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Abstract: The aim of this paper is to introduce a composite coincident indicator for the 

Slovak economic cycle. The theoretical part of the work is concentrated on the analysis of 

current monitoring options of economic cycle using GDP, industrial production index and 

composite indicators. The analytical part of the work pays attention to authors’ own 

composite coincident indicator and to testing its monitoring capabilities. Methodology used 

in this paper is a combination of the methodologies by the OECD, Conference Board and 

the authors of this paper. Such methods as seasonally adjusted time series, Hodrick-

Prescott filter, standardization and cross-correlations are used as applied to 134 indicators 

of Slovak economy. Coincident cyclic indicators are selected from them, as they form the 

basis for Slovak composite coincident indicator. The resulting coincident composite 

indicator for Slovakia is made up of four indicators – employment in manufacturing, export 

of goods and services, the number of hours worked in industry and industrial turnover. The 

assembled indicator is then tested over time and a need for change in its composition as a 

result of significant economic changes is grounded. Significant changes in the composition 

of coincident cyclical indicator for 2010 are also proved. For the period of 2010-2015 a 

new composite coincident indicator is suggested of the composition of production index in 

the construction industry, a factor limiting production - insufficient demand, unemployment 

in the age group of 25-74 y.o. and short-term interest rate. 
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1 Introduction 

Business cycles can be presented as some sort of fluctuations within overall 

economic activity of countries that are basing their economies primarily on 

business enterprises. Such a cycle consists of expansions taking place during 

roughly same time in a range of economic activities, always followed by overall 

recession or some sort of other contractions, while revivals later merge into the 

expansion phase of a new, next cycle. This standard order of changes repeats itself 

in time, however, it is not periodic. In their duration, business cycles may vary 

from roughly a year to a decade or even more. Moreover, business cycles cannot 

be divided into shorter cycles of similar character and same volume of amplitude 

[1, 2]. From the time of Burns and Mitchell (1946), monitoring of the economic 

cycle is the subject of interest for many economists and international organizations 

such as the Eurostat, the OECD, the US Conference Board, and national statistical 

offices. The primary challenge in the pursuit of cyclical economic development is 

choosing the right economic indicator that by its nature would be able to replicate 

the economic cycle as accurately as possible. It is generally considered to be the 

best indicator of gross domestic product (GDP), which describes the development 

of economy and its cyclical behavior as a whole [3]. The growing influence of 

industry in most of the world´s economies convinced some economists that the 

Industrial Production Index is an equally appropriate indicator to monitor 

economic cycles. This observation is true in general, but in some countries the 

index of industrial production does not meet the basic assumptions that have 

oriented it to the representation of the economic cycle. For this reason, economists 

are designing new indicators, which by their nature seek to replace GDP due to the 

complexity and demands of their calculation. In this context, we encounter terms 

like composite, complete or complex indicators, which are composed of sub-

economic indicators, corresponding with the development of GDP and can be 

used to monitor economic cycles [4]. There are many approaches in the world to 

the creation of composite indicators. Examples include works of Stock and 

Watson in 1991 and 1992 that describe the structure and advantages of the 

composite indicator, and are based on the work of Burns and Mitchell [5, 6]. 

Hamilton (1989) has shown that a set of coincident and upstream parameters for 

the production of composite indicators can be modeled [7]. On this basis, it is 

possible to identify and predict the turning points of an economic cycle [8]. 

The paper aims to form a coincident composite indicator (CCI), which can be used 

to monitor the cycle of the selected country. The theoretical part is devoted to 

review of the studies, which monitor the cyclical developments in the economy, 

by GDP, the industrial production index and CCI. By examining historical work, a 

methodology for indicator calculation is introduced applicable to any country. The 

analytical part demonstrates d its practical application on the example of 

Slovakia´s economic cycle. Then, it is examined for changes overtime, in the 

composition of the CCI. 
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2 Basic Monitoring Options of Economic Cycles 

2.1 Gross Domestic Product (GDP) 

The most commonly used indicator of monitoring the cyclical development of the 

economy is GDP (Gross Domestic Product) at constant prices, which is generally 

considered to be the broadest indicator of economic activity [9]. Real GDP 

provides the best representation that covers a broad range of economic activities 

and adequately reflects each of the real economic sectors in the country [10]. 

