CLASSIFICATION OF GE RMAN BUSINESS CYCLES USING MONTHLY DATA 1 by Ullrich Heilemann and Heinz Josef Münch 2

JELE320, E290

Business cycle, four phase scheme, West Germany1961 to 1996, discriminant anal y sis,

Introduction

The recent renaissance of business cycle analysis has led to a renewed interest in business cycle classification as pioneered by Burns/Mitchell , Spiethoff and resumed in the seventies by Meyer/Weinberg (1975a, b). The rather successful elaboration and test of a ^modern~ four - phase classific ation scheme for the United States and West Germany byMeyer/Weinberg motivated the present authors to develop such a classification scheme for West Germany. Based on a kind of stylised facts it should help to translate the multifaced quantitative picture of the cycle into qualitative information. Its test and application were rather encouraging: The explanatorypower of this new scheme was comparativelyhigh ˘ both ex post and ex ante, for the total cycle as well as for its phases (Heilemann, Muench 1999). The explanatorypower attributed to the 12

1 Paper presented at the 25 th CIRET Conference on Business Surveys and Empirical Analysis of

Econom ic and Social SurveyData, 10 th - 14 th October 2000, Paris. T his work has been supported by the Collaborative Research Centre ^Reduction of Complexityin Multivariate Data Structures~ (SFB

475) of the German Research Foundation (DFG).

2 Rheinisch - Westfael isches Institut fuer Wirtschaftsfor schung (RWI), Hohen zollernstr. 1 - 3, D - 45128

Essen, and Gerhard - Mercator - Universitaet Duisburg, and RWI. T he authors are grateful to the Ifo -

Institute, Munich, for making Ifo surveydata available. For critical comments our thanks go to Claus

Weihs and Winfried T heis, Statistical Department, Universityof Dortmund, Germany.

classifying variables was in line with common ideas of stylised facts. Sample period variations (leave one period out/leave one cycle out techniques), however, also revealed some breaks and shifts in the nature a nd structure of West German business cycles

(Heilemann, Münch 1999, 638ff., Heilemann 1999).

While generallyencouraging, in a technical and empirical sense the results suffered from two shortcomings: firstly, the classification was based on quarterlydata with too few observations for a scrupulous testing of the scheme, in particular the (short) turning point periods; secondly, most of the classifying variables were from the National

Accounts (NA), which means that theyare available too late for classifyi ng the current situation, hence the classification has to be made with forecast values of the employed variables.

The present paper aims to overcome both deficiencies byusing monthlydata, more preciselybysubstituting the NA data bysurveydata compile d bythe Ifo Institute .

Although, instead of the surveydata we could have used objective data offered bythe

Federal Statistical Office . However, we were particularlyinterested in exploiting the particular nature of the Ifo - data with regard to its assess ment of the current state of the

German economyand as to expectations of its future development.

The next section (I) shortlyreports on the classification scheme used; section IIreviews classification methods, presents the data and the final set of vari ables. The results are shown in section III, and section IV summarizes the findings and gives some hints for future research.

I. The classification scheme

As the relevant literature on business cycle classification and its role up to now has been summed u p in a previous paper (Heilemann, Münch 1999), we can be brief at this point.

The prototype for the scheme used here was, as mentioned above, the scheme developed byMe y er/Weinberg (1975a, b). It consisted of four phases ( Recess i on , Recovery ,

Demand Pull , and Stagflation ) and was tested with some success for West Germanyand other countries byits authors over the period 1951 to 1967.

The establishment of schemes to classifybusiness cycles requires two steps: firstly, the separation between the (complete) cycles, and, secondly, the separation of the various phases within the cycles (with, of course, implications for the prior separation of the complete cycles). The derivation of our scheme for quarterlydata has been described in detail in a previous paper (Heilemann, Muench 1999, pp. 634ff.). Due to this definition, business cycles are again composed of four stages: the Lower Turning Point Phase

(LTP), the Upswing (UP), the Upper Turning Point Phase (UTP), and the Downswing

(DOWN). The resu l ting timing of cycles differs not much from that revealed byother classif i cation techniques e.g., rates of change in GDP/GNP (Tichy1994, p. 44,

Heilemann 2000, Tabelle 1).

The present monthlyclassification started from the ^final~ classification of quarterly data. As revealed in Table 1 , duration and starting dates of the various cycles/phases are more or less the same as with the quarterlyset of NA data. The onlydifferences to be observed are with the start of some UP and UTP periods. In addition, it should be noted , that similar to the quarterly^final~ classification, the classification here has been based on a kind of fitted classification (see below).

Table 1

Classification of West German business cycles into a four - stage scheme

1960 - 1 to 1997 - 1

Starting mo nth 1

Cycle

LT P UP UT P DOWN

3 ... to 1962 - 12 (54) ... 1960 - 1 (3) 1960 - 4 (15) 1961 - 7 (18)

4 1963 - 1 to 1966 - 12 (48) 1963 - 1 (3) 1963 - 4 (18) 1964 - 10 (9) 1965 - 7 (18)

5 1967 - 1 to 1971 - 3 (51) 1967 - 1 (14) 1968 - 3 (17) 1969 - 8 (7) 1970 - 3 (13)

6 1971 - 4 to 1974 - 2 (35) 1 971 - 4 (11) 1972 - 3 (7) 1972 - 10 (7) 1973 - 5 (10)

7 1974 - 3 to 1982 - 5 (99) 1974 - 3 (21) 1975 - 12 (42) 1979 - 6 (10) 1980 - 4 (26)

8 1982 - 6 to 1994 - 3 (142) 1982 - 6 (18) 1983 - 12 (77) 1990 - 5 (20) 1992 - 1 (27)

9 1994 - 4 to ... 1994 - 4 (1) 1994 - 5 (33) - -

All

1960 - 1 to 1997 - 1 (445) (68) (197) (68) (112)

Authors` computations. ˘ LT P: Lower T urning Point Phase; UP: Upswing; UT P: Upper T uring Point

Phase; DOWN: Downswing. ˘ 1) Cycle/phase length in parentheses.

II. Method, data, and variables

Method

Modern class ification analysis comprises a multitude of procedures for separation of groups and objects. Besides the oldest and most simple technique of linear discriminant analysis (LDA, see Heilemann, Weihs 2000) modern procedures such as neural networks (NN, see Ri pley1994) and classification trees (TREE, see Breiman et al.

1984) have been developed. All these classification techniques differ in the waythey separate the groups (phases of the business cycle) in the multidimensional space. The reasons for applying L DA here are again its robustness, its particularlylarge analytical possibilities and its claritydue to the linear character of the discriminant functions (see

Erb 1990, p. 5). Due to limited space, this paper reports onlyon LDA results.

Classification r esults for NN and TREE - which were not noticeable different from those obtained byLDA - and parameter results - which are hard to compare with LDA - are available from the authors.

Data/Variables

The selection of the variable set employed in the analysis is of crucial importance. In previous studies (Heilemann, Muench 1996, 1999, Weihs, Sondhauss 2000) quarterly

NA data and some monetaryvariables for the 1955 to 1994 period were used. The first classification had started with more than 120 (^objective~) variables, which, on the basis of literature and experience, were regarded as relevant for business cycle analysis.

)RUPDO�VHOHFWLRQ�FULWHULD�VXFK�DV�:LONV¶�

