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Abstract:   Monitoring of business cycle has a long tradition in the world. The most popular part of analysing of business cycle is 

their prediction to the future. Nowadays we can find many methods how to predict business cycles. The most useful 
methods are based on construction of Composite leading Indicator (CLI) which can help to us predict business cycle 
about few months or quarters. Many countries use their own methodology for construction of CLI but they also can use 
methodology of world organization as Eurostat, OECD and Conference Board. Objective of this article is to analyse 
these methodologies and on the base their comparison to find differences between them. 
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1 INTRODUCTION 
 

The economic cycle was at the forefront 
of the economic research’s interest in the 20s and 40s 
of the 20th century. The main reason was the unstable 
economy and subsequently the Great Depression 
in the 30s. It seemed like in the 50s and 60s 
the economic cycle was “dead”, however the 70s and 
the oil crisis revived it and at the same time new 
economic theories attempted to explain the causes 
of the economic cycle [1]. The studies from the 
Harvard Institute had a lot of the important benefits 
for monitoring of the business cycle. These studies 
constructed Harvard Index (barometer) of business 
conditions in the period after World War II. There were 
three composite parts [2], [3]: "Speculative" index of A 
(reflecting the development of average prices of shares 
and related to the period of expansion when optimism 
about the future development and investment income 
dominated), B index (reflects the movements of sales 
volume and price levels, development of which was 
caused by the movement of supply), C index (reflects 
the development of money market loans through level 
of loans). 

Another important methodological approach 
to the analysis of the business cycles were studies 
of A. Burns and W. Mitchell [4] from National Bureau 
of Economics Research (NBER). Benefits of their 
publication Measuring Business Cycles was extending 
of the definitions, the characteristic features and ways 
of monitoring of the business cycle using cyclical 
indicators. The use of cyclical indicators for signalling 
and confirming in the business cycle has a long 
tradition. 

The essence of this approach is the creation 
of groups of cyclical indicators which are able to assist 
in the detection of position in the development 
of business cycle. Indicators of the business cycle thus 
are used to monitor and analyse the position 
of the economy in the business cycle and the current 
phase and possible future course of business cycle can 
be determined with them. 

In terms of relationship time-trajectory 

of selected indicators to the reference range can 
distinguish three groups of indicators of the business 
cycle. These indicators give sufficient information 
about the course of this cycle. Cyclical indicators are 
published separately, but more often in the form 
of some kind of composite indicators [5]. 

 
2  DEFINITION OF BUSINESS CYCLE  
 

The term business cycle (or economic cycle) 
is associated with economic fluctuations 
in the manufacturing industry, or in business activity, 
lasting for several months or years. These fluctuations 
include periods of relatively quick economic growth 
and periods of relative stagnation or decline [6]. They 
are most often measured through the real Gross 
Domestic Product growth rate [7]. Despite the fact that 
they are referred to as cycles, most of these fluctuations 
in economic activity do not occur mechanically or 
predictably [8]. 

In 1819, Sismondi, the French economist, 
introduced the first systematic explanation of periodic 
behaviour of the economy and the inception 
of economic crises. At the time, he was against 
the economic equilibrium theory. At that time, 
the inception of negative economic fluctuations was 
associated exclusively with external factors, mainly 
war periods [9]. The works of Simondi later served as 
the basis for the analysis of periodic behaviour 
of the economy, mainly in the theory of alternating 
cycles by Charles Dunoyer [10] and later by Johann 
Karl Rodbertus. 

The American economist W.C. Mitchell also 
dealt with the analysis of business cycle and in 1913, 
in his work “Business cycle“ he talks 
about the economic cycle as a problem of the economy. 
In his work “A definition of business cycle“ from 1927 
Mitchell laid out the fundamentals of the economic 
cycle definition. Then he elaborated and rewrote this 
definition in cooperation with A. F Burns and they 
concluded that “Business cycles are a type 
of fluctuation found in the aggregate economic activity 
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of nations that organize their work mainly in business 
enterprises: a cycle consists of expansions occurring 
at about the same time in many economic activities, 
followed by similarly general recessions, contractions, 
and revivals which merge into the expansion phase 
of the next cycle”. [4] 

At present it is thought that the economic 
cycle is a cyclical component of time series lasting 
for more than 18 months and less than 96 months. 
In case of GDP, where there are mostly quarterly data 
available (quarters), frequencies between 6 to 32 
quarters are being analogically studied. Fluctuations at 
higher frequency (less than 18 months) are mostly 
referred to as seasonal fluctuations or insignificant 
short-term shocks. Lower fluctuation frequencies (of 
a length exceeding 8 years) are no longer referred to as 
a business cycle but as a trend movement [11], [12]. 

Lucas also presented his own view 
of the business cycle; in his work “Understanding 
business cycles“ he defined the business cycle as 
a fluctuation from real GDP, or a fluctuation 
of aggregate real output from trend [14]. Lucas’ view 
of the business cycle was followed by Kydland 
and Prescott  who claimed that in order to analyse 
a business cycle, it is necessary to focus on a detailed 
observation of economic indicators’ time series, which 
can have a different relation to a business cycle 
development itself, as represented by real GDP or 
by aggregate output [1]. The methodology of Kydland 
and Prescott based on researching the relationship 
between GDP and key macroeconomic indicators 
served as the basis for the studies of Wolf (1991), 
Serletis and Kraus (1996) in the case of the United 
States of America, of Backus a Kehoe (1992) regarding 
a group of nine countries (Australia, Canada, Germany, 
Italy, Japan, Norway, Sweden, Great Britain and USA), 
for the studies of Kim, Bucklehp and Hall (1994) 
regarding New Zealand and for the works of Crossby, 
Otto, Fisher (1996) and Voss (1996) regarding 
Australia. Brandner and Neuser (1992) examined 
the facts about the economic cycle for Australia 
and Germany using an analysis similar to that 
presented by Kydland and Prescott. 

 
2 THE DEFINITION OF COMPOSITE 

INDICATOR 
 

The American economist Moore, 
of the Economic Cycle Research Institute, was the first 
to elaborate detailed studies aimed at analysing 
the relation of selected economic indicators 
to the development of a business cycle represented 
by GDP. He constructed a composite leading indicator 
enabling a short-term prediction of the US business 
cycle. This original composite leading indicator he then 
transformed, back in 1960, into an index of leading 
economic indicators (LEI). Since then, many 
economists and international organizations have used 
leading cyclical indicators in their analyses and 
predictions of a business cycle [16]. Among 
the international organizations which deal 
with the construction of composite leading indicators 

(CLI) are Eurostat, OECD, and American Conference 
Board, there are also national institutions which are 
interested in the construction of a CLI with regard 
to the specificities of their countries. The composite 
indicator is an indicator composed of sub-indicators of 
the business cycle. This composite indicator reflects the 
evolution of the economy better than individual 
indicators separately. Selection of cyclical indicators 
into composite indicators is not random, but depends 
on their economic significance, explanatory value and 
predictive power and on the degree of correlation 
with GDP. Composition of composite indicators is 
different in each country, mainly because 
of the different significance of individual indicators 
for the economy [17]. 

In general, we distinguish three groups 
of indicators [18]. These groups of indicators are 
created by their relationship to economic development, 
which is usually monitored through the development 
of gross domestic product and represents the reference 
range. 

Coincident indicators are indicators whose 
time course refers to development of GDP. These 
indicators confirm or refute the position 
of the economy and thereby contribute to characterize 
the stability and sustainability in the economy. 
Comparison of different indicators showed that the 
values of certain indicators have different time-
trajectory as an indicator designed to monitor 
the development of the economy (GDP). Some 
indicators have the ability to predict the development 
of economy and to identify the turning points. In this 
case we are talking about leading indicators. Their 
main task is to predict the turnover points of economic 
activity and to inform the likely extent and amplitude 
fluctuations of data in the reference series at any stage 
of the business cycle. These indicators are given their 
predictive capability and are the most important 
from whole group of cyclic indicators.  
 
Table 1 Overview of selected indicators of cyclical 

development in relation to GDP. Source:[20]. 

Category Indicator 
stock market index 
new orders and orders of industry 
prices of consumer services 
money supply 
stock movement 
profit margins 
building permits 
average hours worked and overtime 
sensitive commodity price index 
interest rates 
exchange rates 

leading 
indicators 

 
 

prices or yields of bonds 
sales of manufacturing industry and trade 
industrial production or production 
of manufacturing industry 
Employment and unemployment rate 
disposable income of the population 

coincident 
indicators 

 
 
 

wages and salaries 
income of population 
retail turn-over 
credit interest rates 

lagging 
indicators 

 
profit in consumer goods industries 
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A third group of indicators (lagging 
indicators) are those indicators of business cycles, 
whose development is delayed for the reality 
of economic activity. They serve to verify the course 
of the last cycle (turning points) [19]. 

It should be noted that interpretation 
of the composite indicator is not always simple and 
straightforward, and it is therefore necessary to relate 
the development of a composite indicator 
of development of its individual components and take 
notice of their explanatory power and relevance 
of input data. Among the timeliness of information 
by the composite indicator and its coverage 
of the economy there is a relationship that says that the 
more complex indicator (better describing 
of the economy), it loses more of its availability and 
speed of publication [21]. Composite indicators have 
their advantages, but also disadvantages. It is important 
to know them, if we want to use them for analysis of 
the business cycle. A list of these properties of 
indicators shows the following Table 2. 
 
Table 2 Advantages and disadvantages of composite 
indicator. Source: [19]. 

Advantages Disadvantages 
Current information about 
present, past and future 
economic activity. 

It is necessary to determine 
weights of each individual 
ingredient. 

It provides the first signal about 
turning point in economic 
activity (in the case of leading 
indicators). 
It includes a bigger set 
of variables, thus reducing the 
risk of false signals. 

Composite indicator may 
produce incomplete findings 
because of poor construction or 
interpretation without the aid 
indicators entering 

It provides greater stability than 
the separate solo-indicators, so 
it has better predictive ability. 
Easier interpretation as a set 
of individual indicators. 
It can be used to summaries 
of complex economic 
phenomena (business cycles) 

It can be used as a tool only 
for short-term macro-economic 
analysis (for leading 
indicators). 

 
3 APPROACHES TO THE FORMATION 
OF A COMPOSITE INDICATOR  
 

Composite cyclical indicators are used 
for the monitoring and analysis of business cycles 
in the various international institutions. In the world, 
institutions like the Organization for Economic 
Cooperation and Development (OECD), Eurostat and 
the U.S. Conference Board (CB) are dealing 
with composite cyclical indicators. But approaches 
to creation of indicators are different. They differ 
in the choice of the reference series, selection 
of sub-indicators, using various filters, in determining 
whether or not to define weights for the sub-indicators. 
For comparison, here is a brief overview of these 
methodologies. 
 
3.1 Eurostat methodology 

 
Eurostat works in the analysis of cyclical 

developments with access to the growth cycle and 

for estimation of the trend uses the 
Christiano-Fitzgerald filter. The time series of quarterly 
GDP is selected for the reference time series. Eurostat 
defines for the economies of all member states a one 
leading composite indicator made up of the following 
components [22]. 

Industrial confidence indicator (average 
of responses to questions regarding production, orders 
and stocks of finished production), 

Consumer confidence indicator (average 
of responses to questions about the financial situation 
of households, overall economic situation (past and 
future, suitability and purchase of durable goods), 

Stock price index. 
In selecting of the cyclical indicators, Eurostat 

uses the OECD criteria, supplemented by the following 
[17]: 

• Accuracy (concerning the reliability of data). 

• Comparability (applies to international 
commensurability data). 

• Completeness (data should cover the whole 
period and the entire economic area for which 
the user choose them). 

