPI and GDP.

3. Method

3.1 Temporal disaggregation

We wish to find the unknown quarterly GDP, y (the high fre-
quency series), whose annual sums are equal to the known annual
GDP, y, (the low frequency series). In order to estimate quarterly
GDP, one or more indicator variables of higher frequency (quar-
terly /monthly) may be used depending on method. Methods of
temporal disaggregation often consists of two steps: First, a prelim-
inary quarterly series p has to be determined. In the next step, a new
series, 7, is estimated on the basis of the quarterly series p, using a
method of temporal disaggregation to adjust the quarterly estimates
to the annual data y,.

The different series are treated here as vectors containing the val-
ues for all quarters or years. If n and 7, are the number of quarterly
and annual observations, respectively, y, p and  are 1 x n vectors,
while y,is a 1 x n, vector, p is derived from the various high frequency
indicators used, which are collected in a matrix X, with n rows. If
there is only one indicator X is a 1 x n vector. As described by Sax
and Steiner (2013) in their article on the R-package tempdisagg, there
are several methods for adjusting for this. The differences between
annual values of the preliminary series we wish to estimate and ob-
served annual values are distributed among the preliminary quar-
terly estimates. The sum of the estimated quarterly series and the
distributed annual residuals gives the final quarterly estimates, .

(1) J=p+Duy,
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where u, is a vector of length 1, and contains the differences between
the annualized values of p and the actual annual values, and D is a
n x n, distribution matrix that distributes the annual differences to
the various quarters. u, can also be written as:

(2) u,=y, Cp

where C is a conversion matrix that performs annualization (i.e. the
quarterly values of p are summed for each year). Equation (1) is the
basic framework for all disaggregation methods, even if different
methods determine the preliminary series, p, and the distribution
matrix, D, in different ways. The R-package tempdisagg includes
methods such as Denton and Denton-Cholette (Dagum and Cho-
lette, 2006; Denton, 1971). Both use a single indicator, that is to say p
is the same as X above. The methods presented by Chow and Lin
(1971), Fernandez (1981) and Quilis (2009) all perform a Generalized
Least Square Regression (GLS) of the annual value on the annualized
quarterly indicator series.

3.2 Seasonal adjustment

Most series fluctuate during the year due to seasonal effects,
which could arise from such factors as weather conditions, holidays
and timing decisions. GDP may also vary owing to differences in
the number of working days between years and quarters. This so-
called calendar effect can be divided between a seasonal and a non-
seasonal component. A problem is that seasonality is an unobserved
entity and problematic to determine. It is not even possible to deter-
mine all the causes of seasonal fluctuations. For a historical series,
seasonality may change because of structural shifts in the economy,
the timing of holidays and leisure time but also due to unknown fac-
tors. The different techniques to implement seasonal adjustment fall
into two groups: moving-average-based methods and model-based
methods. Moving-average-based methods use filters, and do not rely
on any explicit underlying model (Eurostat, 2013). This study uses
the JDemetra+ software to accomplish the decomposition of the ac-

38 THE JOURNAL OF EUROPEAN EconOMIC HISTORY



THE BUSINESS CYCLE IN HISTORICAL PERSPECTIVE.
RECONSTRUCTING QUARTERLY DATA ON SweDISH GDP, 1913-2014

tual series and compares three different variants. The moving-aver-
age-based method in JDemetra+ is X-13ARIMA-SEATS (Grud-
kowska, 2015), while the model-based method is TRAMO/SEATS.
The first step in both methods removes deterministic effects by ap-
plying a regression model with ARIMA noise. The second step is dif-
ferent in the two models: X-13ARIMA-SEATS is based on the
Henderson moving average of the seasonal components. The advan-
tage of the Henderson average is that it is sensitive to sudden
changes in the seasonal component. The default version has a 13-
term moving average, which we compare with a version that has a
39-term moving average.

