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NON-TECHNICAL SUMMARY

Interest in the business cycle and in particular in its international dimension
has revived recently. However, the greater part of the work carried out on this
topic to date — whether it be the daling procedures adopted by national and
international agencies or the more analytical work teaturing in academic
studies — has been based on a definition ot the cycle which defines it in
essence as a deviation from a trend rate ot growth, that is, the cycle in
question is a so-called 'growth cycle’.

By contrast, the current paper aims 1o contribute to the understanding ot the
timing and transmission of the international business cycle by identifying a
chronology based upon a definition of the cycle as involving absolufe declines
and increases in economic activity, not declines and increases relative o
some trend rate ot growth. That 1s, the cycle identified in this paper 15 the so-
called ‘classicat cycle’.

There are various advantages in identifying the classical cycle. First, operating
with this definition of the cycle allows us to sidestep the issue of identifying ‘the
trend’ and thereby to avoid any danger of ‘creating’ spurious cycles owing to
an inappropriate choice ot trend-removal technique. Sgeond, it is the classical
cycle which has tormed the centre ot attention in the United States over a long
period of years where & huge corpus ot analytical methods and results has
been generated on this definition. In identifying classical cycles tor other
economies we are able to borrow from the procedures established in the
United States, and subsequently may expect our capacily tor interpretation to
be enhanced. Finally, it now seems to be quite clear that, whereas tor the first
wo to three decades after the end ot World War 1l the classical cycle was
absent, or virually so, trom the non-US developed world, this is no longer the
case. Moreover, many interpreters ot developments in the world economy in
recent years have concluded that it is now more prone to cyclical disturbances
than betore — due to the dismantling of controls over international capital tiows,
the deregulation of financial markets and financial innovation.

This paper introduces a rule-based procedure tor identifying classical cycles.
Turning points in the classical cycle for the United States are identified by the
National Bureau ot Economic Research (NBER). One important difference
between our procedure and NBER practice is that we rely exclusively on
movements in industrial production whereas the NBER aims to look at ‘the
economy as a whole’ and consults a number of additional series. The rule
hase used here is derived irom, but Is simpler and, we think, more robust than



the rule base programmed by US researchers to replicate the NBER cycle.
The programme here is designed to ensure that what are captured can be
termed ‘business cycles’, rather than mere idiosyncratic bumps and hiccups in
the data. This objective requires, trivially, that peaks and troughs must
alternate, and more substantively: that outliers should not be allowed to unduly
influence the outcome, that each turning point be an extreme value in relation
to a specified time period and that cycles have a minimum amplitude. To
ensure that these desiderata are met the procedure involves a two-pronged
approach whereby turning points are tentatively identified on both the raw data
and on a filtered data set; only in the event that both agree up to a specified
tolerance is a turning point definitely confirmed and dated (to the original raw
data series).

These procedures are applied to each of the G7 economies and in addition to
the industrial production data for Belgium, Spain, Ireland, Luxembourg and the
Netherlands (so that ail EU members in 1994, with the exception ot Greece,
are covered). Because classical cycles have not been established tor the non-
US economies betore, the scope tor comparisons is limited. However for the
United States a direct comparison is possible of the turning points identified by
our procedures and those identified by the NBER: the chronologies are tound
to be very similar, despite the fact that the NBER dating has used more
extensive data series. For the other countries a comparison is made between
our own chronology and that which would be identified by a programmed
version ot the NBER procedures: again, there is a close similarity in general,
with the exceptions being instances where the alternative picks some cycles ot
very shallow amplitude which are excluded -~ we think rightly — by our own
procedure.

The remainder of the paper is devoted to making a ‘first steps' comparison
between the business cycles identified for the various countries. The objective
is to establish some stylized facts about the similarity ot the cycles across the
countries rather than at this stage fo proffer and test explanations lor these,
which is a task for future research. The paper identifies that asymmetry
between the upswing and the downswing {the former longer and larger than
the latter} 1s & common characteristic ot the cycle across all the economies
examined. Cycle durations do vary quite a lot, however. In particuiar, Germany
appears to experience much longer upswings and downswings than other
coundries (with the single exception of Spain). Extremely tew cycles can be
identified which do not exhibit quite a high degree of synchronization across
countries: almost no cycles, it seems, could have a ‘made-at-home’
description. On the other hand, the European block ot couniries is not always
synchromized with the North American group. Three recessions stand out as




being common fo all the economies examined: first, and not surprisingly, the
recession commencing in 1973-5, associated with the first oil price shock;
second the recession commencing in 197880 associated with the second oil
price shock; and third the recession commencing in 1989-81. The latest
recaession is less synchronous than the previous two and has no ‘ohvicus’
common origin as the previous two do.






1 introduction

Over the last two decades 1t has become evident that recessions, exhibiting
substantial declines in the absolute level of econemic activity, are a reality 1 many
countries. This has prompted a revival of interest m business cycle research. The
most recent recession has played an important role in this revival because it was
largely unpredicted by conventional macresconomic forgcasting modeis and
because many observers have linked it to a perception that financial liberalization

and deregulation may have rendered the global economy inherently unstable.

Despite the recent appreciation of the importance of husiness cycles, relatively
little is known about the characteristics o such cycles outside the United States.
Therefore, it 15 unclear whether the wealth ot results obtained from contemporary
business cycla research will be applicable to other countries. Similarly, thera has
baen relatively little attempt to understand cross-country influences 1n busmess
cycles, but it 1s clearly important for policymakers to know whether the occurrence
and timing of expansions and contraclions across countnies can be primarily
attributed to common shocks or to the transmission of shocks across countries. In
this respact, the most recent recession is worthy of partcular study, since its
economuc origins are not well understood. Further, although the recessions of the
1970s and early 1980s may be attributed to oil pnce shocks, differences in the
timing of the absorption of these shocks across different economies are alsc of
Interest. Perhaps more interesting here, however, 1s whether recoveries from these
recessions began simuftanecusly i various countries, of whether they were

transmitted from one or more lead countries.



