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Abstract: Industry forms an important part of the Germamecoy and its development has a significant impacthe
overall economic cycle of the country. The aimraf tontribution is to identify industry indicatdet would be able to
predict the future development of the economiceyiGermany. For the purposes of creating a coitgposlicator, the
predictive capabilities of 170 indicators from war$s areas of industry for the quarters 2000-208@ fthe European
Commission database were examined. The leadingpitiéipa of the indicators were investigated usingthods such as
the Hodrick-Prescot filter to select the cyclicahgponent of the time series and cross-correlatitsinsg the Pearson
coefficient to determine the relationship to thereamic cycle of Germany. The industry indicatost thave the highest
level of predictive ability in relation to GermasyGDP include Employment expectations over the Berionths,
Assessment of the current level of stocks of fiedsiproducts, Competitive position on foreign maskeside the EU
over the past three months and an Industrial cenéid indicator.

Monitoring the cyclical development of industry
indicators is, for example, a source of important
information to support the development of future
innovations, which is confirmed by studies conddate
data from Poland [2,3].

In addition to the business sector, information on
cyclical development is also useful for the statethe

1 Introduction

Predicting the development of economic cycles thén
forefront of interest of many economists who area@wv
that it is a difficult path with an uncertain outce.
Predictions in general are associated with a hegjvek of
uncertainty, which makes it impossible to crealaée
models and procedures that would be valid over.tltrie

an ongoing process of searching for variablesdaatbest
predict the cyclical development of the economy given
time. Industry indicators can be included amonggtioeips
of variables that are among the leading indicatdrthe

process of preparing fiscal policy measures [4]sT$sue
is dealt with by several foreign studies such da 8aal.
or Buterin et al. [5,6].
Industry indicators can be found as components of

economic cycle for a long time. Itis the indugtrgt forms ~ composite leading indicators created by many ecéstsm
the basis of many national economies, such as G‘qﬁmaas well as national and international instituticueh as
without a doubt and represents a high share ofl tof@ECD or Eurostat. In the case of OECD, they are
production, emp|oyment and the creation of suskdéna qualltatlve and quantltatlve industrial indicattnat differ
economic growth [1]. Industry is also a sector verglepending on the country [7]. In the case of Gesman
sensitive to internal and external influences taatlead to Industry is represented in the composite leadinigcétor
fluctuations in the economic cycle. It is consideaesector by up to four indicators from the manufacturingteec
that copies or even precedes the development abesio  Which confirms the strong position of this sector i
cycles. Cyclical fluctuations have a significantpimet on  Predicting the economic cycle of Germany. Eurastée

decisions about production or reduction of activiy Ccase of each country as well as Germany uses the
industrial enterprises. Confidence indicator of industry as part of the posite

A|ready the financial crisis in 2008 showed a yg'onindicator, which constitutes up to 40% of the tatdVance
degree of reaction of the industry to external gesn indicator Economic sentiment indicator [8].
which subsequently led to a drop in GDP in many\toes Likewise, economists who deal with the creation of
of the world. Unexpected events such as the Co9id £omposite leading indicator at the national levahfom
pandemic or the war in Ukraine also affected thiéhat specific industry indicators are suitable foedicting
development of industrial production. Germany has Rusiness cycles and are closely related to thestrieli
special position in this system which results fram Orientation of that country. In the case ofthecmlmtnes,
export-import relations with other European ecoresmi it is, for example, the study by Vrana [9]. Spexifly for
For this reason, the development and predictiotthef Poland, these are studies by Bandholz or Zalewski[].
German business cycle is in the center of intarkstany For Germany, industry indicators are found in the
small and open economies, such as Slovakia.
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composite indicators constructed by Wirtschaftsvegchelimination (Hodrick-Prescott filter) - one of theasons
Obrex or Handbuch [12-14]. for choosing the HP filter was the fact that it @iminate
Most authors use industry indicators as componrghts the trend component in one operation and at the sene
composite indicators. Nasiri et al. proposed anrent smoothes the entire time series [16]. This allowsta
composite leading indicator from industry composgntobtain the cyclical components of time series, Wrace
declaring that this indicator has the ability tedict the essential for the analysis of economic cycles.The
business cycle at a maximum of 4 and at least ibger disadvantage of the HP filter is a “problem of entthat
ahead [15]. can be solved by predictions, for example, using th
A prerequisite for knowing the important industor f extrapolation method [17]The filter is defined as the
the economic cycle of the selected country is adejpth  solution to the following optimisation problefb8]:
analysis of the cyclical behavior of industry iratiors in
relation to the cyclical component of the GDP & gfiven
economy. This contribution focuses on the idertfan of
industry initiators that have an early potentiat the
development of the strongest European economy hwbic

yi= Tt G )

T T-1
min{rt} {Z(J’t - Tt)z + JZ[(QH —1) — (1¢ — Tt—l]z
t=1 t=2

Germany.
2
2 Methodology @)
For the purposes of this study, 170 indicatorseprtesi Wherey:is the original series; is the trend

by the European Commission for selected industricomponent and: is the cyclical component. The method
categories were analyzed (Table 1). The period0@02 consists in minimising the deviation of the oridisaries
2021 was selected and the data were processedawitom the trend (the first term of the equationyi as the
quarterly periodicity, which ensured a sufficientyng  curvature of the estimated trend (the second tefing.
time series to investigate the cyclical behaviortioé {ade-off between the two goals is governed by the

indicators. smoothing parametex. The higher the value of, the
) , ) smoother is the estimated trend.

Category et Of.?qyoprgtored Vc?f“atl)\lli;ba of To get optimal results for detrending, it has been
indicators in | indicators suggested to chooge1600 for quarterly data atd=14
category 400 for_monthly Qa'ga [16]: The advantage of 'Fhe HP

Business surveys 22 method is that no limitation is set on the lendtthe time

Production in indugtry: | Mining  and | 22 series. However, there is a requirement that yaulsh

A: Total quarrying seasonally adjust each series before proceedirty tit

Turnover inindugry: Manufacturin | 34 HP filter. The trend itself is not very interestimghen

A: Total g analyzing cyclical behavior. Therefore, the reghefstudy

B: Domestic market Electricity, was done with the cyclic components of each sétigls

C: Non domestic mark | gas, steam and Cross correlation — enables the relationship betwee

Producer  prices in|ar = 36 reference series and the time series of the imasti

industry: conditioning cyclical indicators. Cross-correlations are perfedmvith

A: Domestic market supply - : i

B: Non domestic mark | Water a flve-pgrlod forwa_lr(_j and bac_kward lag using tharE’(.mn

Import  prices  in | collection, 20 correlation coefficient, .WhICh reflects_ the - Imear

industry treatment and dependence between variables [20]. If this relatigmis

Labour input inindustry | Supply 36 non-linear, which we find out with the help of theph,

A: Employment we make it linear by transforming the variablesg.(e.

B: Volume of work done logarithm) and then calculate the new correlatidbhe

C: Gross wages and relationship between industry indicators and thenemic

salarie cycles of EU countries is determined based on tecs

Total 17¢ of the mutual correlation of cyclical componentheT

Source: own processing. monitored indicators can be considered as cyclical

, , ) i indicators if the second highest transition vatuérme t-5

Due to the need to identify the relationship betw&® 1 (.5 s greater than 0.55. These indicators shoyclical
components of the industrial and economic cycle Qfjationship with the reference series, which ésdjclical
Germany, which represents the economic cycle, mponent of GDP or the cyclical component of tidek

following methods were used: Seasonal cleanindnté t ¢4y strial Production (IIP), which represent thesiness
series (seasonal |nd|ces_) - itis necessary tdrobyalical cycle of Germany.For cyclical indicators, it is pifie to
components from the original data, and thereforeeed . .ote three groups of indicators [21]:

to seasonally smooth the time series. We will uUse t
method of smoothing through seasonal indices. Trend
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abilities of German business cycle

1. Leading Cyclical Indicators - The highest crossover
value is achieved at time t-1 to t-5. These inditat
evolve in advance of the development of the colstry

Table 2 The result of the cross-correlation betwisencyclical
component of GDP (Index, 2015=100) and cyclical ponent
of IIP (Index, 2015=100) in the period Q1 2000- £pP2

economic cycle and can be used to partially predi
cycle development.

. Coincident Cyclical Indicators- the highest crossover

value is achieved at time t. This is a set of iathics

that are evolving in line with the economic cycféet)

countries.

. Delayed (lagging) Cyclical Indicators - the highest

crossover value (The second highest cross-couoalati

value is tracked to confirm or displace the cydlica

relationship. If only the highest value could be

observed, it could only be a random high corretetio

+ Time Crosscorrelation

) t-5 -0,0¢
t-4 0,11
t-3 0,11
t-2 0,5C
t-1 0,64
t 0,92
t+1 0,63
t+2 0,3t
t+3 0,3t
t+4 0,11
t+5 -0,0¢

a given time without cyclic behaviour of the indiwa)

Source: own elaboration.

is reached at time t+1 to t+5. These indicators are

developing late in the economic cycle, e.g. groimth

The results from Table 2 show a strong correlation

employment and wages in the mining industry may bigetween GDP and IIP. This means that it is appatgto

delayed by several quarters of GDP growth.
Non-cyclical Indicators - if the greatest cross-
correlation value at t-5 to t+5 was less than 0T88s
set of indicators does not develop in any relatothe

use any of these time series for monitoring anedasting
the business cycle of Germany. Scientific studiesem
often work with GDP predictions. For this reasoe, will
also consider GDP as a reference serie in ouribatitm.

country’s economic cycle. This means that growth,

resp. the decline in the indicator
independently of the evolution of the economic eycl
and so, the indicator is not sensitive to changebe
economic cycle. Due to the different units of thetial
indicators, their normalised values obtained bygsi
the standardization method are used in the coniposit
of the composite leading indicator [22].

3 Resultsand discussion
3.1 Reference series representing the business
cycle
When we want to monitore and predict economi
cycles, it is important to choose a reference sehat will

develops.2

Indudtrial indicators used by Eurostat and

OECD in forecasting the business cycle of

Germany
It currently uses Eurostat and OECD industry
indicators to predict the German business cycle¢hat
international level. These selected industrial datbrs
have not changed over time for a long time ancefoee it
is important to know their predictive abilitiesthe present.
Table 3 presents the results of cross-correlationgour
industry indicators used by the OECD and the Inhlst
confidence indicator used by Eurostat.

C
Table 3 The result of the cross-correlation betwisencyclical

appropriately copy the development of the Germafemponent of GDP and cyclical component of indussigg by

economy. In general, such an indicator is consdti&@bP
or lIP. For this reason, the relationship betwéerciclical
components of GDP an and IIP is investigated utieg
Pearson coefficient.

Based on the significant position of industry ire th
economic cycle of Germany, it can be assumed hieati P
will behave as a concurrent indicator. This meaas the
highest value of the cross-correlation will beirett. The
probability of this result also increases due ®ftct that
we follow quarterly time series and not monthly.the
case of monthly data, there would be a greatergimibty
of catching a lead, but this lead would be reldgiahort
(1-2 months).

Table 2 presents the results of the cross-coroelaf
these indicators at time t-5 to t+5.

OECD and Eurostat in the period Q1 2000- Q4 2022
Indicators L eading
period
(correlation
value)
OECD indicatorsof industry (componentsof CL1)
Manufacturong survey - export ordéf0.707)
books: level sa (% balanc
Manufacturing survey - export ord
books: expectation (% balanc
Manufacturing surve- new orders

Manufacturong survey - finished goq
stocks: level (% balance) invert
Eurostat: Industrial confidence
indicator

Source: own calculation.

t-1 (0.685)

t (0.704
-2 (0.72)

t-2 (0.679)

For the monitored period from Q1 2000 to Q4 2022, i
was demonstrated that currently all investigatetustry
indicators can be considered cyclical as they skow
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significant relationship with the cyclical compomnesf  were indicators from the Business Survey categmyded
Germany's GDP. However, the nature of the cyclican the industry, where there were data of a quiztand
behavior of the selected variables indicates thatet quantitative nature focused on expectations of oelers,
indicators behave in relation to the cyclical comgiat of competitive position or expectations of employment
Germany's GDP as concurrent indicators and also twievelopment. The second large group consisted of
variables have the nature of leading indicatorss Wreans indicators focused on production in industry, twerin
that two indicators used by the OECD can providandustry, producer prices, import prices and labput in
sufficiently high-quality information about the milsle industry in various categories of industry as
future development of the economic cycle of Germanynanufacturing, mining and quarrying, electricityasg
namely the Manufacturing survey - new orders ansteam and air conditioning supply and water cabect
Manufacturing survey - export order books: expéatat treatment and supply. The cross-correlation results
and the Industrial confidence indicator used byoBtat for between the cyclical components of the variabldeated
prediction. These indicators can provide the mostieate several significant findings. Most industry indioet
prediction approximately more than one quarterdhBar showed a concurrent relationship with GDP. Theseewe
this reason, it is possible to consider them aigatars that indicators from the turnover in industry and prosiuc
can tell us about the future direction of the eeoicacycle  prices group. Labor market indicators were mostiyged

of Germany. The other two OECD Manufacturingndicators. The largest group of leading indicatees in
indicators can be used to monitor, but not to mtedhe the Business Survey group.

German business cycle. Figures 1-4 illustrate the development of selected
industry indicators and Germany's GDP. The Indaistri

3.3 Indudtrial indicators showing a prediction confidence indicator is one of the components @ th
before the economic cycle of Germany Economic sentiment indicator (ESI). The ESI is

In order to determine the cyclical behavior of indiial ~ constructed by Eurostat on a monthly basis and is a
industry indicators in relaton to GDP, cyclicalcomposite indicator that captures the confidensetafctet
componentswere selected for all 170 indicators.s€he€conomic subjects across sectors such as industry,

construction, services and consumers.
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Industial confidence indicator = GDP Germany

Figure 1 Development of the cyclical componentSDBP (index, 2015=100) and Industrial confidencdigator for Germany
Note: All series have been seasonally adjusted, detreaoigdormalised.
Source: own calculation.
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Figure 2 Development of the cyclical componenSDBP (index, 2015=100) and Produgaices in manufacturing for Germany
Note: All series have been seasonally adjusted, detreaoigdormalised.
Source: own calculatic
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Figure 3. Development of the cyclical componenSbDP (index, 2015=100) and Turnover in industogr Germany
Note: All series have been seasonally adjusted, detreaigdormalised.
Source: own calculation.

= GDP Germany = Employment in industry (manufacturing)

Figure 4. Development of the cyclical componenSbBP (index, 2015=100) and Employment in indudtyy Germany
Note: All series have been seasonally adjusted, detreaoigdormalised.
Source: own calculation.

According to Figures 1-4, the Industrial confidencearea of manufacturing was also delayed, where ay d#l
indicator is ahead of the development of Germa@{®. t+2 was recorded at the level of 0.689.
This was also confirmed by the value of the cross- Table 4 shows the time of prediction in quartersvim
correlation, which was at the level of 0.687 a&tiz2. The groups of monitored indicators, where the advance
Turnover in industry indicator (manufacturing) stemiva behavior of selected indicators was recorded. Ehibe
concurrence with GDP with a cross-correlation vadfie area of Business Survey and Manufacturing. The heast
0.85 at time t. Producer prices in industry (macouwfang) indicators with a lead time of one to two quaregpeared
showed a lag for GDP at the level of 0.652 at tifile The in the Business Survey category.
development of the employment in industry indicattdhe

Table 4 Results of the predictive capabilitieshef Business Surveys Indicators from industry amdeh Indicators of production in

industry
Business Survey indicators Indicatorsof production in industry
Indicator Time of Indicator Time of
prediction prediction
Production development observed ove t-2 Total (Mining and quarrying) t
the past imonth:
Employment expectations over the nex t-1 Mining of coal and lignite X
month:
Assessment of order-book levels t Extraction oflerpetroleum and n
natural ga
Assessment of export or-book level t Mining of metal ore n
~27 ~
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Assessment of the current level of stoc t-2 Other mining and quarrying t-1
of finished produc
Production expectations over the next t-2 Total (Manufacturing) t
month
Selling price expectations over the nex{ 3 t Manufacture of food products t
month:

Industrial confidence indicat t-2 Manufacture of beverag X
Assessment of current production cap: t Manufacture of tobacco produ X
Duration of production assured by currgnt  t Manufacture of textiles t

orderbooks, montk
New orders in recent mon - Manufacture of wearing appa X
Export expectations for the months ahe t-2 Manufacture of leather and relateg t
product:
Current level of capacity utilization (%) t Manufare of wood, paper, printing t
and reproductic
Competitive position over the past 3 t-2 Manufacture of paper and paper t
months: on the domestic mar product:
Competitive position on foreign market t-2 Printing and reproduction of recorded t
inside the EU over the past three mo medie
Competitive position on foreign markets X Manufacture of chemicals and t
outside the EU over the past three ma chemical produc
Factors limiting the production - None t Manufaetarf basic pharmaceutical X
products and pharmaceutical
preparation
Factors limiting the production - t Manufacture of rubber and plastic t
Insufficient deman product:
Factors limiting the production - Labouf t Manufaet of other non-metallic t
mineralproduct:
Factors limiting the production - X Manufacture of basic metals t
Equipmen
Factors limiting the production - Other t Manufaetof fabricated metal t
products, except machinery and
equipmer
Factors limiting the production - Financial n Manufacture of computer, electroni t
constraint and optical produc r
Note 1: t: concurrency, t-1, t-2, t-3: leading perlength in quarters, x: indicators do not showlicyrelation, n: no data
Source: own calculation
Industrial confidence indicator, Index, t-2 (0.687)
Table 5 shows the results of cross-correlationdeendl 2015=10!
time for the six industry indicators that showeé thest Competitive position on foreign t-2 (0.602)
predictive abilities in the period under reviewthe future, markets inside the EU over the past
these indicators have the potential to form comptmef three months, Index, 2015=1
composite indicators designed to predict the ecamom | Manufacturing survey - export ordef t-1 (0.685)
cycle of Germany. books: expectation (% balan
Manufacturing survey - finished t-2 (0.72)
Table 5 Leading indicators of German business cycle goods stocks: level (% balance)
Indicators Leading invertec
period Source: own calculation
(correlation
: value) 4 Conclusions
Industry, Employment expectationg t-1 (0.703) Industry is still an integral part of the econoofy
over the next 3 months, Bala many countries, among which Germany undoubtedly
Industry, Assessment of the current t-2 (0.628) |  pelongs, and plays a significant role in the coeatf the
level of stocks of finished products, country's GDP. From this point of view, it is impant to
Balanc know if there are sectoral indicators that coultus about
the possible future development of the countrysinmss
~ 28~
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cycle. The aim of this contribution was to identifyoups

of indicators that have the ability to predict the
development of the German economy. By analyzing 1

indicators, we came to the conclusion that indicafimm

the field of business research have the best pieslic

ability. These are primarily expectations of futarders or
finished products, as well as expectations of egrpent

in industry. The confidence indicator in industrgsvalso  [7] OECD: OECD Composite Leading

[6] BUTERIN, V.,

SKARE, M., BUTERIN, D.
Macroeconomic Model of Institutional Reforms’
Influence on Economic Growth of the New EU
Members and the Republic of CroatiBconomic
Research-Ekonomska Istrazivanjéol. 30, No. 1, pp.
1572-1593, 2017.
https://doi.org/10.1080/1331677X.2017.1355260
Indicators:

significant. In the study, we also focused on nmamig the
predictive capabilities of currently used indudtria
indicators used by the OECD and Eurostat.

Based on the analysis of these indicators we ¢

Reference Turning Points and Component Series —
OECD, [Online], Available: https://www.oecd.org/sdd
/leading-
indicators/oecdcompositeleadingindicatorsreferancet

claim that the Manufacturing survey indicator - rerders,
Manufacturing survey indicator — expectation frofa@CD

ningpointsandcomponentseries.htm  [10 Dec 2023],
2023.

and the Industrial confidence indicator used byoBtat are [8] EUROPEAN COMMISSION: Industry in Europe.

suitable for predicting the German business cyOkber

industrial indicators used by the OECD and Eurost

currently do not have the ability to predict theelepment

of Germany's GDP. This means that there is an g#sam [9] VRANA, L.:

that over time there is a change in the predicthiéties of
industry indicators and for the needs of reliabledgction

Facts & figures on competitiveness & innovation,
Luxembourg, Publications Office of the European
Union, 2017. https://doi.org/10.2777/899824

On extending composite leading
indicators by international economic seri8satistika,

Vol. 98, No. 2, pp. 113-13, 2018.

they must be changed in consideration of curre[10] BANDHOLZ, H.: New Composite Leading Indicators

developments.

The results of this study make it possible to terea
composite indicator for the economic cycle of Gamnin
the future. However, for an overall view of the otiy's
economy, it is necessary to supplement the analyisiis
other important sectors in addition to industry.
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