Eurostat defines GDP as a high quality economic indicator that best describes the 

cyclical behavior of the economy and can be set based on turning points that 

indicate economic growth, resp. economic downturn [11]. In the analysis it is not 

being used in the form of raw data, but the GDP time series is edited, only the 

cyclical component selected and analyzed [12]. There are many options for 

obtaining the cyclical component. The most commonly used methods to eliminate 

the trend and seasonal ingredients are Christiano-Fitzgerald (CF) filter, Hodrick-

Prescott (HP) filter, or the Phase Average Trend method (PAT). The methods 

differ from each other, have their advantages and disadvantages [13]. GDP 

drawback is its temporal availability [14]. It is now featured in the form of 

quarterly data and is available with a delay of one or even two quarters, which is a 

problem in determining the current position of the economy as well as in 

predicting cyclical behavior of the selected economies [15]. Therefore, in practice, 

quarterly estimates of GDP are being used, that are of great value for policy 

makers and for assessment of its status in real time. In 2012, however, the OECD 

acceded to the making of methodology for decomposition of GDP and achieved a 

time series of GDP estimates on a monthly basis. Monthly estimates of GDP now 

represent a natural alternative for the composite coincident indicator. For the UK, 

Mitchell, Smith, Weale, Wright, and Salazar suggest a formal procedure to 

combine information about a range of monthly series into indications of short-

term movements in output. Their assessment of the efficacy of the approach to 

evaluate the state of economic activity is rather satisfactory [16]. Significant 

problems of the GDP estimates are revisions, which are in macroeconomic 

indicators large and common [17-21]. Therefore, working with the last available 

data may provide starkly different results than those obtained using real-time data 

[22-24]. In particular, in forecasting applications, neglecting data revisions might 

substantially understate forecast errors [25]. 

2.2 Index of Industrial Production (IPI) 

The Industrial Production Index (here and further - IPI, also known as the 

industrial output index or the industrial volume index) is one of the acknowledged 

globally business cycle indicator. It measures monthly change in the price-

adjusted output of the national industrial production. IPI is one of the most 
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relevant and widely used short-term indicators in contemporary statistical 

analysis. It is usually used to identify the turning points in economic development 

at some early stage and it also assesses future development of GDP. For this 

matter, data in it is available on the monthly basis and in a rather detailed 

breakdown by activities. Noteworthy, this data is provided with a relatively short 

delay (1 month and 10 days). The industrial production index also belongs to the 

so-called Principal European economic indicators (PEEI)'which are used to 

monitor and reconsider economic and monetary policies within the EU and inside 

the Eurozone specifically [26]. The advantages of the industrial production index 

for monitoring the cyclical behavior of the economy in the long term used the 

OECD. This institution used IPI by March 2012 for major cyclical indicator 

precisely because of faster and more frequent time access compared to GDP [27]. 

Bascos-Deveza argues that Real Gross Domestic Product is the most 

comprehensive measure of overall economic activity. The second most complex 

indicator is currently the IPI, which should be used for verification of consistency 

of the business cycle [28]. 

In monitoring the global economic cycle the monthly IPI has ranked among the 

most important coincident indicators with the quarterly GDP [29]. IPI is not 

suitable as a main indicator tracking the cyclical development of the economy in 

all countries [10]. The disadvantage of the use of industrial production index for 

Slovakia is that it does not follow the trend of transition economies [30]. Another 

reason is that the index of industrial production, in some countries, may act as a 

leading indicator, that does not develop in coincident but with some time before 

the development of GDP, which precludes its use as a concurrent indicator. 

Tkáčová, Siničáková and Králik explored in their study the cyclical properties of 

selected indicators of cyclical industries in the V4 countries in the years 1995-

2011. IPI was among the leading indicators in Poland, the Czech Republic and 

Slovakia. In Hungary it showed signs of concurrent indicator of Hungary's GDP 

[31]. Other problems associated with the industrial production index, also means 

that it indicates more turning points than GDP and can be a source of false signals 

even when converted to quarterly data [32]. 