There have been a number of recent studies of international business cycles,
including those by Canova {1993a), Engle and Kozicki {19893}, Backus, Kehoe and
Kydiand {19982), Backus and Kehoe {1982), Canova and Dellas {1992}, for
example. However, none of these studies explicitly considers turning points, so
that they cannot directly examine the transmission ot expansions and contractions
of interest here. This is especially important in that an accumulation of evidence
indicates asymmetry of economic relationships in expanstons and contractions; see
Netter (1884} and Hamilton {1988) for classic reterences in the US context, while
Acemoglu and Scott {1994) present some evidence tor the UK. It appears entirely

plausible that different international mechanisms couid apply at peaks and troughs.

None ot the work on international mechanisms hinted at above ¢an bs underiaken
at the present time tor the simple reason that no accepted business cyele turning
points appear to be available for countries other than the United States. For the
US, the National Bureau ot Economic Ressarch {NBER) dates peaks and troughs;
the corresponding cycles, representing pernods ot expansion and contraction in the
level of activity, have become known as "classical" business cycles. There 15 a
related concept of "growth" cycles, which refers to cyclical movements around an
underlying trend'. Dates are regularly published tor growth cycle turning pomts in

a number ot countries, but corresponding classical dates are not.

' There was a change 0 emphasis from classical to growth cycles, particularly
in Europe, after the debate in the 1960s over the possibie obsolescence of the
business cycle; see Bronfenbrenner (1969} tor a conterence on this theme.
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it seems self-evident that recessions, in the sense ot absolute declines in activity,
are more important that declines relative to trend. There are also technical reasons
why one may choese to analyze classical business cycles instead ot growth cycles.
In parucuiar, different detrending methods may yield different growth cycle
chronologies {Canova, 1893b}, which s a problem when the trend is 2 fuzzy
concept. Further, commenly used detrending methods may mnduce spurious cycles

{see King and Rebelo, 1993, and Osborn, 1983, for two examples).

This paper goes some way towards rectifying the lack ot classical business cycle
intormation by proposing dates for a number of countries based on industnal
production. The countries selected are the G7 together with most majer European
countries. This intermation then enables us to examine the nternational nature of
cyclical movements. in particular, we are interested in whether cyclical movements
are similar across different countnies and i the lead/lag relationships between

countries at peaks and troughs.

The paper I1s organized as follows. Section 2 discusses our methodology for
identifying classical turning points, with the detalls of our procedure included as
Appendix 1. Results are discussed in the following twe sections, with Section 3
considering cycles country by country and Section 4 leoking at international

aspects. Conclusions compiete the paper.



2 Establishing Business Cvcle Chronologies

Our methodology for turnimg point dating 15 based on that empioyed by the NBER
and, in particular, the work ot Burns and Mitchell {1946) and Bry and Boschan
(1971). The latter are henceforth denoted as BB. BB (p.17} point out that
... turning point determination ... cannot be regarded as objective in the sense that
all reasonable and conscientious investigators would agree on the answers. Only
agreement on the application of a specific set of detailed, and sometimes arbitrary,
procedural conventions could bring about agreemesnt on the choice of turns." Our
ciassical business cyele turning pomt dates are based on such a set of rules. We
hope that other researchers will agree that these rules are at least reasonabie. 8B
themselves provide a set of rules, which have been widely used [see Watson,

1894, tor a recent example) and these provide our starting pomnt.

The procedure we adopt is detaited in the Appendix. It consists essentially of tour
steps. in step | extrema values are identified and replaced, since we do not want
these to unduly influence a procedure which is designed to look for broad upward
and dewnward movements. Then step il smooths {or averages) values to reduce
the importance ot short-run erratic fluctuations, Turning points are tentatively
identified in this smoothed series as occurring at observations the values of which
are greater {less} than those tor twelve months on etther side whilst peaks and
troughs are required to alternate. In step il we return to the unsmoothed data and
use stmilar rules to wWdentify tentative turning points with the additional requirements
that the amplitude ot a phase be at least as large as one standard error ot the

monthly log changes and the duration ot a cycle (peak to peak and trough to



trough) be at least 15 months. The final stage, step IV, compares the two sets ot
tentative turning points. When there is a close correspondence between the
ndications given by the two alternative sets of tentative turning points land only
In this case!, we confirm the existence of a turning point, with the final date being

that identified i the unsmoothed {onginal) seres.

Table 1 shows the turning pomnis dentified tor industrial production data jor nine
European countries (Germany, France, UK, italy, Spain, Belgum, Netheriands,
ireland and Luxembourg) together with the USA, Canada and Japan. The data
used are monthly and seasonally adjusted, covering the period 1961:1-1983:12.
Eor ease of later international comparison, turning point dates are aligned in the
table m accordance with apparent "common” cycles. Our {arbitrary} rule was that
cycles were aligned if the recessions gither overlapped or the beginnmng of
recession in one country was within three months ot the end ot recession m
another. Mild recessions {defined as involving a total decrease of less than &

percent) are indicated by the use of underlining.

