Schöler, Klaus

Working Paper

Business Climate as a Leading Indicator? An
Empirical Investigation for West Germany from 1978
to 1990
Volkswirtschaftliche Diskussionsbeiträge, No. 22-91
Provided in Cooperation with:
Fakultät III: Wirtschaftswissenschaften, Wirtschaftsinformatik und Wirtschaftsrecht, Universität
Siegen

Suggested Citation: Schöler, Klaus (1991) : Business Climate as a Leading Indicator?
An Empirical Investigation for West Germany from 1978 to 1990, Volkswirtschaftliche
Diskussionsbeiträge, No. 22-91, Universität Siegen, Fakultät III, Wirtschaftswissenschaften,
Wirtschaftsinformatik und Wirtschaftsrecht, Siegen

This Version is available at:
http://hdl.handle.net/10419/118719
Standard-Nutzungsbedingungen:

Terms of use:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

- - - - - - - - - - - - - - - - - - --

VOLKSWIRTSCHAFTLICHE
DISKUSSIONSBEITRAGE

UNIVERSITAT - GESAMTHOCHSCHULE - SIEGEN
FACHBEREICH WIRTSCHAFTSWISSENSCHAFTEN

0

-"6

Business Climate as a Leading Indicator?
An Empirical Investigation for West Germany
from 1978 to 1990
by
Klaus Scholer, University of Siegen

Discussion Paper No. 22-91

Abstract:
For twenty-five years now, the leading indicator "Business Climate" of the Ifo Institute
has been applied in the Federal Republic of Germany. The intent of this paper is to
provide answers to two questions by means of econometric methodes. The first question
is: How much time is the indicator ahead? The second question is a basic one: Is the
business climate really a leading indicator? For verification and in order to respond to
both questions, the Granger causality tests are used in the version of Hsiao.
Dr. Klaus Scholer
Department of Economics
University of Siegen
Holderlinstrasse 3
D-5900 Siegen /West Germany

0

1

1. Introduction and Summary•
For twenty-five yea.rs now, the leading indicator business climate of the Ifo
Institute has been applied in the Federal Republic of Germany. According to the
experience made so fa.r, this variable -

which is based on the results of business

surveys - is regarded a.s being a business cycle leading indicator, a.nd it is used for
short run business forecasts. Many articles (see e.g. Strigel (1985], Goldrian/Strigel

[1985], Oppenlander (1984]) point out the forecasting quality of the indicator business climate. For verification of these properties, the plotted time series for the
indicator is often compared with the plotted time series for the actua.1 production
and the indicator is found to be ahead.
The intent of this contribution is to provide answers to two questions by means
of econometric methods. The first question is: How much time is the indicator
ahead? The second question is a basic one: Is the business climate really a. leading
0

indicator? For verification and in order to respond to both questions, the Granger
causality tests (1969] are used in the version of Hsiao (1979). By means of these

d

tests the direction of dependency between two time series can be examined.
The basic idea in this connection is the following: If in period t the firms are
aware of facts which will have an impact on the production in t

+ 1, and if these

facts are reftected in the survey results in the same direction, then the business
climate is a clear and reliable leading indicator. Therefore, we must examine the
causality structure, which means the dependency direction between business climate
and actual production. On principle, four different results may be obtained:
1. The variable business climate is causal to the production time series. In
this case, without doubt, we have a lea.ding indicator.
2. There is a feedback causality between both time series and therefore we
are not able to find a business cycle indicator.
• I wish to thank Dr. Hans-Georg Blang, Jiirgen Ehlgen and Matthias Schlemper !or
their cooperation in writing this pa.per.
D
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3. Production development is causal to business climate, which clearly provides us a lagging indicator.
4. There does not exist any causal relationship between both time series.

Based on given criteria the Hsiao test procedure, which we apply here, also
provides a time structure of the lags which assists in responding to the first question.
The present empirical studies were made for the Federal Republic of Germany for
the period from 5.1979 to 8.1990. We compared the time series of the Ho Institute
for the business climate with the time series of the Statistisches Bundesamt (Federal
Statistical Office) for production indices of the same industries. The results of this
study may be summarized as follows: The business climate cannot be rega.rded
as a leading indicator, as it does not fulfill this function for any industry. The

question arises if another variable may be determined on the basis of the survey
data compiled by the Ho Business Test, i.e. a variable qualified to forecast future
production with more reliability.
G

2. Description of the Leading Indicator Business Climate
The leading indicator business climate is formed of the survey· results of the

Ho Business Test. In monthly intervals these surveys are conducted with approximately 10,000 firms in the Federal Republic of Germany. They consist of twelve
standardized questions for the industry. Two questions refer to the term "business
situation" {Vogler (1977]) - a term which may not be quite clear for the managers.

