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ABSTRACT
This paper proposes classical business cycle turning points for a number of 
countries based on industrial production. The countries selected are the G7 together 
w ith  most major European countries. This inform ation enables us to examine the 
international nature of cyclical movements. In particular, we examine whether 
cyclical movements are similar across different countries and consider the lead/lag 
relationships between countries at peaks and troughs.
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1 Introduction

Over the last tw o  decades it has become evident tha t recessions, exhibiting 

substantial declines in the absolute level of economic activ ity , are a reality in many 

countries. This has prompted a revival of interest in business cycle research. The 

most recent recession has played an im portant role in this revival because it was 

largely unpredicted by conventional macroeconomic forecasting models and 

because many observers have linked it to a perception tha t financial liberalization 

and deregulation may have rendered the global econom y inherently unstable.

Despite the recent appreciation of the importance of business cycles, relatively little 

is known about the characteristics of such cycles outside the United States. 

Therefore, it is unclear whether the wealth o f results obtained from  contem porary 

business cycle research w ill be applicable to other countries. Sim ilarly, there has 

been relatively little  a ttem pt to understand cross-country influences in business 

cycles, but it is clearly im portant for policymakers to  know whether the occurrence 

and tim ing of expansions and contractions across countries can be primarily 

attributed to common shocks or to the transmission of shocks across countries. In 

this respect, the m ost recent recession is w orthy of particular study, since its 

economic origins are not well understood. Further, although the recessions of the 

1970s and early 1980s may be attributed to oil price shocks, differences in the 

tim ing of the absorption of these shocks across d ifferent economies are also of 

interest. Perhaps more interesting here, however, is whether recoveries from  these 

recessions began sim ultaneously in various countries, or whether they were

transm itted from  one or more lead countries.
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There have been a number of recent studies of internationa! business cycles,

including those by Canova (1993a), Engle and Kozicki (1993), Backus, Kehoe and 

Kydland (1992), Backus and Kehoe (1992), Canova and Dellas (1992), for example. 

However, none of these studies explicitly considers turning points, so that they 

cannot directly examine the transmission of expansions and contractions of interest 

here. This is especially im portant in tha t an accumulation of evidence indicates 

asymmetry of economic relationships in expansions and contractions; see Neftci 

(1984) and Hamilton (1989) fo r classic reference.1- in the US context, while 

Acemoglu and Scott (1994) present some evidence for the UK. It appears entirely 

plausible that d ifferent international mechanisms could apply at peaks and troughs.

None of the work on international mechanisms hinted at above can be undertaken 

at the present time for the simple reason that no accepted business cycle turning 

points appear to be available for countries other than the United States. For the US, 

the National Bureau of Economic Research (NBER) dates peaks and troughs; the 

corresponding cycles, representing periods of expansion and contraction in the level 

of activ ity, have become known as "classical" business cycles. There is a related 

concept of "g ro w th " cycles, which refers to cyclical movements around an 

underlying trend1. Dates are regularly published for grow th cycle turning points in 

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

1 There was a change in emphasis from  classical to grow th cycles, particularly 
in Europe, after the debate in the 1960s over the possible obsolescence of the 
business cycle; see Bronfenbrenner (1969) for a conference on this theme.
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It seems self-evident tha t recessions, in the sense of absolute declines in activity, 

are more im portant tha t declines relative to trend. There are also technical reasons 

why one may choose to analyze classical business cycles instead of grow th cycles. 

In particular, d ifferent detrending methods may yield d iffe rent g row th  cycle 

chronologies (Canova, 1993b), which is a problem when the trend is a fuzzy 

concept. Further, com m only used detrending methods may induce spurious cycles 

(see King and Rebelo, 1993, and Osborn, 1993, fo r tw o  examples).

This paper goes some way towards rectify ing the lack of classical business cycle 

inform ation by proposing dates for a number of countries based on industrial 

production. The countries selected are the G7 together w ith  m ost major European 

countries. This inform ation then enables us to examine the international nature of 

cyclical movements. In particular, we are interested in whether cyclical movements 

are similar across d ifferent countries and in the lead/lag relationships between 

countries at peaks and troughs.

The paper is organized as fo llow s. Section 2 discusses our m ethodology for 

identifying classical turning points, w ith  the details of our procedure included as 

Appendix 1. Results are discussed in the fo llow ing tw o  sections, w ith  Section 3 

considering cycles country by country and Section 4  looking at international 

aspects. Conclusions complete the paper.

3
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2 Establishing Business Cycle Chronologies

Our methodology for turning point dating is based on that employed by the NBER 

and, in particular, the w ork of Burns and M itchell (1946) and Bry and Boschan 

(1971). The latter are henceforth denoted as BB. BB (p 17) point out that 

" ...tu rn ing  po in t determ ination ... cannot be regarded as objective in the sense that 

all reasonable and conscientious investigators would agree on the answers. Only 

agreement on the application o f a specific set o f detailed, and sometimes arbitrary, 

procedural conventions could bring about agreement on the choice o f tu rns." Our 

classical business cycle turning point dates are based on such a set of rules. We 

hope that other researchers w ill agree tha t these rules are at least reasonable. BB 

themselves provide a set of rules, which have been w idely used (see Watson, 

1994, for a recent example) and these provide our starting point.