Attention here 15 confined to industrial production for reasons ot tractability and
data availabifity. Nevertheless, we recogmse that the dentification ot business
eyele turning points ideally requires the analysis of a number ot different series.
However, we believe that the smportant charactenstcs which we uncover will
apply more generally than just to mdustnal production. Figures 1-12 show the
series together with the identified turning points; the top panel ot each diagram

shows the seres smoothed using a seven-month centred moving average, while



the original data are graphed in the bottom panel. Note that the symbol "x” in the
lower part ot a figure indicates cases where a turning point was identified in stage
HE of the procedure but subsequently deleted in the final stage IV since no
corresponding turning point was identified close to that region in the smoothed

Seres.

There is no objective standard with which we can compare the dates we show
Table 1. We have, however, compared our results with those obtamned by applying
the comparatively more complicated set ot rules embodied in the BB procedure?
As shown by the companson in Appendix Table A3, the BB procedure s relatively
more sensitive; with the single exception of a cycle for Belgium detected by BB in
1990-91, all ot our identified cycles correspond to the ones detected by the BB
procedure but that procedure alse identifies some additional cveles. As an
examination of the graphs in Figures 1 to 12 indicates, the recessions in these
additional cycles are not very marked; whether they represent "true” recessichs
must be a matter of judgement. We note, however, that the additional cycle
wdentified by BB tor the US 15 not a business cycle according to the widely-
accepted NBER reference chronology {see Table 2 below}. On baiance, we preter
the stricter critersa embodied in our procedure, since they serve to guard against
small 1diosyncratic movements in industrial production being contused with

business cycles.

2The GAUSS procedure was written by Mark Watson and replicates that ot the
BB procedure. The BB programs are also described and used by King and Plosser,
1994, and Watson, 1994
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3 Results for Individual Countries

The dates wdentified in Table 1 provide a starting point for a closer analysis of the
cycles. In what foliows we brisfly discuss the cycles in each country, highlighting any

difficulties encountered in the analysis.

Figure 1 relates to the USA, where our procedure identifies five peaks and troughs
over the relevant pericd. In this case we can refer to the alternative chronology
provided by the NBER reference dates and Table 2 compares these with our dates
for turning points 1n industrial production. Although the NBER dates refer to general
economic conditions and not simply to industrial production, there 1s z striking
correspondence between the two chronologies®. In six out of the fen cases the dates
comncide exactly, with generally small differences otherwise. The only disagreement
of note 15 in the dating of the 1989/90 paak, where our procedure selects a date maore
than a year 1n advance of the NBER one. In the context of industrnat production,
however, the earlier date 1z more plausible In that its value exceeds the maximum

reached in 1990,

Figure 1 shows three cases of an apparent turning point in the onginal senes being
deleted by our procedure as it 1s not also dentified in the smoothed senes of the

upper panel. One of these occurs in 1967 and the other two more recently in 19808-

* An NBER reterence trough in 1961 is ignored in Table 2, because this oceurs
too early in the sample penod for our procedure to be able to dentify 11,

8




90. The exclusion of these dates suggests that the mapping process, in the last

stage of the procedure, 15 useful in eliminating possibly spurious cycles®

Table 2: NBER Dates and Own Industriai Production Chronelogy for the US

Peaks: MNBER B9M12  73M11  BOMI 81M7 30M7

industriai Production 6O9M1Q 73M1T1 80M3 B1M7 89M4

Troughs: NBER 70M11 75M3 80M7 B2M11  91M3

industrial Production 70011 75M3 80M7 82M12 9IM3

Source for NBER dates: Survey of Current Busmess, April 1894,

Canada has relatively clear cycles. The only difficulty encountered is that the last
trough in the onginal senes is located 11 months away from the corresponding
trough in the moving average. For inclusion as a reterence turning point, our
program sets a limit of 5 months between the tentative turming points identified in
the oniginal and smoothed series. In this case, however, we override the automatic
program and include it as a reference trough. A similar situation cccurs in Italy
{see Figure 7) durimng 1977, where we set 1877:6 as a trough despite its exclusion
by the automatic procedure. Otherwise, despite erratic maonth-to-month

movements, the turming points identified for ltaly appear to be clear.

|t 15 worth pointing out that, i contrast to the procedure adopied here, the
ongmnal Bry-Boschan procedure comes up with two cycles during 1989-91; see the
Appendix.

10



The case of Japan i1s an interesting one and requires some discussion. As shown
in Figure 3, the dominant property ot Japanese industnal production ss ot sustained
growth with fittle cyclical fluctuation. Our procedure does, however, identify some
cycies with the two largest recessions bemng in 1974-75 and the most recent one,
1991-onwards. These two cycles show obvious {absolute} declines in industnal
production. For the recessions ientified in 1981-82 and 1985-86, con the other
hand, industnal production is relatively flat, with declines in total of enly 4.2 and

3.4 per cent respectively.

In contrast, Germany I1s straightforward and cycles are generally clear atter
smoothing is undertaken. Notice that the value marked with "E" on the lower part
ot the diagram 15 classified as ‘extreme’ according our rules and is not regarded as
a turning point. Figure 4 also reveals that although two turming points were
dentified in 1986 1n the smoothed series, these were not included i the final
selection since no corresponding turning pomts were detected in the onginai senes.

In contrast, the BB procedure would retain these.

The case of France {Figure b} is more problematic, with cyclical movements during
the 1980s being far from clear. Our procedure selects 1980:11 and 1981:12 as
a trough and peak respectively, but this 1s a minor fluctuation and the question 1S
whether one should classify this as a cycle at all. Certanly i terms of the
amplitude this 1s not typical and output only rises by 3.1 per cent to reach the peak
in December 1981. The recession detected in 1982 1s also relatively minor and

further doubts must ex:st about the recession entified in 19B4-85, For this latter

11
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case, the pomts marked "a" in the lower panel imply that these potential turming
points are excluded in accordance with the minimum amplitude rule; that s, the
change from trough to peak s less than one standard error ot {log) changes in the
senes. It may also be noted that the two extreme values in 1863 and 1868 are

effectively ignored.

The UK cycles are identified relatively easily in Figure 8, but two teatures are worth
noting. The first 1s the sefection of 1972:2 as a trough; this was classified as an
extreme cbservation {it 1s thus adjusted for 1n the top panet of the diagram) but
since the procedure identified a trough for the smoothed senes in 1972:12, this
extreme observation {being the local minimum 1n the onginal senes} was selected
as a trough tor industrial production. The second pomnt reters to 1973-74. A peak
1s required to be larger than values 12 months on either side: this rules out a short
cycle with a peak in 1873 and the abrupt tali in industnal production early in 1974

as a recession®.

For the case o} Belgiem, shown in Figure 9, the decade ot the 1980s 15 again
problemanc. This is especially so with the ongminal data, where erratic movements
are in evidence. Since, however, our procedure requires turning points to be
detected in both the ongmal and smoothed series betore they are accepted, the
period trom 1981 to 1990 s classed as an expansion for Belgium. The trough

dated in 1991 may also be controversial due to the erratic nature ot the

% This tall retates 1o the "three day" working week enforced to economise on
stocks ot tuel during a coal minung strike, and hence may be attributed o speciat
tactors.
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fluetuations. Industrial production for the Netherlands [Figure 10) raises similar
probiems due 1o 1ts nosy movements. Two particular cases to note are the
recessions wentified from 1976 to 1978 and trom 1987 to 1988, during which
industral production declined by 5.4 and 8.8 per cent respectively. The latter one,

at Jeast, appears to be reasonably clear in the graph after the values are smoothed.

The data for Luxembourg, shown in Figure 12, are noisy but exhibit quste marked
cyciical fiuctuations. Indeed, with seven peaks and six troughs, Luxembourg has
experienced more business cyeles than any other country considered. As the
smallest country In the sample, 1t may be more susceptible to such fluctuations.
The principal difficulty in dating relates to the 1976 recession which our procedure
detects, although this does not seemn to be an important cychical fluctuation in the

graph of the origmal seres.

Spatn and Ireland {Figures 8 and 11} are fascinating since they exhibit very few
classical cycles. Although industnal production in Spain tell substantially in 1874~
75 and during the latest recession, Ireland displays no cycles except for those

resulting trom two mild recesstons (1974-76 and 1878-80).

Tables A4-A15 in the Appendix record the statistical charactenisucs, country by

country, of each identified business cycle. Rather than explicitly discussing these

here, we move on to our pnncipal interest, which 1s relationships across countries.

13



4 Internationa! Business Cycles

The first question that needs to be investigated s whether cycles differ in terms

of thesr timing, that 15 whether they are synchromised with each other. In addition,

it 15 also of interest whether cycles differ i terms of their intensity and duration.

Fabie 3 provides comparative summary

ntormation on

regime-specific

charactenstics. The figures in the table are derived by calculating the averages

across all completed expansions and contractions in the sample; the average

monthly decline {nse} in Industrial Production multiplied by the average duration of

contractions {expansions) gives the total change, aiso shown in the table.

Table 3: Classical Business Cycle Charactenstics

Recessions Expansioens
Monthly change Total change Durauon Maonthly change Total change Duraton
USA -0.763 -8.672 18 0,483 22.512 48
CAN -0.650 -5.185 14 0.625 20.330 35
JAP -0.743 -15.085 13 0.535 28.878 56
GER -0.519 -11.373 24 0.456 33.708 17
FRA -0.795 -7.862 11 0.451 12.350 42
UK -0.778 -8.810 14 0.448 18.445 45
iTA -1.462 -13.742 15 0.673 35.491 63
SPA -1.308 -16.529 13 1.146 26.5356 90
BEL -0.842 -37.417 14 0.877 17.323 39
NET -0.515 -8.247 20 0.600 15.408 30
IRE -G.738 -10.641 15 0.740 39.219 53
LUX -1.879 -21.821 16 1.171 30.382 39
Avg -D.9186 -11.7003 15 0.584 25.046 51

Nptes: fa) Changes are expressed in terms of logarithms, while durations reter to menths.

14
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The first thing to note 1s the asymmetry of the cyeles across all countries; output
talls much more abruptiy than it rises. Simply averaged across countries, industrial
production talls by 0.816 per cent a month 1n recession, compared te a 0.684 per
cent rise during expansions. indeed, only in the individual cases of Belgium and the
Netherlands is the average monthly change in recessions smaller i magnitude than
the average growth 1n expansions. Since mdustnal production has grown over the
post-war period, it is not surprising to find that economues stay, on average,
approximately three times as long in the expansion phase as they do in recession.
When they occur, recessions in Germany appear to be severe: they last longer than
i other countnes, with the three recessions detected here having an average
duration of two vears and they resuit 1n a total decline of industnal production ot
over 10 percent. At the other extreme, France has experienced four recessions at
an average duration of less than a year and with the smallest average decline of
under 8 percent. In expansions, Spain and Iretfand show, respectively, the longest
average duration and the largest total change. Whilst Germany stays in recessions
tor longer periods she also grows for longer in the recovery phase; the ratio of the

duration ot the upturn 1o that of the downturn is close to the overall average.