4. Results: Estimated quarterly GDP

4.1 Temporal disaggregation

To generate our quarterly indicator, p, we link changes in quar-
terly GDP from Statistics Sweden for the period 1969q2-2014q4. To
estimate p for 1913q1-1969q1, we estimate Ap, and apply these values
to the linked GDP values. Ap, is estimated on IPI and private con-
sumption data using two linear regression models. For 1961q2-
1969q1, we estimate Ap, by linking linear estimations of first
differences using

(3) Ap,=0.002 + 0.358 * Aipi, + 0.577 * Apc, + €,

where ipi and pc are IPI and private consumption in logs. Data on
gross investment did not seem to add any information and are there-
fore not included. For 1913q1-1960ql, we estimate Ap, using IPI
alone:

4) Ap,=0.003 + 0.549 * Aipi, + ¢,

With our new indicator time series, p, we then use methods in-
cluded in the R package tempdisagg to disaggregate annual GDP
for 1913-2014. In our case, several methods produce similar esti-
mates. In the presentation below we therefore focus on the estimates
produced using Denton and Denton-Cholette (Dagum and Cholette,
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2006; Denton, 1971). Other estimates are available from the authors
upon request.

4.2 Deseasonalization

Figures 3 and 4 show examples of estimated GDP per quarter
plus the deseasonalized version of the same series. Figure 5 presents
the derived seasonal components and their evolution over time. The
seasonal component is not constant for all years. This may have sev-
eral explanations. The most dramatic change was for the seasonal
component of the third quarter: highly positive in the 1910s, it
turned highly negative by the end of the 20" century. The seasonal
component for the first quarter moved in the opposite direction,
from highly negative in the 1920s to slightly positive in the 1940s,
1950s, and 1960s, thereafter hovering around zero. In Sweden, the
late summer holiday is a relatively recent development. The vacation
period has been prolonged in several steps. Earlier, summers were
the time of year of peak economic activity, in manufacturing not least
to take advantage of the longer hours of daylight. The difference be-
tween various methods of seasonalization is, in practice, quite small.
The movements in the seasonal components move in roughly the
same direction during the time period. The root mean square differ-
ence of the logarithmic change in quarterly GDP between the 13-
term X-13ARIMA-SEATS and the TRAMO/SEATS series is 0.012,
and between the 13-term and the 39-term X-13ARIMA-SEATS series
0.008. The volatility is somewhat higher for the two X-13ARIMA-
SEATS seasonalized series than for the TRAMO/SEATS seasonal-
ized series.

5. Recession and expansions using our estimated data

One of the chief reasons for reconstructing a quarterly GDP se-
ries is to be able to reconstruct a chronology of the business cycle.
Economic historians in Sweden have hitherto relied on annual GDP

40 THE JOURNAL OF EUROPEAN EconOMIC HISTORY



THE BusINESS CYCLE IN HISTORICAL PERSPECTIVE.
RECONSTRUCTING QUARTERLY DATA ON SweDISH GDP, 1913-2014

FIGURE 3
Estimated quarterly GDP and seasonally adjusted 1913-1959.
SEK mn, year 2000 reference prices (see appendix)
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FIGURE 4
Estimated quarterly GDP and seasonally adjusted 1960-2014.
SEK mn, year 2000 reference prices (see appendix)
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] FIGURE 5
Estimated quarterly GDP, not deseasonalized.
Percent deviation from the seasonalized version
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data to identify economic crises, but annual data may miss fluctua-
tions in economic data that nonetheless warrant research. One prob-
lem is that there are no common definitions of such terms as
recession, crisis or depression. Partly this reflects the complexity of
these phenomena, and partly it is a question of how we theoretically
understand fluctuations in production in the short, medium and
long term. Several possible definitions of these phenomena are avail-
able, none of which seems to escape being at least partly arbitrary
or based on specific theories. Here we use different definitions to il-
lustrate the development and possibilities with our estimated data.