The procedure we adopt is detailed in the Appendix. It consists essentially of four 

steps. In step I extreme 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 downward movements. Then step II smooths (or averages) values to reduce 

the importance of 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 for tw elve months on either side w h ils t peaks and 

troughs are required to alternate. In step III we return to the unsmoothed data and 

use similar rules to identify tentative turning points w ith  the additional requirements 

tha t the amplitude of a phase be at least as large as one standard error of the 

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

4
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trough) be at least 15 months. The final stage, step IV, compares the tw o  sets of 

tentative turning points. When there is a close correspondence between the 

indications given by the tw o  alternative sets of tentative turning points (and only 

in this case), we confirm  the existence of a turning point, w ith  the final date being 

that identified in the unsmoothed (original) series.

Table 1 shows the turning points identified for industrial production data for nine 

European countries (Germany, France, UK, Italy, Spain, Belgium, Netherlands, 

Ireland and Luxembourg) together w ith  the USA, Canada and Japan. The data used 

are m onth ly and seasonally adjusted, covering the period 1961 :1 -1993 :12 . For 

ease of later international comparison, turning point dates are aligned in the table 

in accordance w ith  apparent "com m on" cycles. Our (arbitrary) rule was tha t cycles 

were aligned if the recessions either overlapped or the beginning of recession in one 

country was w ith in  three months of the end of recession in another. Mild 

recessions (defined as involving a total decrease of less than 5 percent) are 

indicated by the use of underlining.

A ttention here is confined to industrial production for reasons of tractab ility  and 

data availability. Nevertheless, we recognise that the identification of business 

cycle turning points ideally requires the analysis of a number of d iffe rent series. 

However, we believe tha t the im portant characteristics which we uncover w ill apply 

more generally than just to industrial production. Figures 1-12 show  the series 

together w ith  the identified turning points; the top panel of each diagram shows the 

series smoothed using a seven-month centred moving average, w h ile the original
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data are graphed in the bottom  panel. Note tha t the symbol "x "  in the lower part 

of a figure indicates cases where a turning point was identified in stage III 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 series.

There is no objective standard w ith  which we can compare the dates we show in 

Table 1. We have, however, compared our results w ith  those obtained by applying 

the comparatively more complicated set of rules embodied in the BB procedure2. 

As shown by the comparison in Appendix Table A3, the BB procedure is relatively 

more sensitive; w ith  the single exception of a cycle fo r Belgium detected by BB in 

1990-91, all of our identified cycles correspond to the ones detected by the BB 

procedure but tha t procedure also identifies some additional cycles. 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 " recessions 

must be a m atter of judgement. We note, however, tha t the additional cycle 

identified by BB for the US is not a business cycle according to the w idely-accepted 

NBER reference chronology (see Table 2 below). On balance, we prefer the stricter 

criteria embodied in our procedure, since they serve to guard against small 

id iosyncratic movements in industrial production being confused w ith  business 

cycles.

2The GAUSS procedure was w ritten  by Mark Watson and replicates tha t of the 
BB procedure. The BB programs are also described and used by King and Plosser, 
1994, and W atson, 1994.
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3 Results for Individual Countries

The dates identified in Table 1 provide a starting point for a closer analysis of the 

cycles. In w hat fo llow s we briefly discuss the cycles in each country, highlighting 

any d ifficu lties encountered in the analysis.

Figure 1 relates to the USA, where our procedure identifies five peaks and troughs 

over the relevant period. In this case we can refer to the alternative chronology 

provided by the NBER reference dates and Table 2 compares these w ith  our dates 

for turning points in industrial production. A lthough the NBER dates refer to general 

economic conditions and not simply to industrial production, there is a striking 

correspondence between the tw o  chronologies3. In six out of the ten cases the 

dates coincide exactly, w ith  generally small differences otherw ise. The only 

disagreement of note is in the dating of the 1989/90 peak, where our procedure 

selects a date more than a year in advance of the NBER one. In the context of 

industrial production, however, the earlier date is more plausible in that its value 

exceeds the maximum reached in 1990.

Figure 1 shows three cases of an apparent turning point in the original series being 

deleted by our procedure as it is not also identified in the smoothed series of the 

upper panel. One of these occurs in 1967 and the other tw o  more recently in

3 An NBER reference trough in 1961 is ignored in Table 2, because this occurs 
too early in the sample period for our procedure to be able to identify it.
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1989-90. The exclusion of these dates suggests tha t the mapping process, in the 

last stage of the procedure, is useful in elim inating possibly spurious cycles4.

Table 2: NBER Dates and Own Industrial Production Chronology for the US

Peaks: NBER 6 9 M 1 2 7 3 M 1 1 8 0 M 1 8 1 M 7 9 0 M 7

In d u s tr ia l P ro d u c tio n 6 9 M 1 0 7 3 M 1 1 8 0 M 3 8 1 M 7 8 9 M 4

T ro u g h s : NBER 7 0 M 1 1 7 5 M 3 8 0 M 7 8 2 M 1 1 91 M 3

In d u s tr ia l P ro d u c tio n 7 0 M 1 1 7 5 M 3 8 0 M 7 8 2 M 1 2 91 M 3

Source fo r NBER dates: Survey o f Current Business, April 1994.

Canada has relatively clear cycles. The only d ifficu lty  encountered is tha t the last 

trough in the original series is located 11 months away from  the corresponding 

trough in the m oving average. For inclusion as a reference turning point, our 

program sets a lim it of 5 months between the tentative turning points identified in 

the original and smoothed series. In this case, however, we override the automatic 

program and include it as a reference trough. A similar situation occurs in Italy (see 

Figure 7) during 1977, where we set 1977:6 as a trough despite its exclusion by 

the autom atic procedure. O therwise, despite erratic m onth-to-m onth movements, 

the turning points identified for Italy appear to be clear.