2.3 Composite Indicator 

The third option of monitoring the cyclical behavior of the economy is to create a 

unique composite indicator, which includes a number of selected cyclical 

indicators. We are talking about composite indicator of cyclical economic 

developments, which reflects the development of the economy and its cyclical 

behavior better than individual indicators alone. GDP or industrial production 

index are created in the case of reference range of composite indicators, which is 

the basis for its calculation. Choice of cyclical indicators into a composite 

indicator is not accidental, but is conditioned by their economic significance, 

explanatory value and statistical quality [33, 34]. 
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Currently, there are several views on the composition of the composite indicator 

of cyclical economic developments. OECD believes that economies differ, and 

therefore the composition of the composite indicator varies depending on the 

country. On the contrary, Eurostat noted that economic cycles can be tracked 

through the composite indicator of the same composition [35]. In the case of 

composite indicators, the leading composite indicator is the most important that 

represents the aggregated time series showing ahead of the reference array 

representing the economic cycle of the selected country [27]. A composite 

indicator that can reproduce the cyclical development of the economy represents a 

coincident composite indicator (Composite Coincident Indicator - CCI). 

Coincident indicators were viewed as useful tools for assessing the current 

condition of the business cycle and now casting [36, 37]. 

Cyclical indicators have been used for many years as tools to understand the 

aggregate U.S. economy. The National Bureau of Economic Research (NBER) 

published the first formal list of cyclical indicators in 1938. NBER then produced 

revised lists in 1950, 1961, and 1967. In 1975, in cooperation with NBER staff, 

BEA completed a comprehensive review of existing statistical indicators and 

began publishing cyclical indicators, including composite (leading, coincident and 

lagging) indices. In early 1996, the preparation and publication of cyclical 

indicators was transferred to The Conference Board. Today, The Conference 

Board maintains and publishes over 250 analytical indicators as part of its 

responsibility for producing and publishing the three composite cyclical indicators 

for the United States (leading, lagging, coincident) [38]. The composite coincident 

indicator designed by Conference Board includes employees on nonagricultural 

payrolls, personal income less transfer payments, index of industrial production 

and manufacturing and trade sales [39]. The Index of Coincident Indicators is 

issued monthly in a press release along with the other Business Cycle Indicator 

data [40]. Conference Board methodology used, for example, also by Marcellino 

but during the construction of leading composite indicator for the UK business 

cycle [41]. 

McGunckin, Ozyildirim and Yarnowitz noted that over time, it needs access to the 

translation of the composite indicator. The main reason is the availability of 

indicators, which in the past may not have been available (mainly on a monthly 

basis), and use more modern methods to produce composite indicator [42]. 

Carriero and Marcellino claim that there is an overall over time change in 

components forming the CCI [43]. The reason for this can be significant economic 

changes as the financial and economic crisis, accession to the integration 

groupings and other [44, 45]. 

In case of the Slovak and Czech economies, a coincident composite indicator has 

not been the preferred tracking option in the past [30]. The length of time series of 

economic indicators was too short and it was not possible to determine which 

variables define the economic cycle, and which ones are only random fluctuations 

[46]. Length of each cyclical indicator already enables the creation of a coincident 
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composite indicator of sufficient quality even when using quarterly data. Tkáčová 

lists the groups of coincident cyclical indicators that have been selected from a set 

of 425 indicators monitored for the V4 countries. Table 1 shows the coincident 

indicators that in time period Q1 1993 – Q4 2011 were appropriate for compiling 

the composite concurrent indicators in these countries [31]. 

Table 1 

Coincident cyclic indicators for the creation of CCI (1993-2011) 

Country Coincident cyclic indicators  

Slovakia Unemployment rate by age group and gender in % 

Imports of goods and services, mill. EUR 

Official foreign reserves, special drawing rights (SDR), EUR 
Industrial Production Index, 2005 = 100  

Poland GDP creation, PLN 

Current account balance of payments, bill. USD 

Construction works (new construction) 2005 = 100 
Foreign currency reserves (securities), mill. PLN 

Czech 

Republic 

Import of goods, bill. USD 

Confidence in retail trade 
Total foreign reserves (including gold), mill. CZK 

Input prices of materials used in construction (2005 = 100) 

Hungary Industrial Production Index, 2005 = 100 
Total retail sales, 2005 = 100 

Imports of goods and services, bill. HUF 

Turnover in industry (intermediate and capital goods), total market, 2005 = 100 

Bakarić et al. reported on the example of Croatia's approach to generating CCI for 

this post transitive economy, while analyzing 278 monthly time series, of which 

only four are entering into the final CCI. Their article applies a combination of 

Markov switching modeling, logit and dynamic factor modeling in order to 

measure the business cycle condition for a European post-transition country [47]. 