Table 4 shows the durations of compiete cyeles, that 1s from peak-to-peak and
trough-to-trough. Germany experiences long cycies compared to other countries
with the average duration from peak-to-peak being 101 months in contrast to 58.5
months for the USA and 69.3 months tor Japan. In this respect, the group ot
European countries ot France, Beigium, the Netherlands and Luxembourg appear

to exhibit shorter cycles than Germany, Japan or, less markedly, the USA.
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However, it must be borne in mind, both here and elsewhere, that these resuits

should be interprated with care since few cyeles occur within our sample penoda,

Table 4: Average Durations of Cycles

Couniry Peak-to-Peak TFrough-to-Trough
usa 58.5 3.5
CANADA 47.4 48.8
JAPAN 69.3 68.5
GERMANY 101.0 93.0
FRANCE 53.0 29.0
K 57.4 61.2
ITALY 77.75 75.0
SPAIN 185.0 187.0
BELGIUM 53.0 64.3
NETHERLANDS 49.5 50.6
IRELAND 67.0 68.0
LUXEMBOURG 54,16 48.0
Average 72,75 1.4

Frem the resuits in the appendix it can be seen that the most severe recession
{during the peniod under nvestigation) was the one associated with the first oil
shock in 1973-75. In the USA, for example, industrial production declined by
approximately 16 per cent from peak 1o trough. The shortest recession occurred
during 1980 in the USA (see alsc Zarnowitz and Moore, 1881), lasting only 4
months and implying an average fall in the index of industrial production ot nearly

1.5 per cent an month.

5The hig difference between the peak-to-peak and trough-to-trough durations
tor France 15 the result of the exclusion ot the last trough-to-trough ¢ycle which
has not yet been completed.
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An interesting observation can be made by comparing the figures tor USA and
Canada. Contrary to the conventional wisdom, sur dates suggest that the average
duration of US expansions is large compared to Canada’. Furthermore Canada
experienced an additional recession in the mid-1980s which, although lasting only
7 months, involved a substantial tall in industrial production. Maoreover, whilst the
first two contractions are milder tor the case of Canada, the three cycles ocouring
after 1879 are deeper and longer lasting. For example, duning the last recession,
industrial production in Canada declined by nearly 10 per cent from peak to trough

compared with only 4.6 per cent for the USA,

jn aligning cycles across countries 1n Table 1, we attemnpt o present turther
information on the synchronisation of cycles. it 1s, ndeed, striking how tew
recessions in this period are confined to one country alone. Only those expenenced
by ltaly in 1964 and the UK twenty years later are, by our alignment convention,

unique.

Compared to the subsequent two decades, the 1980s shows tew classical
business cycie recesstons. The first truly international recession here is that ot

1973-74. Although the severity ot this was undoubtedly associated with the oif

TOne reason {or the big difference betwean the average duration rates between
the two countries is the additional cycle experienced by Canada in the mud-1880s.
Also the BB daies, reported in Appendix 1, suggest that a second cycle exists in
the 1988-92 period, that 1s & ‘double dip’ recession did oecur {this 1s not
consistent with the NBER dates). This small difference in the furming points
reduces the average duration for the USA cycle {peak-to-peak} to 50.6 months
compared to 48.2 for Canada, thus efimunating the apparent gap between the two
countries.
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price rises, the peaks 1 Germany and the US pre-date the oil price increase of
19748, Although avoided by some countries, mdustnal production in a number of
countries also declined in 1976-77. Indeed, the evidence of Tabie 1 15 that this
recession was a European phenomenon. Then, between 1979 and 1981 all
countries with the single exception of Spain experienced one, or somelimes twao,
recessions. Of course, oil price rises agamn played a role here. Apart from the UK's
idiosyncratic decline in indusinal production in 1884, four other countrnies showed
declines i output in the mid-1880s. Of these, however, those ot Canada and
Japan were relatively slight. Finally, another international business cycle recession

was in evidence around the turn ot the decade.

In summary, three recessions are common across almost all countries, those being
the ones commencing 1in 1973-75, 1979-8B0 and 1988-81. These are associated

with large talls in output and are examned in further detail below.

Tabie 5 compares the contractions which occurred in 1973-74 and which are
associated with the first oil price shock. 1t shows the dates ot the turming points
tor the twelve countries analyzed together with the cumuiative [percentage) decline
in industrial production, the duration {in months) and intermation concermng the

timing ot the turmng points relative to those in the US and Germany.

80il prices rose gradually from October 1973, when the oil embargo was
imposed, to January 1874, The biggest nise occurred between December and
January when the price ot oil rose trom approximately $5 a barrel to $12 in
January.
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industnal production declined significantly durnng that period with the smallest
countey, Luxembaurg, experiencing the largest fall. Among the remaining countries
Japan and Spain experienced the biggest declines, the Netherlands the smallest.
tn tarms ot duration Germany had the longest (23 menths) and France the shortest

{9 months} recession while the rest varied trom 10 to 16 months.