4lt is w o rth  pointing out that, in contrast to the procedure adopted here, the 
original Bry-Boschan procedure comes up w ith  tw o cycles during 1989-91; see the 
Appendix.
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The case of Japan is an interesting one and requires some discussion. As shown 

in Figure 3, the dominant property of Japanese industrial production is o f sustained 

grow th w ith  little  cyclical fluctuation . Our procedure does, however, identify some 

cycles w ith  the tw o  largest recessions being in 1974-75 and the m ost recent one, 

1991-onwards. These tw o  cycles show  obvious (absolute) declines in industrial 

production. For the recessions identified in 1981-82 and 1985-86, on the other 

hand, industrial production is relatively fla t, w ith  declines in to ta l of only 4 .2  and 

3.4 per cent respectively.

In contrast, Germany is stra ightforw ard and cycles are generally clear after 

smoothing is undertaken. Notice tha t the value marked w ith  "E" on the lower part 

of the diagram is classified as 'extrem e' according our rules and is not regarded as 

a turning point. Figure 4  also reveals that although tw o  turning points were 

identified in 1986 in the smoothed series, these were not included in the final 

selection since no corresponding turning points were detected in the original series. 

In contrast, the BB procedure would retain these.

The case of France (Figure 5) is more problematic, w ith  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 is a minor fluctuation and the question is 

whether one should classify this as a cycle at all. Certainly in terms of the 

amplitude this is not typica l and ou tput only rises by 3.1 per cent to reach the peak 

in December 1981. The recession detected in 1982 is also relatively minor and 

further doubts m ust exist about the recession identified in 1984-85. For this latter
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case, the points marked "a ” in the lower panel imply that these potential turning 

points are excluded in accordance w ith  the minimum amplitude rule; tha t is, the 

change from  trough to peak is less than one standard error of (log) changes in the 

series. It may also be noted tha t the tw o  extreme values in 1963 and 1968 are 

effective ly ignored.

The UK cycles are identified relatively easily in Figure 6, but tw o  features are w orth  

noting. The firs t is the selection of 1972:2 as a trough; this was classified as an 

extreme observation (it is thus adjusted for in the top panel o f the diagram) but 

since the procedure identified a trough for the smoothed series in 1972 :12, this 

extreme observation (being the local minimum in the original series) was selected 

as a trough for industrial production. The second point refers to 1973-74. A peak 

is required to be larger than values 12 months on either side: this rules out a short 

cycle w ith  a peak in 1973 and the abrupt fall in industrial production early in 1974 

as a recession5.

For the case of Belgium, shown in Figure 9, the decade of the 1980s is again 

problematic. This is especially so w ith  the original data, where erratic movements 

are in evidence. Since, however, our procedure requires turning points to be 

detected in both the original and smoothed series before they are accepted, the 

period from 1981 to 1990 is classed as an expansion for Belgium. The trough 

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

5 This fall relates to the "three day" working week enforced to economise on 
stocks of fuel during a coal mining strike, and hence may be attribu ted to special 
factors.
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fluctuations. Industrial production fo r the Netherlands (Figure 10) raises similar 

problems due to its noisy movements. Two particular cases to note are the 

recessions identified from  1976 to 1978 and from  1987 to 1988, during which 

industrial production declined by 5 .4  and 8.8 per cent respectively. The latter one, 

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

The data for Luxembourg, shown in Figure 12, are noisy but exhib it quite marked 

cyclical fluctuations. Indeed, w ith  seven peaks and six troughs, Luxembourg has 

experienced more business cycles than any other country considered. As the 

smallest country in the sample, it may be more susceptible to such fluctuations. 

The principal d ifficu lty  in dating relates to the 1976 recession which our procedure 

detects, although this does not seem to be an im portant cyclical fluctuation in the 

graph of the original series.

Spain and Ireland (Figures 8 and 11) are fascinating since they exhib it very few  

classical cycles. A lthough industrial production in Spain fell substantially in 1974- 

75 and during the latest recession, Ireland displays no cycles except fo r those 

resulting from tw o  mild recessions (1974-75 and 1979-80).

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

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

here, we move on to our principal interest, which is relationships across countries.
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4 International Business Cycles

The firs t question tha t needs to be investigated is w hether cycles d iffe r in terms of 

their tim ing, tha t is w hether they are synchronised w ith  each other. In addition, it 

is also of interest w hether cycles d iffe r in terms o f their in tensity and duration.

Table 3 provides comparative summary in form ation on regime-specific 

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

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

m onthly decline (rise) in Industrial Production m ultiplied by the average duration of 

contractions (expansions) gives the tota l change, also shown in the table.

Table 3: Classical Business Cycle Characteristics
R ecess ions E xp a n s io n s

M o n th ly  chan g e T o ta l chan g e D ura tio n M o n th ly  ch an g e  T o ta l ch an g e D u ra tio n