Business cycle analysis in Croatia focused either on constructing a non-model 

based CCI, as in case of Cerovac or on constructing a quarterly composite index 

[48, 49]. Cerovac identified CCI components using correlation coefficients, while 

the CCI itself was calculated using deterministic formula [48]. Wozniak and 

Lohmus and Demekas do construct a CCI for Poland and Estonia but they do so 

by applying unobserved component method and ordinary least squares (OLS) 

regression respectively [50, 51]. In recent years, dynamic factor models were used 

more intensively, in order to build short-term a CCI, used for the purpose of now 

casting. These applications include Arnoštová et al. and Rusnák who develop 

cyclical indicators for the Czech Republic, and Porshakov et al. who build CCI for 

Russia [15, 52, 53]. Dynamic factor model is also being more widely used for 

examining business cycle properties in developed countries (see for example [54-

58]). 
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3 Objective and Methods of Creation of Coincident 

Composite Indicator and Data 

The aim of this paper is to propose a suitable coincident composite indicator for 

tracking Slovak economic cycle. These hypotheses are being tested: 

Hypothesis 1: As the reference range/series for the calculation of the composite 

coincident indicator for Slovakia the cyclical component of GDP at constant 

prices should be used. 

Hypothesis 2: The created coincident composite index for Slovakia reaches 

higher value of cross-correlation than coincident cyclical indicators included in it.  

Hypothesis 3: There are changes in the composition of coincident composite 

indicator for Slovakia over time. 

The methodology used in the creation of CCI used in this paper is a combination 

of OECD and Conference Board methodologies. Formulation of a CCI is based on 

growing cycle that is more appropriate in the case of transition economies with 

higher rate of growth [59]. For proper design of CCI these steps need to be 

followed: 

1. Choice of the reference series – it is a basic indicator that represents the 

economic cycle (cyclical component of GDP or IPI). 

2. Creation of economic indicators database – The paper studied 134 

indicators from various economic sectors such as industry, construction, 

trade, services, labor market, state budget, balance of payments, foreign 

trade, prices retailers and consumers, monetary aggregates, and stock 

indices. In addition to quantitative data, cyclical behavior, in the case of 

qualitative data, such as the consumer confidence indicator, or an indicator 

of consumer confidence in the retail, services, construction and industry was 

also observed. Preference is given to the quarterly data. If monthly data 

would be used, only 76 indicators would be valid, which would not represent 

the whole country. Data were obtained from OECD, Eurostat, Slovak 

Statistical Office and National Bank of Slovakia. Time period Q1 1997 – Q4 

2015 was the subject of interest.  

3. Seasonal adjustment of time series (seasonal indices) – seasonal indices 

enable us to adjust time series and gain a cyclical component from original 

data.  

4. Trend elimination (Hodrick-Prescott filter) – Beneš and N´Diaye 

considered the HP filter to be the simplest variant of advanced filtering 

techniques [60]. It can be quite easily applied to any time series [61]. In 

addition, it is only necessary to specify the input parameter λ, which 

optimizes the smoothing trend [62]. Smoothing parameter cannot be 

accurately determined or calculated, it can be only estimated on the basis of 
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empirical observations; λ = 14400 for monthly data, λ = 1600 for quarterly 

data, λ = 100 if time series consists of annual data [63]. One of the reasons 

for the choice of the HP filter is that is eliminates trend component in one 

operation and it smoothes the whole time series in the same step [64, 65].  

5. Cross-correlation – allows us to express relationship between a referential 

series and time series of cyclical indicators that we observe. Cross-

correlations are carried out with five-period forward and backward looking 

shift. Linear relationship between variables is expressed via Pearson 

correlation coefficient [66]. If a time series is not linear, its linearization can 

be realized through variable transformation (e.g. logarithmical operations) 

[67]. Consequently, new correlation can be calculated.    

6. Creation of coincident cyclical indicators group – according to the value 

of correlation coefficient we can create group of cyclical indicators. For 

coincident indicators the highest absolute value of correlation coefficient is 

in time t and the second highest absolute value of correlation coefficient has 

to be at least 0.55. 

7. Selection and scoring methodology – data selection and scoring 

methodology are important for choice of convenient leading indicators 

involved in the CLI. We evaluate their economic and statistical significance, 

as well as statistical quality [32]. 

8. Data normalization (standardization) – normalization of data enables us to 

use data in different units. In our case, we will apply standardization of a 

time series.  