There are two main approaches to establishing the business
cycle. While the classical business cycle implies that a recession is
defined as an actual decline in economic activity, growth cycles fluc-
tuate around a trend, which may be determined by applying various
filters, such as the Hodrick Prescott filter. However, defining a trend
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depends on the technique and parameters used, which might pro-
duce different estimates of the GDP gap, etc. Since our main purpose
here is only to illustrate the sensitivity to methods of reconstructing
the quarterly data and to present a seasonalized series, we focus
solely on absolute decline or increase, not on growth rates. Assessing
the sensitivity of a chronology of the growth cycle to different filters
is outside the scope of the present study, although our data can serve
as a basis for future research in this field for Sweden.

5.1 What is a recession?

Following Burns and Mitchell (1946), NBER maintains a famous
chronology of the American business cycle from the 1850s onward,
with a recession defined as [a significant decline in economic activ-
ity spread across the economy;, lasting more than a few months, nor-
mally visible in real GDP, real income, employment, industrial
production, and wholesale-retail sales|(Hall et al., 2003). A recession
begins after the economy has reached a peak, and it continues up to
the trough. The time span between the trough and the peak is la-
beled an expansion. The Centre for Economic Policy Research
(CEPR), which establishes the business cycle dating for the euro area,
defines a recession as [a significant decline in the level of economic
activity, spread across the economy of the euro area, usually visible
in two or more consecutive quarters of negative growth in GDP, em-
ployment and other measures of aggregate economic activity for the
euro area as a wholel/(Euro Area Business Cycle Dating Committee,
2012). Perhaps the most common definition outside academia de-
scribes a recession as a decline of GDP for two consecutive quarters,
originally one of several recommendations put forward by Shiskin
(1974). This is straightforward but also arbitrary.> Although the
NBER and CEPR definitions often coincide with two consecutive
quarters of falling real GDP, there are some recessions that do not

5 The UK Treasury confirms by e-mail that this is one of the definitions they use (May
2016).
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fulfill this criterion. The Bry-Boschan (BB) algorithm (Bry and
Boschan, 1971) attempts to mimic the NBER approach, providing for
different stages of determining peaks and troughs, and to enforce a
minimum cycle of 15-months duration (cf. Romer, 1994; Watson,
1994). Here we apply the BB approach using the R-package BC-dat-
ing, setting the minimum length of the cycle to 5 quarters, and the
minimum length of a phase to 2 quarters. A recession occurs be-
tween a peak and the subsequent trough, an expansion between a
trough and the subsequent peak.

5.2 Recessions and expansions in Sweden, 1913-2014

Based on our estimated quarterly GDP, we map out the Swedish
business cycle from 1913 until today. We use a combined series of
earlier data on GDP together with our estimates, adopting the Den-
ton-Cholette method. Different variables may be employed to indi-
cate a recession. Here we only use quarterly GDP. Our estimated
data for quarterly GDP for Sweden are reported in Tables 1 and 2.
The declines in GDP are often much sharper than those suggested
by the annual data. Following the description of our data and
chronologies of the Swedish business cycle, we present some com-
parisons with earlier research on the subject.

Table 3 compares various chronologies of the business cycle,
using different estimations of quarterly GDP. The first chronology is
used as a benchmark. The first five chronologies are based on the sea-
sonalized series, where the irregular component is not deleted, and
the applications of the BB-method. The first four chronologies assume
a cycle length of 5 quarters and a phase length of 2 quarters. The first
three series are estimated using Denton-Cholette and indicator p, but
they all apply different methods of seasonalization: X-13ARIMA-
SEATS using a 13-term Henderson filter, X-13ARIMA-SEATS using
a 39-term filter and TRAMO/SEATS. The fourth chronology is de-
rived by applying Chow-Lin as the temporal disaggregation method,
and X-13ARIMA-SEATS with a 13-term Henderson filter for season-
alization. The Chow-Lin series uses only IPI rather than p as the in-
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dicator for temporal disaggregation for the whole period, causing it
to misrepresent quarterly fluctuations, but it is presented here as a
comparison. The fifth chronology is estimated using the same
method as the first but sets the maximum length of the cycle to 8
quarters. The sixth chronology is also based on X-13ARIMA-SEATS
(applying a 13-term Henderson filter for seasonalization), but it uses
the trend that deletes the irregular component as well as the seasonal
component. The last chronology implements the more straightfor-
ward definition of a recession as two consecutive quarters of falling
GDP.