U SA -0 .7 6 3 -8 .6 7 2 15 0 .4 9 3 2 2 .5 1 2 4 6

C A N -0 .6 5 0 -9 .1 9 5 14 0 .6 2 5 2 0 .3 3 0 3 5

JA P -0 .7 4 3 - 1 0 .0 9 5 13 0 .5 3 5 2 8 .8 7 8 5 6

GER -0 .5 1 9 - 1 1 .3 7 3 2 4 0 .4 5 6 3 3 .7 0 8 7 7

FRA -0 .7 9 5 -7 .8 6 2 11 0 .4 5 1 1 2 .3 5 0 4 2

UK -0 .7 7 8 -9 .8 1 0 14 0 .4 4 8 1 8 .4 4 5 4 5

ITA -1 .4 6 2 -1 3 .7 4 2 15 0 .6 7 3 3 5 .4 9 1 6 3

SPA -1 .3 0 8 1 6 .5 2 9 13 1 .1 4 6 2 6 .5 3 5 9 0

BEL -0 .8 4 2 -1 1 .4 1 7 14 0 .8 7 7 1 7 .3 2 3 3 9

NET -0 .5 1 5 -9 .2 4 7 2 0 0 .6 0 0 1 5 .4 0 8 3 0

IRE -0 .7 3 9 -1 0 .6 4 1 15 0 .7 4 0 3 9 .2 1 9 5 3

LUX -1 .8 7 9 -2 1 .8 2 1 16 1 .1 7 1 3 0 .3 6 2 3 9

A vg -0 .9 1 6 -1 1 .7 0 0 3 15 0 .6 8 4 2 5 .0 4 6 51

Notes: ta) Changes are expressed in terms o f logarithms, white durations refer to months. 
Ibl AH figures are averages over completed recessions or contractions.
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The firs t thing to note is the asymmetry of the cycles across all countries; output 

falls much more abruptly than it rises. Simply averaged across countries, industrial 

production falls by 0 .916  per cent a month in recession, compared to a 0 .6 84  per 

cent rise during expansions. Indeed, only in the individual cases of Belgium and the 

Netherlands is the average m onth ly change in recessions smaller in magnitude than 

the average grow th  in expansions. Since industrial production has grown over the 

post-war period, it is not surprising to find tha t economies 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 

in other countries, w ith  the three recessions detected here having an average 

duration of tw o  years and they result in a to ta l decline of industrial production of 

over 10 percent. A t the other extreme, France has experienced four recessions at 

an average duration of less than a year and w ith  the smallest average decline of 

under 8 percent. In expansions, Spain and Ireland show, respectively, the longest 

average duration and the largest tota l change. W hilst Germany stays in recessions 

for longer periods she also grows for longer in the recovery phase; the ratio of the 

duration of the upturn to tha t of the downturn is close to the overall average.

Table 4 shows the durations of complete cycles, tha t is from  peak-to-peak and 

trough-to-trough. Germany experiences long cycles compared to other countries 

w ith  the average duration from  peak-to-peak being 101 m onths in contrast to 58.5 

months for the USA and 69 .3  months for Japan. In this respect, the group of 

European countries of France, Belgium, the Netherlands and Luxembourg appear to 

exhibit shorter cycles than Germany, Japan or, less markedly, the USA. However,
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it must be borne in mind, both here and elsewhere, tha t these results should be

interpreted w ith  care since few  cycles occur w ith in  our sample period6.

Table 4: Average Durations of Cycles

C ountry Peak-to-Peak T  roug h-to -T  rough

U S A 5 8 .5 6 3 .5

C A N A D A 4 7 .4 4 8 .8

J A P A N 6 9 .3 6 8 .5

G E R M A N Y 1 0 1 .0 9 3 .0

FRANCE 5 3 .0 2 9 .0

UK 5 7 .4 6 1 .2

IT A L Y 7 7 .7 5 7 5 .0

S P A IN 1 8 5 .0 1 8 7 .0

B ELG IU M 5 3 .0 6 4 .3

N ETH E R LA N D S 4 9 .5 5 0 .6

IR E LA N D 6 7 .0 6 8 .0

LU X E M B O U R G 5 4 .1 6 4 8 .0

A v e ra g e 7 2 .7 5 7 1 .4

From the results in the appendix it can be seen that the m ost severe recession 

(during the period under investigation) was the one associated w ith  the firs t oil 

shock in 1973-75. In the USA, fo r example, industrial production declined by 

approximately 16 per cent from  peak to trough. The shortest recession occurred 

during 1980 in the USA (see also Zarnowitz and Moore, 1981), lasting only 4 

months and implying an average fall in the index of industrial production o f nearly 

1.5 per cent an month.

6The big difference between the peak-to-peak and trough-to-trough durations 
for France is the result o f the exclusion of the last trough-to-trough cycle which 
has not yet been completed.
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An interesting observation can be made by comparing the figures for USA and 

Canada. Contrary to the conventional w isdom, our dates suggest tha t the average 

duration of US expansions is large compared to Canada7. Furthermore Canada 

experienced an additional recession in the m id-1980s which, although lasting only 

7 months, involved a substantial fall in industrial production. Moreover, w h ils t the 

firs t tw o  contractions are milder fo r the case of Canada, the three cycles occuring 

after 1979 are deeper and longer lasting. For example, during the last recession, 

industrial production in Canada declined by nearly 10 per cent from peak to trough 

compared w ith  only 4 .6  per cent fo r the USA.

In aligning cycles across countries in Table 1, we attem pt to present further 

information on the synchronisation of cycles. It is, indeed, strik ing how  few  

recessions in this period are confined to one country alone. Only those experienced 

by Italy in 1964 and the UK tw en ty  years later are, by our alignment convention, 

unique.

Compared to the subsequent tw o  decades, the 1960s shows few  classical business 

cycle recessions. The firs t tru ly  international recession here is tha t of 1973-74. 

A lthough the severity of this was undoubtedly associated w ith  the oil price rises,

7One reason fo r the big difference between the average duration rates between 
the tw o  countries is the additional cycle experienced by Canada in the m id-1980s. 
Also the BB dates, reported in Appendix 1, suggest tha t a second cycle exists in 
the 1989-92 period, tha t is a 'double dip' recession did occur (this is not 
consistent w ith  the NBER dates). This small difference in the turning points 
reduces the average duration for the USA cycle (peak-to-peak) to 50.6 months 
compared to 48 .2  fo r Canada, thus elim inating the apparent gap between the tw o 
countries.
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the peaks in Germany and the US pre-date the oil price increase of 1974s. 