9. Weight determination – to create a CCI we will application of the same 

weights.  

10. The CCI formulation – the CCI will be based on the sum of indicators 

multiplied by their weights. The procedure is explained more precisely in the 

section on the CCI formulation. 

4 Construction of the Coincident Composite 

Indicator for Slovakia 

4.1 Choosing the Reference Series as a Representation of the 

Slovak Economic Cycle 

To determine the relationship between GDP and industrial production index 

cyclical component of these indicators were extracted and cross-correlation for 

monthly and quarterly data was implemented. If data were monthly estimates of 

GDP according to OECD were used. Results can be seen in Table 2. 
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Table 2 

The results of the cross-correlation between the cyclical component of GDP and the IPI for the period 

1993-2015 

 t-5 t-4 t-3 t-2 t-1 T t+1 t+2 t+3 t+4 t+5 

M 0.07 0.31 0.54 0.69 0.60 0.58 0.5 0.42 0.12 -0.2 -0.15 

Q -0.06 0.09 0.34 0.52 0.68 0.61 0.43 0.16 -0.05 -0.29 -0.43 

Note: M – monthly time series; Q – quarterly time series. 

As Table 1 shows, there is a correlation between GDP and IPI as for the monthly 

and quarterly data. IPI, however, does not overlapping but advance of 

developments in the cyclical component of GDP demonstrating the highest cross-

correlation value at time t-2 (advance two months) for monthly data and t-1 

(advance 1Q) at a cross-correlation value of 0.68. IPI can be used as a reference 

range for the creation of coincident composite indicator for Slovakia. IPI would 

cause that the calculated CCI would have a character of a leading, not coincident 

composite indicator, which is not the aim of this article. Based on Table 2, we can 

accept Hypothesis 1, which says that as a reference range for calculation of 

composite concurrent indicator for Slovakia the cyclical component of GDP at 

constant prices should be used. A look on Figure 1 can be taken for an illustration, 

which shows the evolution of cyclical components of GDP and IPI in tracking 

quarterly time series from 1997 to 2015. 

 

Figure 1 

Development of cyclical component of GDP and IPI for Slovakia in 1997-2015 

Figure 1 highlights the leading capabilities of IPI in comparison to GDP especially 

in the period before the crisis in 2008. A large number of signals are also apparent 

indicating a change in economic development, which is considered to be one of 

the drawbacks of the IPI for the monitoring of the economic cycle. For this reason 
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there will be the cyclical component of GDP at constant prices chosen as a 

reference range for the calculation of CCI. 

4.2 Composition of the Coincident Composite Indicator for 

Slovakia for the Period 1997-2015 

Based on the chosen methodology 10 coincident cyclic indicators were selected. 

They are listed in Table 3. 

Table 3 

Results of the cross-correlation in time "t" for coincident cyclical indicators calculated for the period 

Q1 1993 – Q4 2015 

Coincident composite indicator The value of cross-

correlation at time 

"t" 

Exports of goods and services (bill. EUR) 0.6904 

Export of services (bill. EUR) 0.6101 

Employment in manufacturing 0.6812 

The actual productivity of the employee 0.6805 

Labor productivity (per hour) 0.5820 

The number of hours worked in industry 0.6710 

Turnover in industry, capital goods, domestic market 0.6210 

Turnover in manufacturing, domestic market 0.6903 

Turnover in industry, intermediates + capital products, domestic market 0.6925 

Indicator of confidence in retail trade  0.5507 

Indicators like turnover in industry or exports are found in Table 3 several times 

and would create duplication in the composition of the CCI. For selection of 

coincident indicators scoring method was used. 5 of 10 coincident indicators were 

selected by the use of this method. Due to the different units for the indicators, the 

method of normalization was applied. 5 of the selected indicators does not 

necessarily mean an optimal composition of CCI. Therefore, a CCI composed 

from 5, a CCI composed from 4 and a CCI composed from 3 indicators are 

created. The indicator with the lowest value of cross-correlation is still taken out. 

Table 4 shows the different composition of the CCI for the period Q1 1997 – Q4 

2015. 