Although there are some differences, seven of the recessions are
identified by all the chronologies, highlighted in Table 3: the First
World War downturn, the early 1920s deflation crisis, the Great De-
pression of the 1930s, the outbreak of the Second World War, the
early 1990s financial crisis, and the Great Recession of 2008-09. In-
terestingly, none of the fluctuations during the 1970s is identified as
a recession by all of the chronologies, but all of the chronologies
identify at least one recession during the 1970s. Each chronology
identifies between 14 and 22 recessions since 1913.

Most of the recessions identified by our benchmark chronology
also fulfill the definition of two consecutive quarters of declining
GDP. However, in late 1919 and early 1972, respectively, GDP fell for
two consecutive quarters, whereas in 1991 it fell for four consecutive
quarters, even if none of the three episodes is defined as a recession
using the BB-procedure in the first chronology. The case of 1991 is
especially problematic. Using the TRAMO/SEATS or the Chow-Lin
seasonalized series, or the trend (which smooths out the peak in the
first quarter of 1992) results in the early 1990s crisis being depicted
as a double dip, i.e. consisting of two recessions, like the early 1930s
crisis. During the euro crisis of 2012, GDP did not contract for two
consecutive quarters, but the episode is defined as a recession by all
of the first six chronologies.

While the Chow-Lin series implies that no recession occurred
during the 25 years between 1945 and 1971, the Denton-Cholette se-
ries identifies several recessions in that period. Interestingly, six of
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the seven chronologies exclude recessions between 1993 and 2007,
which would signify a longer cycle than the maximum of 10-12 years
according to Burns and Mitchell. The dot-com crisis is defined as a
recession in only one of the chronologies, when the 39-term Hender-
son filter is applied; this result appears to be highly sensitive to the
method of seasonalization.

It should also be borne in mind that the business cycle chronolo-
gies are also sensitive to the annual series used. Here we only use
one annual series, which is based on the latest data from Statistics
Sweden and the Riksbank (the Swedish central bank), but further
revisions or alternative annual series would produce different busi-
ness cycle chronologies than the one presented here. Further consid-
eration of the calendar effect could also alter the chronology.

1910s

While annual data display positive growth in GDP in 1914 and
1915, the quarterly data show a sharp contraction at the time of the
outbreak of the First World War, in the third quarter of 1914. The
longest recession according to our chronology occurred during the
First World War, lasting four and a half years, extending from a peak
in the second quarter of 1914 to a trough in the fourth quarter of
1918. It was the second-deepest decline in GDP (20 percent). Imports
fell and a food crisis deepened during 1916-1917 because of poor
harvests in northern Europe, which stoked social unrest towards the
end of the war (Heckscher, 1970, p. 291; Montgomery, 1954, pp. 121-
128; Schon, 2000, pp. 278-280).

1920s

The deepest recession occurred during the so-called [ deflation
crisis|of the early 1920s, when GDP decreased by 29 percent. This
was a steeper fall than in most other industrialized countries and
was followed by sharp deflation (Ortengren, 1979, pp. 65-70). This
downswing was in a sense the first clear-cut case of a modern gen-
eral recession, since economic activity declined in every major sector
except agriculture and ancillaries (Edvinsson, 2005).
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1930s

Our estimated data indicate that the deep recession in Sweden
during the 1930s, the Great Depression, was actually a double dip:
one recession in 1930-31, when GDP declined by 10 percent, and an-
other in 1931-32, when GDP declined by 8 percent, separated by an
expansion from the first to the fourth quarter of 1931. The recession
in 1930-31 was only the fifth-sharpest since 1913. The fall in GDP
was not much larger than during 2008-09. Previous research has
pointed out that the Great Depression was milder in Sweden than
in several other similar countries (Edvinsson, 2005).