Although avoided by some countries, industrial production in a number o f countries 

also declined in 1976-77. Indeed, the evidence of Table 1 is tha t th is recession was 

a European phenomenon. Then, between 1979 and 1981 all countries w ith  the 

single exception of Spain experienced one, or sometimes tw o , recessions. Of 

course, oil price rises again played a role here. Apart from  the UK's id iosyncratic 

decline in industrial production in 1984, four other countries showed declines in 

output in the m id-1980s. Of these, however, those of Canada and Japan were 

relatively slight. Finally, another international business cycle recession was in 

evidence around the turn of the decade.

In summary, three recessions are common across almost all countries, those being 

the ones commencing in 1973-75, 1979-80 and 1989-91. These are associated 

w ith  large falls in ou tput and are examined in further detail below.

Table 5 compares the contractions which occurred in 1973-74 and which are 

associated w ith  the firs t oil price shock. It shows the dates o f the turning points 

for the twelve countries analyzed together w ith  the cum ulative (percentage) decline 

in industrial production, the duration (in months) and inform ation concerning the 

tim ing of the turning points relative to those in the US and Germany. 8

80 il prices rose gradually from October 1973, when the oil embargo was 
imposed, to January 1974. The biggest rise occurred between December and 
January when the price of oil rose from  approximately $5 a barrel to  $12 in 
January.
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Industrial production declined sign ificantly during tha t period w ith  the smallest 

country, Luxembourg, experiencing the largest fall. Among the remaining countries 

Japan and Spain experienced the biggest declines, the Netherlands the smallest. 

In terms of duration Germany had the longest (23 months) and France the shortest 

(9 months! recession while the rest varied from 10 to 16 months.

Table 5: The 1973-75 Recession

C ountry Peak/Trough D ep th (% ) Duration Lead(-)/Lag( +  ) 
Relative to  U S A

Lead(-)/Lag( +  ) 
Relative to  GER

U S A 7 3 M 1 1 /7 5 M 3 1 6 .0 2 3 16 + 3 /-4

C A N A D A 7 4 M 3 /7 5 M 5 1 2 .1 2 8 14 -i 4 /  + 2 + 11-2

J A P A N 7 4 M 1 /7 5 M 3 2 2 .6 5 3 14 +  2 /0 +  5 /-4

G E R M A N Y 7 3 M 8 /7 5 M 7 1 2 .9 2 1 2 3 - 3 / + 4

FRANCE 7 4 M 8 /7 5 M 5 1 5 .9 8 9 9 + 9 /  + 2 + 1 21-2

UK 7 4 M 6 /7 5 M 8 1 2 .6 2 3 14 + 7 / +  5 + 1 0 / + 1

IT A LY 7 4 M 6 /7 5 M 4 1 7 .4 1 5 10 +  7 /+ 1 + 1 0 /-3

S P AIN 7 4 M 8 /7 5 M 8 2 1 .3 9 5 12 + 9 /  + 5 + 1 2 /+  1

BELGIUM 7 4 M 4 /7 5 M 7 1 3 .1 4 1 15 + 5 / + 4 + 8 /0

NETHER. 7 4 M 8 /7 5 M 8 9 .3 3 3 12 + 9 /  + 5 + 1 2 /+  1

IR ELAND 7 4 M 2 /7 5 M 4 1 1 .0 5 6 14 + 3 /+ 1 + 6 /-3

LU X E M . 7 4 M 8 /7 5 M 8 5 3 .5 6 4 12 + 5 /  + 5 + 8 /+ 1

A verage 1 8 .1 9 1 3 .7 5 +  5 .2 /  +  2 .2 + 8 .5 /-1 .3

Finally, the table shows that, w ith  the exception of Germany, all the countries went 

into the recession after the US. On exit, the US preceded all countries except 

Japan, w ith  wh ich it was contemporaneous. Perhaps the m ost remarkable thing 

about the upturn, however, is tha t despite the w idely varying durations of the 

recession, only five months separated the troughs across these 12 countries. This, 

w ith  the contemporaneous dating of those US and Japan, indicates that a 

simultaneous shock may have been responsible.
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Table 6: The 1979-80 Recession

C ountry Peak/Trough D ep th ‘ % ) Duration Lead(-)/Lag< +  ) 
Relative to  

U S A

Lead()/Lag( + 1 
Relative to  

GER

U S A 8 0 M 3 /8 0 M 7 5 .9 8 0 4 + 3 /n a

C A N A D A 7 9 M 8 /8 0 M 6 7 .6 0 7 10 -7 /-1 -4 /na

J A P A N na/na

G E R M A N Y 7 9 M 1 2 /n a 1 2 .1 3 9 ' 3 5 ' -3 /n a

FRANCE 7 9 M 8 /8 0 M 1 1 6 .2 8 6 15 - 7 /+  4 -4 /n a

UK 7 9 M 6 /8 1 M 5 1 5 .8 0 6 2 3 - 9 / + 1 0 -6 /n a

IT A LY 8 0 M 3 /'n a 1 6 .3 3 8 ' 3 9 ' 0 /n a + 3 /n a

S P A IN na/na

BELG IUM 7 9 M 1 2 /8 0 M 1 2 1 5 .2 0 9 12 - 3 /  + 5 0 /n a

NETHER. 8 0 M 3 /n a 1 3 .3 5 3 ' 3 2 ' 0 /n a + 3 /na

IR ELAND 7 9 M 9 /8 0 M 1  2 1 0 .2 2 6 15 - 6 / + 5 -3 /n a

L U X E M . 7 9 M 1 2 /8 1 M 4 2 1 .5 0 7 16 - 3 / +  9 0 /n a

Notes: (a) *  
(b)

indicates one recession experienced over the period 1979 to 1982. 
na indicates that no peak (trough) is dated fo r this recession