Table 8:; The 1973-78 Recession

Country Peak/Trough Depthi%) BDuratien i.ead{-}/Llagt+} Lead{-}/Lagl +)
Relative to USA  Relative to GER
usa F3aM11/75M3 16.023 18 +3/-4
CANADA 7AM3/TEME 12.128 14 +4/+2 +7/-2
JAPAN F4M1/75M3 22.653 14 + 200 +Bi-4
GERMANY 73MB/75M7T 12.821% 23 S+ 4
FRANCE 74MB/75M5 15.989 8 +8/+2 +12/-2
UK 74MB/75MB 12.623 14 +7/+5 + 10+
ITALY TaMBF75M4 17.415 10 ++ +104-3
SPAEN T4nMEBS7EMB 21.395 12 +9/+5 +12¢+1
BELGHIM 7AM4/TEMT 13,141 5 +5/+4 +B8/0
NETHER. 74MB/75MB 9.333 12 +97/+5 +12/+1
IREELAND 74M2/75M4 11.086 14 +37 41 +6/-3
LUXEM. F4MB/7EME 53.564 12 +5/+5 +B/+1
Average 18.19 13.75 +5.2/+2.2 +8.5/-1.3

Finally, the tabie shows that, with the exception of Germany, ail the countries
went into the recession after the US. On exit, the US preceded all countries
except Japan, with which it was contemporaneous. Perhaps the most remarkable
thing about the upturn, however, 1s that despite the widely varying durations of the
recession, only five months separated the troughs across these 12 countries. This,
with the contemporaneous dating of those US and Japan, indicates that a

sunultaneous shock may have been responsible.
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Table 6: The 1979-80 Receassion

Country Peak/Trough Depth{%] Daration  Lead{-}/Lagl+) Leadljiagl+)
Relative to Relative to
USA GER
USA BOM3/80M7 5.980 +3ina
CANADA 79MB/BOME 7.607 10 =771 -4/na
JAPAN na/na
GERMANY oM 2/na 12,139 35 -3/na
FRANCE 7OHMEB/BOM 6.286 18 -7l 4 -4ima
UK 7OMG/BTME 15.8086 23 -8/+10 -6/na
ITALY 80M3/na 16.338° 38 QO/na +3/na
SPAIN nalna
BELGHIM 79M12/80M12 15.209 12 -3/+%5 G/na
NETHER. BOM3/ma 13.353° 32° Oina +3/na
IRELAND TM9/80M1E2 10,226 18 -B/+5 -3/na
LUXEM. 75M12/81M4 21.507 16 -3/ +9 O/na

Notes: [al * indicates one recession experienced over the penod 1978 to 1982,

b} na indicates that no peak {(troughl is dated for this recession
Table 7: The 1981-82 Recession
Country Peak/Trough Dapth{%) Duration Lead{-}/lagi+) Lead{-Wiagl+]
Relative to Relative to
UsA GER
USA B1M7/82M12 9.423 17 na/ + 1
CANADA 81M4/82M10 17.027 18 -3/-2 na/-1
JAPAN BiM11/B82M10 4.216 i1 +4f-2 ral-
GERMANY na/B2M11 12,138 35° na/l-1
FRANCE 81M12/82M8 4.386 8 +5/-4 na/-3
UK nafna
ITALY na/B3ME 18,338 33’ ral+ 6 nal+7
SPAIN na/na
BELGHIM nalna
NETHER. nalB2mMt 1 13.353 32 nal-i naf0
IRELAND na/na
LUXEM. nafna
Notes: [a) * indicates one recession expenenced over the penod 1978 to 1982,

b}

na indicates that no peak Itrough) is dated for this recession
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Netice also that the US lead time tor the peak seems to be langer compared to that
tor the trough (5.2 and 2.2 months respectivelyl. Compared with the US,

Germany seems to have gone early into the recession, but came out late.

Tables & and 7 compare the contractions of the 1879-82 period. Since a number
ot countries experienced two cycles at the beginning of the 80s we present the
results for the two cycles separately, while indicating where only one cycle occurs.
The US and Canada each experienced two recessions in the 1879-82 period. In
hoth countries the second was the more severe and lasted longer. Further, Japan
went through one (mild} recession at about the same tme as the second
US/Canada cycle. France was the only Eurppean country to experience both
recessions, but here the second was relatively mild® Eurepean countries, notably
Germany, Italy and the Netherlands, expenenced a single prolonged recession
spanming both perods. Indeed, Europe led the 1979 downturn, with all the
European countries going into recession betore the USA, in contrast to the 1873-
74 cycle. It may be germane to note that the European countries decided at the
same time to prioritize counter-inflatonary policies, and began their participation

in the ERM,

In recovery trom the first recession, North America once again led the way. For the
US and Canada the second recession was, however, the more severe. Here the US,

German and Japanese economies afl emerged within two menths of each other,

“One can argue that the extra (munor} cycle experienced by France was
associated with the famous ‘Mitterrand U-turn’{see Sachs and Wyplosz, 19886, tor
example}.
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agan raising the question of the synchronous nature ot the process which rmght

have led to this.

Table 8: The Latest Recession

Country Peak/Trough Depthi{sh} Buration  Lead{-Vlagt+] Leadi-Hlag{+]}
Raiative to USA  Relative to GER
USA 89M4/9TM3 4.603 23 -26/
CANADA B9MA/ZIM2 9.228 22 /-1 -26/
JAPAN S1ME/ + 28/ -1/
GERMANY  91MG/ + 26/
FRANCE SZ2M4/ + 36/ +10/
LK S0MG/AZMB B.091 23 +14/+14 -12¢
{TALY 89M12/ +8/ -18/
SPAINT soM1/ + 8/ -177
BELGIUM™  90M3/ +1%/ -5/
NETHER. 91mM2/ + 104 -4
IRELAND
LUXEM. 92ME/ +37/ +1tf

Note: * mdicates the!, sccording to our detes, two dowriturns were expenenced during this perod.
The earlier peak 1s used here,

Finally table B compares the latest contractions. Altheugh we have identified the
trough for only three countries {USA, Canada and the UK) the intarmatien i the
table reveais that, as with the 1873-74 contraction, the US and Canada were the
first to go into recession. In addition, the time lag is substantially longer and varnes
from 8 months for ltaly to 36 months tor the case of France. Finally, from the
table we can also see that Germany went late in {o recession; this may reflect the

tdiosyncratic ‘unification shock® suffered by that country.
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5. Conclusions

In this paper we have examined the existence and properties ot classical cycles in
industrial production for a number ot countnes. The countries selected were the G7
together with most major European countries, enabling us to examine the
international nature of cyclical movemenis. Our dates were derived using
mechanigal ruies which effectively reproduce the NBER reterence dates tor the US.
Theretore, we are confident that our procedure 1s reasonable. For countries other
than the US, we know of no other dating exercise comparabie to that undertaken

here.