In the first case, the question aims at an assessment of the present situation, whereas in the second case the managers are asked to express their expectations for the
future. The possible replies to the first question are as follows:

"We evaluate our business situation at present for X (product) as goo.d/satisfactory,
or normal for the season/poor." and
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"Our business situation for X (product) in the next 6 months in the cyclical respect (i.e. without taking seasonal Buctuations into account) will probably be more
favorable/remain about the same/more unfavorable."
Each of the replies offered gives a choice of three possibilities, a positive one
(good, more favorable), a.n indifferent one (satisfactory, remain about the same),
a.nd a negative one (poor, more unfavorable). T_he survey leads to a percenta.l
distribution of the replies to the three given categories: BSt, BSf, BS;- and

BS't+.i, BSf+i, BS;+i· The time index t stands for the survey month and t + i, i =
(1, 2, · · ·, 6) gives the expectation period in months. By neglecting the percentages
of the answers in which no changes in the present or future business situation
are expressed (BSf, BS;+i), the geometric mean is calculated from each of the
industries.

t!il

where BC, represents the variable business climate at the time t, and K = 200
stands for

&

constant factor which has to avoid a negative value for the figure in

the parenthesized expression. An earlier paper (Blang/Scholer [1985)) points out
the specific problems of this type of balances which do not consider the percentages
of BSf and BSt+i· The balances of present and future business situations a.re
combined with each other, as-a.nd this is the argument (see Strigel [1985a, 1985b])
-

it is not possible to separate the ex-ante elements contained in the ex-post

judgement. The method to combine the values of the geometric mean is rather
problematic because the expectations have the same weight in the leading indicator
business climate as the business situation of the present reporting month (in practice
this will correspond to the business situation of the past reporting month).
The question of how the leading indicator is formed has no practical importance, but rather if it really fulfills the expected forecasting performances. The basic
idea may be described as follows: In period t the firm is aware of facts which will
have an impact on production changes in the periods t+ 1 to t+6. The firm's replies
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regarding the present and future business situation already refiect the knowledge of
these facts, which,

as

a consequence, a.re already available earlier than the actual

production changes. Should this hypothesis hold true, the business climate may
well be regarded as a business leading indicator. Therefore, we must examine empirically if a lag between actual development and leading indicator may be proved,
and how long the lead of the indicator is.

3. The Causality Method
The Granger causality test (1969) proceeds on the simple idea that the past
may have an impact on the presence, but that the presence, however, may not be
influenced by the future. If we transfer this idea to our problem, this means that
facts reflected in the leading indicator business climate in the past may have an
impact on today's production changes. In this case, the business climate would be
causal to production and would, therefore, be a leading indicator. If a relationship
exists between past production and the business climate presently determined by
means of surveys, production is causal to business climate which consequently has
the character of a lagging indicator. In both cases causality takes a clear direction.
Furthermore, a statistically significant relationship may exist between the two time
series, thus resulting in a total absence of indicator properties. As a fourth possibility we may state instantaneous causality, feedback causality or a combination of
both. In the following we will describe in greater detail the method and handling
of the causality tests.
The causality test proposed by Hsiao (1979, 1981, 1982) is based on the minimal
Final Prediction Errors (FPE) criterion introduced by Aka.ike [1969). This criterion
serves to determine the order of a univariate, stationary autoregressive process a.nd
to decide on the use of a.n additional variable in a bivariate model. In this process
two contrary effects are balanced. Too low a lag order may result in a distorted
estimation of the parameters; a lag order being too high may increase the inefficiency
of estimation. The minimization of the FPE value takes both problems into account
0
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which may result from too low or too high lag orders. By means of combining the
FPE criterion with the definition of causality as introduced by Granger, we get a

method to identify a system of equations into which each variable with a different
lag structure may be entered.

If we assume two stationary time series (y, x), which are production and business

climate~

we yield a bivariate, autoregressive model:

= t/Ju(L)yt + t/J12(L)x1 + Ut
Xt = ¢21(L)y, + 1/J22(L)xt +Vt

(2)

Yt
Me;

where tPij(L)

= E tPi;1L1,
l=l

The variables Ut and

Vt

(3)

in which L represents the lag operator (Ly1

= Yt-1).

are white noise innovations with a constant covariance mar

trix and mean of zero. The lag orders are determined by applying the LS estimation
by means of minimizing the FPE for Yt

= E(Yt - Yt )2, in which Yt is the P.reclictor

of 111:

(4)
The indices m and n classify the lag order, in which, however, m a.n.d n may vary
up to the highest possible order M preliminarily fixed (m, n S M). For the time
series t

= 1 to T

we get the LS estimators t/J a.nd

a.

The FPE value is defined as

the corrected average of the squared forecast error

FPE11

= E(yt -

(

y1) 2

..

..

= E Yt -1/Jri(L)yt - t/Jr2(L)x1 - O.t
= u~ ((T + m

+ n + 1)/T)

)2

(5)

,

where O'~ represents the variance of u, the estimated value of er! is

Q11 (m, n)
u-T-m-n-1

0- 2

where Q 11 (~, n)
finally obtain

T

_

= E<111 - ¢ii(L)y1 t=l

FPE11 (m,n)

(6)

~f2 (L)xt - 0.) 2 • By applying (5) and (6), we

= T+m+n+I
T- m- n- l Q1J(m,n)/T

.

(7)
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Equation {7) clearly shows that the FPE value increases when a too high lag order
for m and n is chosen (first term on the right-hand side), and that it may also
increase when the lag order is too low. Consequently, the optimum lag order is
being determined by varying m E (1, M] and n E (1, M) in such a way that the FPE
value may reach a minimum.
By applying the FPE criterion, we can now formulate the causality definitions
according to Granger (1969] as follows:

1. Causality: xis causal toy, if F P E 11 ( m, n)

< F P E 11 ( m, 0) is valid. F11 ( m, 0)

represents the minimal FPE value of the univariate model.

< FPE11 (m,O)
FPEz(n,m) < FPEz(n,O).

2. Feedback causality: FPE11 (m,n)

3. No causality: FPE11 (m, n) ~ FPE11 (m,O)

FPEz(n,m)

~

and

and

FPEz(n,O).

In order to verify the causality structures, we now need an iterative procedure
to determine the FPE minimal lag order. Carrying out the causality test mainly
depends on two preconditions. On the one hand, the time series must be transferred to stationary series by adequate prefiltering. On the other hand, a sequential
procedure must be introduced in order to find the optimal lag stru~ture with regard
to FPEmin· To solve the second problem, Hsiao (1981] proposes a method which
we modify by adding step 3, and which is as follows:
1. First of all, the optimum number of lags m is determined for a one-

dimensional autoregressive process by minimizing F P E 11 ( m, O). Therefore,
the estimating equation is

g,

= ~i(L)y., +a.

2. By maintaining the optimum lag structure m we then introduce the exo-

genous variable x 1 into the system and the optimal number of lags n is
calculated by minimizing the FPE11 (m, n) value for the estimating equation Yt =

'¢r (L )Yt + ¢11 (L )x., +a.
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3. In a corrective step we prove the results of step one for a given lag structure
of the variable Xt and, if the lag order of Yt has changed, we also prove the
lag order for

Xt

in order to minimize the F PE value. The maximum lags

determined in steps 1 and 2 serve

as

the upper limit, and they a.re taken

for this purpose.
4. Now the FPE values determined in steps 1 to 3 a.re being compared. If
FPEy(m,n)

< FPE11 (m,O), then xis causal toy.

5. Thereafter, the steps 1 to 4 have to be repeated for the opposite causality
assumption. At first, the one-dimensional autoregressive process

x1

=

~r(L)xt +a is determined, a.nd the exogenous variable y is introduced

into the system.
6. Fina.lly, the system is to be identified from the F PE minimal equations
yielded in the steps 1 to 5 by means of determining the direction of the
causality. This step will not be possible in a.II cases of application, in
particular not in the case of feedback causality.
To sum up at this point, we wish to stress the advantages of the modified
causality tests. While the lag lengths of the variables are to be set a.rbitra.rily in the
original Granger test, the Hsiao process offers a criterion to reach the optimal lag
structure. The modified Hsiao procedure allows a further reduction of the number
of para.meters by increasing the number of initial lags. In this, the F PE value
continues to be the criterion.
When carrying out causality tests, the. second problem to be solved is an appropriate transformation of non-stationary time series into stationary time series.
A time series is stationary when it meets the following requirements (Box/Jenkins

(1976), p. 26ff.}: First of ·a.11, the mean of the series must be stationary:

(8)
It is further requested that the variance of the series must be stationary:
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(9)
Finally, the autocova.ria.nce of the series must be stationary for a.11 lags k:

lie

= E [(Yt -

fi)(Y1+1c - fi)] = E [(Yt+k - fi)(Yt+k+1 - y)] .

The original time series used -

(10)

business climate a.nd actual production in

eight industries and the whole manufacturing industry -

show a clear tendency

.as well as distinct seasonal ups a.nd downs in their monthly data. Prefiltering of
time series is appropriate in those cases where the causality relationship between
the time series is not hidden. Pertinent literature stresses the fact that linear
transformations, in particular logarithms a.nd differentiations, maintain the causal
structure (Granger/Newbold (1977]}. Seasonal adjustments with MA procedures,
however, are to be a.voided. In time series transformed in such a manner, each value
also depends on future values of the original series. This is contradictory to the
basic idea of causality tests which says that past data only may have an impact on
present data..

4. Empirical Results of the Causality Tests
The causality tests described in the preceding section were performed for the
time series business climate of the Ho Institute and production index of the Federal
Statistical Office for the Federal Republic of Germa.ny. The investigation period
comprises 5.1979 to 8.1990. The seven most important industries were considered:
mineral oil industry, chemical industry, machine building industry, motor car industry, electrical industry, office equipment industry, fine mechanics, optical and
· watch industries a.nd also the time series for the manufacturing industry. First of
all we have to transform the time series into stationary time series. Table 1 shows
that in all cases second differences fulfill this condition.
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Industries

Time Series

ADF

DW

Q-Test

Manufacturing

BC

- 4.45

2.00

0.72

Industry

PI

- 13.76

2.02

0.29

Mineral Oil

BC

- 6.04

1.96

0.88

Industry

PI

- 8.06

2.03

0.67

Chemical

BC

- 5.27

1.97

0.99

Industry

PI

- 10.10

1.93

0.07

Machine

BC

- 4.01

1.99

1.00

Building Ind.

PI

- 14.11

2.09

0.22

Motor Car

BC

- 4.91

1.98

0.83

Industry

PI

- 9.37

2.02

0.71

Electrical

BC

- 5.37

1.98

1.00

Industry

PI

- 11.70

2.09

0.82

Office

BC

- 6.52

1.99

0.99

Equipment Ind.

PI

- 8.41

2.04

0.60

Fine

BC

- 5.09

1.94

1.00

Pl

- 9.95

2.04

0.79

Mechanics

Optical, Watch Ind.

(BC = business climate, PI = production index, ADF = Advanced Dicky-Fuller
test, Q-Test = Ljung-Box Q-Statistics with 12 lags of the residua.ls, the figures
show the marginal significance level of Q.)
Table 1: Stationary tests
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The causality test for the manufacturing industry is shown in Table 2.
endogenous

exogenous

lags of the

lags of the

variable

variable

endogenous

exogenous

variables

variables

FPEmin

causality
structure

Manufacturing Industry
BC

PI

1

12

1

-

9

10.369

feedback

PI

BC

1

13

1

-

2

16.755

causality

Table 2: Results for the manufacturing industry
The criterion FPE is being minimized when the exogenous variables are introduced in the LS estimation. As this result for the investigation of causality is valid
in both directions, feedback causality can be stated in addition. In other words this
means that neither a clear direction of causality may be determined, nor is one of
the variables - in each case -

a leading indicator for the other one. Consequently,

for the manufacturing industry in its entirety, the business climate is no leading
indicator.
The seven selected industries are being compiled in the following Table 3, which
is to be interpreted in the same way as Table 2. Feedback causality can be stated
for the chemical industry, motor car industry, office equipment industry and fine
mechanics, optical a.nd watch industry. The business climate is no appropriate
leading indicator for these industries. For other reasons, this judgement also applies
for three other industries. For the mineral oil industry, machine building industry
and electrical industry, industrial production is causal to the business climate, we
can draw the conclusion that the business climate is a lagging indicator in these
industries. The business climate reflects production changes of the last months.
Which conclusions can be drawn from the results of the causality tests? First of
all, we may note that the business climate of the Ifo Business Test is not applicable
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endogenous exogenous lags of the lags of the FPEmin

causality

variable

structure

variable

endogenous

exogenous

variables

variables
1

Mineral Oil Industry
BC

PI

1

4

PI

BC

1

13

BC

PI

PI

BC

Chemical Industry

1

12

239.99

PI causal

43.835

to BC

1

-

10

66.315

feedback

13

1

-

10

11.363

causality

1

-

13

11.233

PI causal

44.870

to BC

Machine Building Industry
BC

PI

1

3

PI

BC

1

13

BC

PI

PI

BC

Motor Car Industry

-

1

-

10

77.033

feedback

1

13

1

-

12

116.46

causality

1

-

10

21.892

PI causal

24.893

to BC

14

152.64

feedback

7

220.54

causality

Electrical Industry
BC

PI

1

13

PI

BC

1

14

BC

PI

PI

BC

Office Equipment Industry

1
1

13

-

1

Fine Mechanics, Optical and Watch Industry
BC

PI

1

4

1

11

29.128

feedback

PI

BC

1

13

1

4

57.603

causality

Table 3: Results for seven selected industries
as

a leading indicator. To forecast future production development, this time series

cannot be used for any industry. In some industries the business climate can be
explained by the actual production. These econometrically obtained results lead us
to the question if it might be worthwhile to establish a new leading in4icator for the
industrial production on the basis of the Ho Business Test results. The inclusion of
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other expectation data (price expectations, production expectations) by neglecting
the assessment of the current business situation might perhaps offer an approach
to the objective aimed at. As neither the business climate nor the indicator to be
built are based on a theory, the new indicator - whatever its properties might be
- would have to prove its worth in empirical tests, in other words, causality tests.
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