Table 7: The 1981-82 Recession

C ountry Peak/Trough D ep th (% ) Duration Lead(-)/Lag( +  ) 
Relative to  

U S A

Lead(-)/Lag( +  ) 
Relative to  

GER

U S A 81 M 7 /8 2 M 1 2 9 .4 2 3 17 n a /+  1

C A N A D A 81 M 4 /8 2 M 1 0 1 7 .0 2 7 18 -3 /-2 na/-1

J A P A N 8 1 M 1 1 /8 2 M 1 0 4 .2 1 6 11 + 4 /-2 na/-1

G E R M A N Y n a /8 2 M 1 1 1 2 .1 3 9 ' 3 5 ' na/-1

FRANCE 8 1 M 1 2 /8 2 M 8 4 .3 8 6 8 + 5 /-4 n a /-3

UK na/na

IT A LY n a /8 3 M 6 1 6 .3 3 8 ' 3 9 ' n a / +  6 n a / + 7

SP A IN na/na

BELG IU M na/na

NETHER. n a /8 2 M 1 1 1 3 .3 5 3 ' 3 2 ' na/-1 n a /0

IR ELAND na/na

LU X E M . na /na

Notes: (a) *  indicates one recession experienced over the period 1979 to 1982. 
(b) na indicates that no peak ttrough) is dated for this recession
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Notice also tha t the US lead time for the peak seems to be longer compared to that 

for the trough (5.2 and 2.2 m onths respectively). Compared w ith  the US, Germany 

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

Tables 6 and 7 compare the contractions of the 1979-82 period. Since a number 

of countries experienced tw o  cycles at the beginning of the 80s we present the 

results fo r the tw o  cycles separately, while indicating where only one cycle occurs. 

The US and Canada each experienced tw o  recessions in the 1979-82 period. In 

both countries the second was the more severe and lasted longer. Further, Japan 

went through one (mild) recession at about the same time as the second 

US/Canada cycle. France was the only European country to  experience both 

recessions, but here the second was relatively m ild9. European countries, notably 

Germany, Italy and the Netherlands, experienced a single prolonged recession 

spanning both periods. Indeed, Europe led the 1979 downturn, w ith  all the 

European countries going into recession before the USA, in contrast to the 1973-74 

cycle. It may be germane to note tha t the European countries decided at the same 

time to prioritize counter-inflationary policies, and began their participation in the 

ERM.

In recovery from  the firs t recession, North America once again led the way. For the 

US and Canada the second recession was, however, the more severe. Flere the US, 

German and Japanese economies all emerged w ith in  tw o  m onths of each other,

9One can argue tha t the extra (minor) cycle experienced by France was 
associated w ith  the famous 'M itte rrand U-turn'(see Sachs and W yplosz, 1986, for 
example).
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again raising the question of the synchronous nature of the process w h ich m ight 

have led to this.

Table 8: The Latest Recession

C ountry P eak/Trough D ep th (% ) Duration Lead{-)/Lag( +  ) 
Relative to  U S A

Lead(-)/Lag{ + )  
Relative to  GER

U S A 8 9 M 4 /9 1  M 3 4 .6 0 3 2 3 -2 6 /

C A N A D A 8 9 M 4 /9 1  M 2 9 .9 2 8 2 2 0 /-1 -2 6 /

J A P A N 9 1 M 5 / +  2 5 / -1 /

G E R M A N Y 9 1 M 6 / + 2 6 /

FRANCE 9 2 M 4 / + 3 6 / +  1 0 /

UK 9 0 M 6 /9 2 M 5 8 .0 9 1 2 3 +  1 4 / + 1 4 -1 2 /

IT A LY 8 9 M 1 2 / + 8 / -1 8 /

S P A IN ' 9 0 M 1 / + 9 / -1 7 /

B E LG IU M ' 9 0 M 3 / +  1 1 / -1 5 /

NETHER. 9 1 M 2 / + 1 0 / -4 /

IR ELAND

LU X E M . 9 2 M 5 / + 3 7 / +  1 1 /

Note: *  indicates that, according to our dates, tw o downturns were experienced during this period. 
The earlier peak is used here.

Finally table 8 compares the latest contractions. A lthough we have identified the 

trough for only three countries (USA, Canada and the UK) the inform ation in the 

table reveals that, as w ith  the 1973-74 contraction, the US and Canada were the 

firs t to go into recession. In addition, the time lag is substantia lly longer and varies 

from 8 months fo r Italy to 36 months for the case of France. Finally, from  the 

table we can also see that Germany w ent late in to recession; this may reflect the 

idiosyncratic 'un ification shock' suffered by that country.
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5. Conclusions

In this paper we have examined the existence and properties of classical cycles in 

industrial production for a number o f countries. The countries selected were the G7 

together w ith  m ost major European countries, enabling us to examine the 

international nature of cyclical movements. Our dates were derived using 

mechanical rules which effective ly reproduce the NBER reference dates fo r the US. 

Therefore, we are confident that our procedure is reasonable. For countries other 

than the US, we know  of no other dating exercise comparable to tha t undertaken 

here.

A lthough attention was confined to industrial production, we believe that we have 

uncovered features of interest in the international transmission of business cycles. 

A lthough our dating exercise looks at each country in isolation, we have established 

that very few  business cycles are confined to a single country. This indicates that 

macroeconomists should be alert to turning points (both peaks and troughs) 

resulting from  external factors, rather than always being the consequence of 

domestic events. Further, this indicates the potential value of inform ation from 

other countries in the construction of leading indicators and the prediction of 

turning points.

Our study also finds tha t many countries started their recoveries from  the 1973 74 

recession almost sim ultaneously, while the same is true for the recoveries of the 

US, Japan and Germany from  the 1981-82 recession. This raises the question of 

what gives rise to such an international effect. On the other hand, however, the
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m ost recent recession seems to be different, since by the end of 1993, of these 

three dom inant economies, only the US appeared to be in an expansion phase. W ith 

the possible exception once again of this last recession, there appears to  be greater 

correspondence in the dates of troughs across countries than in tha t of peaks.

APPENDIX 1: PROCEDURES FOR DATING CLASSICAL BUSINESS CYCLES 

The Brv-Boschan procedure

The approach employed by BB is related to the process o f turn ing point 

determ ination practised by the NBER. it involves, in the firs t instance, the 

detection of extreme values and their substitution by interpolated values. Turning 

points are then detected for a smoothed series and these are subsequently used as 

a basis for the identification of cycles.

The idea is tha t sm oothing (accomplished by applying a moving average filter) w ill 

sim plify the identification of expansions and contractions and the selection of the 

general neighbourhoods o f "potentia l" peaks and troughs. The procedure continues 

and the neighbourhood of potential turns is redefined by identify ing peaks and 

troughs corresponding to those of a series that is only s lightly sm oothed by a 

shorter moving average. As a result of the second filte r one comes closer to the 

eventual location of the turning point. Once the immediate neighbourhood of 

potential turns is established the analysis shifts back to the original data.
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Table A 1: Brv-Boschan Procedures

I. Determ ination o f  extrem es and substitution o f values

II. Determ ination o f cycles in 12-month m oving average (extremes replaced).
A. Identification o f po in ts  higher (or lower) than G m onths on either 
side.
B. Enforcem ent o f  a lternation o f turns by selecting h ighest o f  m ultiple  
peaks (or low est o f m ultip le troughs)

III. Determ ination o f corresponding turns in Spencer curve (extremes replaced).
A. Identification o f  h ighest (or lowest) value w ith in  ± 5  months.
B. Enforcement o f m inim um  cycle duration o f 15 m onths by elim inating 
low er peaks and higher troughs o f shorter cycles.

TV. Determ ination o f corresponding turns in short-term  m oving average o f 3 to 
6 months, depending on MCD (months o f cyclica l dominance).

A. Identification o f highest (or lowest) value w ith in  ± 5  m onths o f  
selected turn in  Spencer curve.

V. Determ ination o f turn ing po in ts  in unsm oothed series.
A. Identification o f highest (or lowest) value w ith in  ± 4  m onths, o r MCD 
term, whichever is larger, o f  selected turn in short-term  m oving average.
B. Elim ination o f turns w ith in  6 m onths o f beginning and end o f  series.
C. Elim ination o f peaks (or troughs) a t both ends o f  series which are 
low er (or higher) than values closer to end.
D. Elim ination o f cycles whose duration is less than 15 months.
E. Elim ination o f phases whose duration is less than 5 months.

VI. S tatem ent o f fina l turn ing points.

Table A1 shows the procedure fo llowed by Bry-Boschan (1971). The procedure 

initially identifies, potential turning points on the 12-month moving average, then 

uses the Spencer curve to identify the highest (lowest) value w ith in  ±  5 months of 

the selected turns in the 12-month moving average. When the set of tentative 

turning points for the Spencer curve is established, a minimum cycle duration 

requirement is imposed. The next step is to map, once more, the potential turning 

points identified on the Spencer curve on to a shorter moving average (3 to 6

24

©
 T

he
 A

ut
ho

r(s
). 

Eu
ro

pe
an

 U
ni

ve
rs

ity
 In

st
itu

te
. 

D
ig

iti
se

d 
ve

rs
io

n 
pr

od
uc

ed
 b

y 
th

e 
EU

I L
ib

ra
ry

 in
 2

02
0.

 A
va

ila
bl

e 
O

pe
n 

Ac
ce

ss
 o

n 
C

ad
m

us
, E

ur
op

ea
n 

U
ni

ve
rs

ity
 In

st
itu

te
 R

es
ea

rc
h 

R
ep

os
ito

ry
.



months). Specifically the procedure identifies the highest (lowest) value, for this 

short moving average, w ith in  ± 5  months of the selected turns in the Spencer 

curve. In the final stage the procedure repeats the exploration fo r turns using the 

original, unsmoothed series, based on the record of tentative turning points from 

the previous stage, tha t is, the short-term  moving average. In this stage, however, 

the program identifies the highest (lowest) value w ith in  ± 4  months (or MCD term) 

of the selected turns in the short-term  moving average. In addition other rules are 

enforced, including minimum phase and cycle durations of 5 and 15 months 

respectively.

The procedure adopted

A simplified version of the BB procedure is fo llowed in this paper; Table A2 

provides an overview  of this procedure. The results of our procedure and those of 

BB are compared in Table A3.

As in the BB procedure, the process begins w ith  a search for "extrem e" values or 

outliers. This is necessary for the second stage in the identification process since 

these extreme values have to be adjusted before the smoothing of the data. In this 

paper extreme values are defined as those values whose change compared w ith  

both adjacent months is greater than 3.5 standard errors of the (log) differenced 

series. Jumps in the index of industrial production, that is permanent increases or 

decreases in the series, are therefore not classified as extreme observations. 

Ideally one would have liked to use the standard error of a corrected series as a
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basis fo r the identification of extreme values but this is not practical. For such 

extreme values, the series are adjusted prior to stage II10.