• Coherence (data should be continuous, 
logically connected and mutually consistent). 

• Accessibility and clarity. 
 
A construction of composite indicator is 

constructed according to Eurostat methodology more 
or less on soft data. Eurostat uses a simple system 
of weighting the individual components which are 
divided into two groups. The second group 
(construction confidence indicator and the stock price 
index) is half the weight compared to the first group 
(confidence indicator in industry and consumers). 
The advantage of the Eurostat is that all components 
are always available. 

Questionnaire to assess the present situation 
of economy contains questions formulated 
for the current and expected tendencies. The questions 
are asked in the form of assessment scales, usually with 
three possible variants of answers in the style of 
improvement, constant, worse. Evaluation of the results 
is through a summary of responses in different 
variations, a clear expression of the tendencies is 
balance, which is the difference between improvement 
and worsening responses, expressed as a percentage. 
The higher the positive balance of answers is, the more 
optimistic it is to evaluate the response. 

Performance of evaluation by using 
of composite indicators of the OECD and Eurostast 
showed that forecasting potential could be increased 
[17] [23]. 

• Selection of indicators with the best 
explanatory ability in individual countries. 

• Using the same weights for the best 
performing indicators. 

• Settlement of time series. 

• Introduction of more financial components. 
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3.2 Conference board methodology 
 

Conference Board (CB) took over from 
National Bureau of Economic Research (NBER) 
function to monitor the evolution of the U.S. economy 
and establish the cyclical indicators. Procedure 
for construction of leading composite indicator is 
simpler - month indices sub-indicators are constructed 
and these are also statistically adjusted. Conference 
Board compiles the reference time series as 
a comprehensive economic indicator, which includes 
the index of industrial production, the sales volume 
of the processing industry and trade, number 
of employees of non-agricultural sectors, personal 
income without transfers. This file also serves as 
a coincident indicator. Leading indicator for the U.S. 
economy has ten components, which include 
for example: 

• Average weekly hours worked in 
manufacturing. 

• New orders in manufacturing industry. 

• New building permits. 

• Stock prices. 

• The money supply. 
 
Cyclical indicators of the U.S. economy are 

based solely on quantitative data. Leading indicator 
for the U.S. economy is constructed also by Centre 
for International Business Cycle Research (CIBCR). 
This composite indicator is made up of twelve 
sub-indicators and uses only hard data [24]. 

 
3.3 OECD methodology 
 

One of the main problems of analysing 
the business cycle is the trend, which is necessary 
for further estimates of the economy's position 
in the business cycle. OECD uses to estimate the trend 
of the modified method of phase-average trend (PAT) 
of the U.S. National Bureau of Economic Research 
(NBER). This method is mathematically and 
statistically quite difficult. Simply speaking, the trend 
calculation is based on counting the moving averages 
of time series. PAT uses the access method called 
growth cycle. This means to pursue absolute decreases 
or increases in the cyclical component of selected 
variables and determine their percentage deviation 
from trend [25]. OECD used time series index 
of industrial production as a reference because of its 
faster and more frequent access time compared 
to GDP. Turning points are defined on the modified 
methodology NBER follows [19]: 

• Length of the cycle phase must be at least 5 
months. 

• Length of the cycle at least 15 months. 

• Unless there is a turning point, so there is flat 
zone, or conversely two turnover points occur 
close to each other, the last value is considered 
a turning point. 

• Extreme values are not considered relevant, if 
their effect is short or insignificant. 
 
OECD takes the view that it is impossible 

to create the same composite indicators for the various 
economies and therefore uses different configurations 
of leading indicators. Among the most widely used 
belong [20]: 

• Business surveys. 

• Monetary and financial indicators. 

• Inventories and orders. 

• Retail sale. 

• Prices and indicator of foreign trade. 
 
In the selection of cyclical indicators OECD uses 

the following criteria [13], [20]: 

• Relevance (economic significance is important, 
i.e. whether the indicator is correlated with 
the selected reference series and the length 
of time series of the indicator, which indicators 
with longer time series are preferred). 