1940s

Two major recessions occurred during the Second World War,
both with larger declines in GDP than during the Great Depression.
Johansson (1985, pp. 182-196) points to the dramatic effects on the
Swedish economy of the outbreak of the war, which had been pre-
ceded by several years of relatively high growth. The orientation of
economic activity towards the home market that had begun during
the 1930s was accentuated, as exports declined. Imports also fell
quite drastically, affecting branches of activity dependent on im-
ported supplies. Lundberg (1983) describes the period 1945-49 as a
systemic recession characterized by post-war readjustments and a
legitimacy crisis for the economic system, although output growth
was positive during that time span. By contrast, Jonung (1994) ar-
gues that there was no real economic crisis in Sweden in 1945-49.
Our estimates indicate that the economy contracted quite sharply in
the first half of 1945, by 13 percent, even though GDP over the whole
year declined by only 0.4 percent.

1950s-1980s

According to Edvinsson (2005), the usual business cycle was sus-
pended after the downturn in 1952-53 until the mid-1970s. The re-
cession of the early 1950s was characterized by a readjustment, with

falling exports after the Korean War boom. However, our new esti-
mates identify recessions in the early 1960s and the early 1970s. The
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four deepest recessions after 1945 occurred in 1971, 1977, 1992 and
2008-2009. The 1970s witnessed four recessions, more than in any
other decade. The 1971 recession coincided with the demise of the
Bretton Woods system and was the deepest of the decade, even if
annual GDP displayed positive growth. Ortengren (1979 pp. 74-77)
points out that, in contrast to the 1920s or the 1930s, there was no
quick readjustment during the crises of the 1970s. For instance, un-
employment did not rise much, while there was an increase in social
welfare programs.

1990s

In previous research, the recession of the early 1990s has been
considered to be the longest economic crisis in the history of modern
Sweden (Edvinsson, 2005), with three consecutive years of falling
GDP, from 1990 to 1993. Our chronology identifies a recession lasting
just four quarters. Burns and Mitchell (1946) would suggest that the
driving forces behind this recession were mainly domestic, espe-

cially of a financial nature. The reregulation of financial markets dur-
ing the latter half of the 1980s was followed first by accelerating
growth and then by a rather sharp decrease in the volume of private
credit, which contributed to spikes in consumption and real estate
prices (cf. Jaffee, 1994; S6derstrom, 1995). The expansionary policies
at the end of the 1980s gave way to contractionary policies starting
in 1990, which aggravated the economic downturn. The Swedish
krona was pegged to the ECU, and with exports falling in 1991, it
was only after the krona was devalued at the end of 1992 that the
economy began to recover. Our chronology indicates a peak in the
first quarter of 1992 and a trough in the first quarter of 1993.

The 21% century

According to our first chronology, no recessions occurred be-
tween 1994 and 2007; the expansion lasted 61 quarters. The 1993-
2009 cycle lasted 16 years, above the upper limit of 10-12 years
suggested by Burns and Mitchell. At the end of the 20t century,
some observers asserted that the age of a [hew economy, [ Jentailing

48 THE JOURNAL OF EUROPEAN EconOMIC HISTORY



THE BUSINESS CYCLE IN HISTORICAL PERSPECTIVE.
RECONSTRUCTING QUARTERLY DATA ON SweDISH GDP, 1913-2014

accelerated economic growth, had dawned. Some scholars went so
far as to announce that the business cycle belonged to the past. The
dot-com crisis, the Great Recession, and the euro crisis have punc-
tured that view. However, in Sweden, the economic crises of the 215t
century, unlike that of the early 1990s, have been largely ascribable
to international factors. As mentioned above, for Sweden, the dot-
com crisis only qualifies as a recession under an alternative method
of seasonalization. The Great Recession was the severest one since
1945. Although Sweden escaped some of its worst repercussions,
with no substantial increase in unemployment, GDP fell by 8 per
cent from peak to trough, almost as much as during the Great De-
pression. Only two and a half years later, the euro crisis coincided
with a new recession in Sweden.