Although attention was cenfined to imdustrial production, we believe that we have
uncovered teatures of interest in the nternational transmission of business cycles.
Although our dating exercise looks at each country in 1solation, we have
established that very tew business cycles are confined to a single country. This
indicates that macroeconomists should be alert 1o turning points {both peaks and
troughs) resulting from external factors, rather than always being the consequence
of domestic events. Further, this indicates the potentiat value of information trom
other countries in the construction ot leading indicators and tha prediction of

turning potnts.

Qur study also finds that many countries started their recoveries from the 1873-74
recession almost simultaneously, while the same 15 true for the recovernes of the
Us, Japan and Germany from the 1981-82 recession. This raises the question of

what gives nse to such an international effect. On the other hand, however, the
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most recent recession seems to be different, smnce by the end ot 1993, of these
three dominant economies, only the US appeared to be in an expansion phase,
With the possible exception once agam of this last recession, there appears to be
greater correspondence in the dates of troughs across countries than m that of

peaks.

APPENDIX 1: PROCEDURES FOR DATING CLASSICAL BUSINESS CYCLES
The Brv-Boschan procedure
The approach employed by BB is related to the process of turning point
determination practised by the NBER. It involves, in the first instance, the
detection of extreme values and ther substitution by interpolated valuas. Turning
points are then detected tor a smoothed series and these are subsequently used

as a basis for the identification of cycles.

Thedea 1s that smoothing [accomplished by applying 2 moving average filter} will
simplify the identification of expansions and contractions and the selection ot the
genetal neighbourhoods of "potential” peaks and troughs. The procedure continues
and the neighbourhood ot potential turns 15 redefined by identifying peaks and
troughs corresponding to those of a series that is only slightly smoothed by a
shorter moving average. As aresul of the second filter one comes closer to the
eventual location of the turming pomnt. Once the immediate neighbourhood ot

potential turns 15 established the anaiysis shifts back to the sniginal data,
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Table A1: Bry-Boschan Procedyres

j. Determination of extremes and substitution of values

il Determination of eycles in 12-month moving average jextremes replaced).
A. ldentification of points higher {or jower} than 5 months on either
side.

B. Enforcement of alternation of turns by sefecting highest of multiple
peaks {or fowest of multiple troughs)

Hi. Determination of corresponding turnsn Spencer curve fextremes replaced}.
A. ldentification of highest (or lowest) value within =5 months.
B. Enforcement of minimum cycle duration of 15 months by efiminating
lower peaks and higher troughs of shorter cycles.

IV, Determination of correspending turns in short-term moving average of 3
to 6 months, depending on MCD imonths of cyclical dominance).
A. Ildentification of highest tor lowest) vaive within =5 months of
selected turn in Spencer curve.

V. Determunation of turning points i unsmoothed seres.
A. Identification of highest (or lowest) vaiue within =4 months, or
MCD term, whichever is larger, of selected turn in short-term moving
average.
B. Flimination of turns within 6 months of beginmng and end of sernes.
C. Elimination of peaks (or troughs) at both ends of series which are
lower {or higher) than values closer 10 end.
D. Elimination of cycles whose duration is less than 15 months.
E. Elimination of phases whose duration Js less than 5 months.

VI Staterment of final turning points.

Tahie A1 shows the procedure tolflowed by Bry-Boschan (1871}, The procedure

initsally identifies, potential turning points on the 12-month mowving average, then

uses the Spencer curve 10 dentify the highest (lowest) value within +5 months

of the seiected turns m the 12-month moving average. When the set of tentative

turning pomnts for the Spencer curve is established, a mmmmum cycle duration

requirement 15 imposed. The next step 1s to map, once more, the potential turming

points identified on the Spencer curve on to a shorter moving

average (3 t0 &
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months), Specifically the procedure \dentifies the highest {lowest} value, for this
shart moving average, within =5 months ot the selected turns in the Spencer
curve. In the final stage the procedure repeats the exploration for turns uUsing the
original, unsmoothed series, based on the record of tentative turning points from
the previous stage, that1s, the short-term moving average. In this stage, however,
the program identifies the highest llowest) value within 4 manths {or MCD term}
of the selected turns in the short-term moving average. In addition other rules are
sntorced, mcluding mimimum phase and cycle durations of B and 1 5 months

respectively.

The procedure adopted

A simplified version of the BB procedure s tollowed 1n this paper; Table A2
provides an overview ot this procedure. The results of our procedure and those ot

88 are compared in Table A3.