Table 4 

Alternatives to composition of the CCI for the period Q1 1997 – Q4 2015 

CCI CCI composition 

CCI 1 
Employment in manufacturing 

Exports of goods and services 

The number of hours worked in industry 
Turnover in industry, intermediates + capital goods, domestic market 

Indicator of confidence in retail trade 

CCI 2 CCI 1 – Indicator of confidence in retail trade 

CCI 3 CCI 2 – The number of hours worked in industry 
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In the case of CCI 1, all the 5 indicators are included. For CCI 2, the Indicator of 

confidence in retail trade is taken out, which had cross-correlation value of 0.5507 

at time t. For CCI 3, The number of hours worked in industry is taken out, which 

had cross-correlation value of 0.6710. To build relationships to calculate the CCI 

the system of same weights was used. Subsequently, the created CCIs were 

correlated with cyclical component of GDP. The results of the cross-correlation 

can be seen in Table 5. 

Table 5 

Results of the cross-correlation between the CCI 1, CCI 2, CCI 3 and the cyclical component of GDP 

for the period Q1 1997 – Q4 2015 

 t-5 t-4 t-3 t-2 t-1 T t+1 t+2 t+3 t+4 t+5 

CCI 1 0.07 0.20 0.35 0.53 0.72 0.82 0.66 0.42 0.20 -0.05 -0.36 

CCI 2 -0.01 0.18 0.32 0.52 0.74 0.87 0.66 0.46 0.27 0.05 -0.27 

CCI 3 0.03 0.18 0.32 0.53 0.73 0.85 0.67 0.47 0.26 0.02 -0.29 

Source: own processing by authors  

The highest value of cross-correlation (0.87) was demonstrated in the CCI 2, 

which confirmed one of the basic properties of the composite indicator. The 

resulting CCI has a significantly higher cross-correlation value. This is higher than 

the cross-correlation values of indicators, which are involved in it. 

The resulting relation for the calculation of the CCI 2 has this form: 

CCI (1997–2015) = ¼ * employment in manufacturing + ¼ * export of goods and 

services + ¼ * number of hours worked in industry + ¼ * turnover in industry (1) 

A look on Figure 2 can be taken for illustration. It depicts the development of the 

CCI 2 and the cyclical component of GDP in Q1 1997 – Q4 2015. From Figure 2 

it is apparent that CCI 2 and GDP are coincident especially in period 1997-2009. 

It can be seen that since 2010 there is a number of false signals about the state of 

Slovak economy in CCI 2. For this reason, it is necessary to verify the ability of 

CCI to monitor the Slovak economic cycle even in shorter periods of time. 
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Figure 2 

Development of CCI 2 and the cyclical component of GDP in Q1 1997 – Q4 2015 

4.3 Verification of Concurrence Capabilities of CCI and GDP 

for Slovakia over Time 

Periods after 2009 when the CCI 2 is not sufficiently coinciding with the cyclical 

component of GDP are visible based on Figure 2. Therefore, the quality of 

concurrence of CCI 2 even in shorter time periods, such as, 2000-2015, 2005-2015 

and 2010-2015 was verified. The results of cross-correlation of CCI 2 calculated 

for the period 1997-2015 and the cyclical component of GDP for the given periods 

are visible in Table 6.  

Table 6 

Results of the cross-correlation of CCI 2 in shorter time periods 

 t-5 t-4 t-3 t-2 t-1 t t+1 t+2 t+3 t+4 t+5 

2000-2015 -0.01 0.18 0.32 0.52 0.74 0.87 0.66 0.46 0.27 0.05 -0.27 

2005-2015 -0.0 0.16 0.30 0.52 0.76 0.89 0.66 0.45 0.25 0.02 -0.32 

2010-2015 -0.37 -0.11 -0.01 0.10 0.33 0.54 0.62 0.63 0.50 0.31 -0.06 

Source: Research by authors 

 

Based on Table 6 it can be seen that in the period from 2000 to 2015 and from 

2005 to 2015 the ability of concurrence with GDP has been maintained or 

improved. In the period 2010-2015, the highest cross-correlation value was 

obtained at time t+2 and accounted as a delay. This means that in the period 2010-

2015 the composition of CCI 2 does not suit and there cannot be confirmation or 
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denial of the cyclical development of the Slovak economy on that basis. One can 

even say that the predictive abilities of CCI 2 until the year 2010 should be better, 

than shown by the cross-correlation for the period 1997-2015. This assumption 

was further examined and increase of cross-correlation CCI 2 up to 0.8910 in time 

to the year 2010 was found, which is also visible on the Figure 2. It can be 

presumed that the significant economic changes after 2008, as the financial crisis 

and subsequent economic crisis have resulted into the fact, that the composition of 