• Cyclical behaviour (such as the length of time 
and robustness of the lead-time of variable 
to reference series in turning points, lack 
of turning points that are not contained 
in the reference series). 

• Quality of data (how often and how quickly 
the time series of the indicator is available. 
The aim is to avoid frequent revisions. Time 
series with a higher frequency of reporting are 
preferred to lower series, monitoring mainly 
the availability and long-term data).  

 
OECD as the only institution uses indicators 

related to the external economy as foreign trade, 
especially development of export and exchange rates. 
In this approach soft and hard data is combined. 
Individual indicators have the same weight. The reason 
why this is so is fact that when using different weights 
mineralization of the effects of indicators could occur, 
which does not show the necessary concurrence 
with other indicators. The consequence would be 
to reduce the reliability of composite indicators, given 
the fact that some indicators have greater explanatory 
capacity in one cycle and the other again in another. 
Scoring and ranking systems built according 
to the degree of concurrence of individual indicators 
are valuable tools for the selection of indicators 
to integrate into a composite index. Time series 
of indicators included in the composite indices are not 
usually revised, because in case of a review 
inconsistent and larger errors in the predictions could 
arise. In their analysis, OECD lays emphasis 
on the development of so-called prime movers - 
indicators that as first signal the change in the business 
cycle and as first reflects the effects of economic policy 
measures. According to various studies [25] indicators 
used by OECD have better explanatory value than 
indicators used by European Union. 
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3.4 Comparison of methodologies for cli 
construction 

 
Basic methods for construction of Composite 

leading indicators have many differences: 

• Type of business cycle. 

• Groups of countries which are monitoring. 

• Trend determination techniques. 

• Reference series for monitoring of business 
cycles. 

• Relationships between reference series and 
indicators witch are analyses in business 
cycles. 

• Type of using data. 

• Period of using data. 

• Wages of components in CLI. 

• Components of CLI. 
 
        Table 3 Comparison of CLI methodologies 

Criteria Eurostat OECD Conference 
Board 

Type 
of business 
cycle 

Grow cycle Grow cycle Grow cycle 

Countries 

Chosen 
countries of 
European 
Union, 

Eurozone 

Members 
of OECD, a 

few non-
member 
countries 

Chosen 
countries of the 
world (USA, 

Canada, Brazil, 
Mexico…) 

Trend 
determi-
nation 

Hodrick-
Prescott Filter 

Christiano-
Fitzgerald 

Filter 

Phase-Average 
Trend (PAT) 

Reference 
series 

GDP 
Index of 
industrial 

production 

Complex 
indicator for 

every country 
Relationship 
between 
reference 
series and 
indicators 

Cross 
correlation 

Method 
don’t use this 
relationship 

Method doesn’t 
use this 

relationship 

Type of data 
Quantitative 

and qualitative 
data 

Quantitative 
and 

qualitative 
data 

Quantitative 
data 

Period 
of data 

Monthly data 
Quarterly 

data 
Monthly data 

Wages of 
components 

Different 
wages for two 

groups of 
components 

Same wages 
for all 

components 

Method doesn’t 
use wages for 
components 

Components 
of CLI 

Same 
components 

CLI for every 
country 

Different 
components 

CLI for 
every 

country 

Different 
components 

CLI for every 
country 

Source: authors 
 

4 CONCLUSION 
 

Nowadays we can find a few methodologies 
for prediction of business cycle. The most useful 
method is the monitoring and prediction of business 
cycle by composite leading indicator. This indicator is 
constructed in many countries by their own 
methodology. There are also methodologies which 

constructed world organization as Eurostat, OECD and 
Conference Board. These organizations have different 
methodology for construction of CLI. The biggest 
differences are in reference series which are used 
for monitoring of business cycles, analysing countries, 
trend determination, type and period of using data, 
wages and type of components CLI. Construction 
of CLI on the base of these methods can help us 
to predict business cycle about few months or quarters. 
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