5.3 Comparison with similar earlier studies

The identification of various recessions proposed in this study
corresponds well with the findings of previous research. However,
previous studies differ considerably in identifying the deepest eco-
nomic crises. Christoffersen (2000), who also uses the Bry-Boschan
procedure on industrial production to date the Swedish business
cycle, identifies recessions in 1971-1972, 1974-1978, 1979-1982, 1985-
1986, and 1989-1993.

Bergman (2011) uses the Bry-Boschan procedure as well, but on
GDP, and identifies recessions in 1970-1971, 1976-1977, 1980-1981,
1990-1993, and 2007-2009.

Holm (2007) identifies recessions in 1971, 1976-1977, 1979-1982
and 1991-1993 using four different series, and also recessions for
GDP in 1976-1977 and 1990-1992. All of these recessions are also
identified in this study, except for those of the early 1980s and 1985-
1986.

Jonung (1994) defines an economic crisis as a shorter time span
under peaceful conditions when production falls [ markedly,[and
finds five crisis periods or depressions in Sweden after the First
World War: 1919-24, 1929-34, 1973-78, 1979-84 and 1989-93. Schon
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(1994) identifies three types of crisis that have different temporal lo-
cations in the course of a structural cycle, after 1913: 1920-22, 1930-
34, 1951-55, 1961-63, 1975-80, and 1991-94. Neither Jonung nor
Schon, however, includes the world war contractions. All of these
crises meet the requirements of a recession according to the present
study, although some of the crisis periods consisted of several reces-
sions, most notably during the 1970s.

Edvinsson (2005) presents the only chronology of the business
cycle covering more than a century. The following recessions are
identified based on the definition that the annual increase in GDP is
less than one percent: 1916-1918, 1920-1921, 1924-1925, 1930-1932,
1939-1941, 1952-1953, 1976-1978, 1979-1981, 1990-1993, and 2000-
2001. All are classified as recessions in the present study, except the
1981 recession and 2000-2001, the so called dot-com crisis. Later re-
visions of Statistics Sweden have adjusted GDP growth for 2001 up-
wards to above one percent.

6. Concluding remarks

In this paper we estimate quarterly GDP for Sweden back to
1913. We show that it is possible to reconstruct this series by using
temporal disaggregation methods and an index of industrial pro-
duction and private consumption as indicators. We also present a
series that is deseasonalized, which shows that there were substan-
tial long-term shifts in the seasonal component. While the seasonal
component for the third quarter was positive in the 1910s, it turned
highly negative by the late 20" century.

We use our estimated seasonalized GDP to create a benchmark
chronology of the Swedish business cycle, applying the Bry-Boschan
procedure, and six alternative chronologies, using slightly different
methods. The chronologies do not depend only on the indicators
used, but also on the methods of seasonalization and temporal dis-
aggregation and on how we identify and interpret recessions. This
is partly a technical issue and partly a question of theory.
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Our quarterly estimates indicate recessions that would have
been difficult to identify using only annual data. In our benchmark
chronology, the longest recession occurred during the First World
War, while the deflation crisis in the early 1920s was the deepest. In
our chronology, the Great Depression was actually a double dip, but
milder than four other recessions. Although previous research has
indicated that Sweden escaped the usual business cycle during the
golden years of capitalism, at least from 1952 until the 1970s, our
new estimated data indicate that this period witnessed several re-
cessions. In 1991, GDP declined during four consecutive quarters,
whereas according to the Bry-Boschan procedure no recession oc-
curred that year. The dot-com crisis of the early 2000s is only iden-
tified as a recession by one of our alternative chronologies, based on
different method for seasonalization.
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