In the second stage the procedure determines cycles in a 7-month (centred) moving 

average'1. Values identified as local minima or maxima are chosen as tentative 

turning 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 w ith  9 and 15 

months but the 12-m onth criterion proved to give the most satisfactory balance 

between the elim ination of too many fluctuations and the retention of shallow 

fluctuations12. As far as the enforcement of the proper alternation of peaks and 

troughs in concerned, the procedure chooses, of the tw o  or more adjacent peaks 

(troughs), the highest (lowest) one. A t the end of this process a list of tentative 

turning points is obtained.

10The value which is identified as "extrem e" , say x,, is substituted using the 
average of the tw o  adjacent observations, that is x," = (x ,, + x t+1)/2.

” BB use a long (12 month) and a short (3 or 6 months) moving average in their 
procedure. Since we only adopt a tw o  stage procedure and use only one 
smoothed series, a 7-m onth moving average proved to be the best choice between 
shorter and longer moving averages.

12The results of applying the 9, 12 and 15-month local m inimum/maximum rule 
are available upon request.
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Tahtp A ?: Procedure fo r programmed identification o f turn ing po ints

I. Determ ination o f  extrem e values

II. Determ ination o f Cycles in 7-month m oving average
A. Identification o f po in ts  higher flower) than 12 m onths on either side.
B. Enforcem ent o f  a lternation o f turns by  selecting the highest o f  
m ultip le peaks (lowest o f m ultip le troughs).

III. Determ ination o f  turning po in ts  on unsm oothed series
A. Identification o f  po in ts  higher (lower) than 12 m onths on e ither side.
B. Enforcem ent o f a lternation o f turns by  selecting the highest o f  
m ultip le peaks Ilow est o f m ultip le troughs).
C. Identification o f fla t segments.
D. Identification and exclusion o f "ou tlie rs" from  "possib le" turning  
points.
E. Enforcem ent o f alternation o f turns by  selecting the highest o f  
m ultip le  peaks (lowest o f m ultip le troughs).
F. Identification o f  "short cyc les" (less than 15 m onths from  peak to 
peak o r trough to trough).
G. M inim um  am plitude rule requiring the am plitude o f  a phase (peak to 
trough o r trough to peak) be a t least as big as 1 standard error o f log  
changes.

IV. Comparison o f tentative turning po in ts  selected fo r sm oothed and original 
series

A. Exclusion o f "possib le" turning po ints o f  unsm oothed series tha t do 
no t correspond to sim ilar turns (±  5 m onths) o f the m oving average.

From this point onwards the process of turning point selection differs from  the BB 

method. As we pointed out earlier the process now  moves back to the original 

series (w ithout adjustment for extreme values) whereas the BB procedure employs 

tw o  further intermediate stages, namely the use of the Spencer curve and a short­

term moving average. In addition, our procedure identifies tentative turning points 

for the original series independently of the turning points identified in the smoothed 

series. That is, the new process of identification beginning in stage III is not based
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on any results obtained in the earlier stage II13. Those turning points selected in 

the original series, which do not correspond to turns in the 7-m onth moving 

average, are excluded from  the final list of turning points.

In the stage III a number of additional rules are also employed, as listed in table A2. 

Specifically, where turning points are selected w ith in  a sequence of tw o  or more 

adjacent and equal values, the procedure selects the last one of these as the 

turning point. In addition, since the original series includes extreme observations 

which are not adjusted, it is possible that these are chosen as turning points.

Furthermore a minimum duration of 15 months fo r cycles (peak to peak and trough 

to trough) is imposed. If shorter cycles are identified the peak (trough) w ith  the 

lowest (greatest) value is excluded. Finally, in contrast to BB, we do set a 

minimum amplitude rule: our procedure requires the amplitude from  peak to trough 

and trough to peak to  be at least as large as one standard error of the (log) 

differenced series.

,3This is in contrast to the BB procedure for which search in stages II, III and 
IV begins from  the tentative dates selected in the previous stage of the procedure.
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The dates compared

Table A3 compares the dates derived using the Bry-Boschan procedure w ith  the 

one derived after applying the alternative simpler m ethodology described here. 

There are tw o  things to note: firs tly , in the case of a sequence of equal values we 

choose the last one as the cyclical turn in accordance w ith  Bry and Boschan 

(1971). This is not, however, the case w ith  the BB program we are using, which 

chooses the firs t one as the tu rn 14. Secondly, as noted in the tex t of Section 2, 

the BB method identifies more cycles than our procedure, w ith  the differences 

relating to relatively mild movements.

,4BB assert tha t "In the case o f equal values the rule is to choose the last one 
as the cyc lica l turn, i.e., the m onth before the reversal o f the cyc lica l process 
begins", p.12.
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APPENDIX 2 DETAILS OF BUSINESS CYCLE CHARACTERISTICS

Tables A 4-A 16 show  the characteristics of classical business cycles experienced 

by the USA, Canada, Japan, Germany, France, UK, Italy, Spain, Belgium, 

Netheriands, Ireland and Luxembourg w ith in  our sample period. Here inform ation 

is tabulated fo r each recession and expansion identified in Table I o f the text. In 

each table, the firs t four columns include the dates of the recessions and the 

average and cum ulative (percentage) changes of industrial production over the this 

period and fina lly the duration of tha t phase (in months). The next four columns 

display similar characteristics for the expansions.

Dates for each expansion (contraction) refer to the period beginning the m onth after 

the turning point. That is an expansion (contraction) phase begins the firs t month 

after the trough (peak). Th° dates in the tables therefore refer to the firs t month 

of each phase rather than to the turning point itself.
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