CCI 2 calculated from the period 1997 to 2015 was not suitable. Table 6 also 

highlights another important methodological fact. When using long time series 

(1997-2015) for the calculation of CCI a significant skewing of results can 

happen. Cross-correlation value of 0.87 speaks about a relatively good ability of 

CCI to copy the economic cycle in Slovakia in the period 1997-2015. Graphical 

analysis, however, revealed a time period for which the composition of the CCI 2 

was not suitable at all. This means that the length of the used time series of all the 

economic indicators required for the calculation of CCI has a significant impact 

on the actual composition and therefore on the properties of the CCI. It is 

therefore necessary to carry out the conversion of CCI after at least every five 

years or after significant economic changes such as the transformation of the 

economy, entrance to integration groupings, whether financial, economic or debt 

crisis, which could affect the cyclical development of the economy. 

4.4 Composition of the Coincident Composite Indicator for 

Slovakia for the Period 2010-2015 

CCI calculated from the period 1997-2015 is not suitable to the present needs of 

monitoring the cyclical development of the economy and especially after 2010. 
For this reason, the new CCI was made for the period Q1 2010 – Q4 2015. The 

most suitable is the variant of CCI with four coincident indicators – the volume 

index of output in the construction industry, factors limiting production - 

insufficient demand, unemployment 25-74 and short-term interest rate. Again, the 

same system of weights was used. Cross-correlation value at time t for the period 

2010-2015 was 0.859. This is a significant improvement in the properties of the 

coincident indicator over time. Different coincident cyclical indicators were 

extracted the same way that were consistent with the cyclical development of the 

economy in 2010-2015. CCI with this composition can more accurately confirm 

or refute the current position of the economy. The resulting relation for CCI 2010-

2015 has the following form: 

CCI (2010–2015) = ¼ * volume index of production in construction industry + ¼ 

* factors limiting production – insufficient demand + ¼ * number of hours worked 

in industry + ¼ * unemployment of the age group 25-74 + short-term interest rate 

(2) 

Improved ability of CCI to copy Slovak economic cycle is shown also in Figure 3. 
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Figure 3 

Development of cyclical component of GDP and new CCI in the period 2010-2015 

After the establishment of the new CCI we can also confirm Hypothesis 3, stating 

that there is an overtime change in the composition of coincident composite 

indicator for Slovakia. 

Conclusions 

This paper represents a platform for the creation of a Coincident Composite 

Indicator (CCI) for monitoring the cyclical development of the economy with the 

application for Slovakia. The methodology for creating the CCI is universally 

valid for application in any country using methods, such as, seasonally adjusted 

time series, HP filter, cross correlation and normalization of data. In this study, 

three main hypotheses were validated. By testing Hypothesis 1 it was shown that 

as the reference range for the formation of CCI for Slovakia the cyclical 

components of GDP at constant prices should be used. The Industrial Production 

Index (IPI) has been ranked among the leading cyclical indicators for Slovakia, 

which precludes its use as a reference range, to calculate the CCI. The resulting 

CCI for the period 1997-2015 consists of four indicators from various economic 

sectors and the resulting CCI performs better than partial coincident cyclical 

indicators, which were included. That confirmed Hypotheses 2. The newly created 

CCI was analyzed for its capability to monitor the Slovak economic cycle over 

time. It has been found that the CCI created after 2010 did not copy at all the 

cyclical development of the economy. New CLI 2010-2015 contained a 

completely different composition. That confirmed Hypotheses 3, concerning the 

composition change of CCI over time. In practice, it is necessary to test the ability 

of CCI to monitor the economic cycle in real time, resp. accede to the conversion 

of CCI after significant economic changes. 

In this paper we have managed to construct a quality indicator, for the concurrent 

need, of the constant monitoring of the cyclical behavior of an Economy. On that 

basis, it is possible to confirm the current position of Slovak economic cycle. A 

new area of research for the monitoring of economic cycles should also provide a 

CCI consisting of monthly data. The condition, however, is to ensure a sufficient 
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set of economic indicators, which cover the entire economy. An interesting area 

for further investigation is the creation of CCIs for the different economies of the 

EU. On this basis, it is possible to create a group of countries with a similar 

structure of business cycles. 
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