As i the BB procedure, the process begins with a search for “axtreme” values or
outliers. This 1s necassary for the second stage in the identification process since
these extreme values have to be adjusted betore the smoothing of the data. In this
paper extreme values are defined as those values whose change compared with
both adjacent months 1s greater than 3.8 standard errors ot the {log} dgifferenced
senes. Jumps in the ndex of industrial production, that 1s permanent INCreases or
decreases in the series, are therefore not classified as extreme cbservalions.

ideally one would have liked to use the standard efror of a corrected senes as a
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basis for the identification ot extreme values but this 1s not practical. For such

extreme values, the series are adjusted prior to stage 11'°

in the second stage the procedure determunes cycles in a 7-month {centred) moving
avarage''. Values wdentified as local minima or maxima are chosen as tentative
turrung points and these are subjected to a simple test for the proper alternation

of peaks and troughs.

The location of locally extreme points is determined by the identification of points
higher {lower} than 12 months on either side. We experimented with 8@ and 15
months but the 12-month criterion proved to give the most satistactory balance
between the elimmation ot too many fluctuations and the retention of shallow
fluctuations™  As tar as the entorcement of the proper alternation of peaks and
troughs 1n concerned, the procedure chooses, of the twe or more adiacent peaks
{troughs}, the highest lowest} one, At the end ot this process a list of tentative

furning points is cbiamed.

®The value which is identified as "extreme” , say x,, 1s substituted using the
average ot the two adjacent observations, that is x,” ={x,, +x,, /2.

"'8B use a fong (12 month] and a short (3 or 6 months) meving average in their
procedure. Since we only adopt a two stage procedure and use only one
smoothed series, a 7-month moving average proved to he the best choice between
shorter and longer moving averages.

The results of applyig the 9, 12 and 15-month local minimum/maximum rule
are available upon reguest.
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Tahie A2: Procedure for programmed identification of trning points

. Determination of extreme values

Ji. Determination of Cycles in 7-month moving average
A. identification of points higher flower) than 12 months on erther side.
8. Enforcement of alternation of turns by selecting the highest of
multiple peaks flowest of muitiple troughs).

/. Determination of turning points on unsmoothed series
A. ldentification of points higher (lower) than 12 mon ths an either side.
B. Enforeement of alternation of turns by selecting the highest of
multiple peaks {lowest of muitiple troughs).
C. Identification of flat segrments.
0. Identification and exclusion of “"outliers” from “possibie” turning
points.
E. Enforcement of aiternation of turns by selecting the highest of
multiple peaks flowest of multiple troughs}.
F Identification of “short cycles” {less than 15 months from peak to
peak or trough to trough).
G. Mimmum amplitude rule requiring the amplitude of a phase (peak to
trough or trough to peak) be at least as big as 1 standard error of log
changes.

V. Comparisan of tentative wrming points selected for smoothed and original
series
A. Exclusion of "possible” turning points of unsmoothed series that do
not correspond to similar turns (+ 8§ months) of the moving average.

From this point onwards the process ot turning point setection differs from the BB
method. As we pointed out earlier the process now moves back to the ongnal
series (without adjustment for extreme values} whereas the BB procedure empioys
two turther intermediate stages, namely the use ot the Spencer curve and a short-
term mowing average. In addition, our procedure identifies tentative turming points
tor the onginal series Independently of the turning points identified in the smoothed
series. That is, the new process of identification beginning in stage ili is not based
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on any results obtamed i the earlier stage '?. Those turning points selected in
the orginal series, which do not correspond to turns in the 7-month rmoving

average, are excluded from the final list ot turmng points.

In the stage ill 2 number of additional rules are also empioyed, as listed in table AZ,
Specifically, where turning points are selected within a sequence ot two or more
adjagent and equal values, the procedure selects the iast one of these as the
turming pont, In addition, since the onginal series includes axtreme cbservations

which are not adjusted, it 1s possible that these are chosen as turning pomts.

Furthermore a rrarimum duration of 15 months tor cycles {peak to peak and trough
0 trough} 15 1mpesed. | shorter cycles are wentified the peak {trough) with the
lowest (greatest] value s excluded. Finally, in contrast to BB, we do set a
mirmmum amplitude rule: our procedure requires the amplitude from peak to trough
and trough to peak to be at lsast as large as one standard error of the {log}

differenced senes.

“*This is in contrast to the BB procedure tor which search in stages i, I and
IV begins from the tentative dates selected in the previous stage ot the procedure.
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The dates compared

Table A3 compares the dates derived using the Bry-Boschan procedure with the
one derved atter applying the alternative simpler methodology described here.
Thera are two things to note: firstly, in the case of a sequence of equal values we
choose the last one as the cyclical turn i accordance with Bry and Boschan
{1971). This is not, however, the case with the BB program we are using, which
chooses the first one as the turn'®. Secondly, as noted in the text of Section 2,
the BB method identifies mare cycles than our procedure, with the differences

refating to refatively mild movements.

“RE assert that "fnn the case of equal values the rule 1s to choose the last one
as the cyclical turn, i.e., the month before the reversal of the cyclical process
begmns”, p.12.
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APPENDIX 2 DETAILS OF BUSINESS CYCLE CHARACTERISTICS
Tables A4-A16 show the charactenistics ot ciassical business cycles expertenced
by the USA, Canada, Japan, Germany, France, UK, Haly, Spam, Belgium,
Netharlands, Ireland and Luxembeurg within our sample period. Here information
1s tabulated for each recession and expansion identified in Table 1 of the text. In
each table, the first tour columns include the dates of the recessions and the
average and cumuiative {percentage) changes of industrial production over the this
period and finally the duration of that phase [in months). The next tour columns

display similar charactenstics tor the expansions.

Dates tor each expansion {contraction} refer to the period beginning the month
atter the turning point. That 1s an expansion icontraction} phase begins the first
month atter the trough {peak). The dates in the tables therefare refer to the first

month ot each phase rather than to the turning point itself.
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