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Abstract:
The objective of the paper is to determine the degree of agreement between the anticipated
industrial demand and the subsequent development of the indicators of economy performance,
considering the time period. The methodology of the research compares the balances of business
cycle indicators, to the balances of real industry performance in the machining sector. The analyzed
time period was 2003 – 2017, and it was split into several parts on account of diverse economic
development. It was proved that the reliability of the selected data varies in accordance with the
development of economy. The results indicate that there is a dependency between the assessed
variables; the more positive economic development, the more reliable the data. The research was
realized in the Czech industry with the intention of providing a tool for another potential user – so
far, an underestimated one – an industrial business. The results should serve as a tool for mitigation
of the B2B market purchase decision uncertainty.

Keywords:
business cycle indicator, B2B buying, economic forecast

JEL Classification: E32, M31, L16

326http://www.iises.net/proceedings/42nd-international-academic-conference-rome/front-page

https://doi.org/10.20472/IAC.2018.042.040


1 Introduction 

The manufacturing market is very dynamic; it calls for quick reactions to changes, and it 

increases the need for short-term instruments for the forecasting of future industrial 

development. The purpose of understanding the economic development is to be able to 

modify market strategies early enough not to lose a competitive advantage. The 

companies gather miscellaneous information on the microeconomic level (organizational, 

market, personal, societal) and on the macroeconomic level as well (Webster and Wind, 

1996). Future economic development is a matter of broad research so as to find as 

accurate an estimate instrument as possible. Those estimates are important primarily for 

policy makers and financial institutions (Bruno and Lupi, 2003; Erkel-Rousse and 

Minodier, 2009); however, they are a part of the basic concept of the organizational 

situation analysis.  

1.1 Industrial market 

Mechanical engineering, in which the possibility of prediction utilisation is oriented, is a 

significant industry for the Czech Republic and its economy, and it also reflects its 

potential as the engineering products are production factors in most production 

processes. The Czech Republic is the twelfth most important world exporter and eighth in 

consumption per person (SST, 2017).  

The managers of the machinery industry gain branch development information mainly at 

industry events and industry associations (Povolná, 2017). The industry is under the 

strong influence of the economic development of certain countries and even of 

continents. Those economies fluctuate, which makes the business cycle prediction very 

useful. Both expansion and recession may signify opportunities and threats. During 

recession the companies tend to decrease costs and the R&D programmes (Srinivasan 

et al., 2011), so they risk long-term competitive technologic advantage. Frequently the 

companies do not believe in the economy turnover, and they act cautiously (Bachman, 

2013) and make pessimistic decisions (Fialová, 2000). On the other hand, the economic 

downfall may contribute to streamlining production technology (Lin and Huang, 2012; 

Tavassoli, 2015) and, as Großler (2015) points out, the volatility provides an advantage 

for more efficient purchases of production facilities. 

The immense technology development at the turn of the century caused a considerable 

empowerment of the B2B customer (Lillien, 2016; Wiersema, 2013). The B2B market 

purchasers are considered very pragmatic business partners (Brown et al., 2001), but 

they also tend to be affected by subjective factors (Lynch and de Chernatony, 2004). The 

traditional buying models are still valid (Wind and Thomas, 2010).  
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1.2 Economic predictions 

The subject of the recent research on the prediction of future economic development is 

mostly multi criteria analysis. It considers multiple circumstances, which results in more 

accurate prediction. The reliability of resulting indicators is influenced by numerous 

factors, such as the model principle itself, the time series length (Boivin and Ng, 2005), or 

the analysed country and its structural changes (Erkel-Rousse and Minodier, 2009). The 

error rate is affected by the unknown parameter estimate method (Boivin and Ng, 2005), 

and the factor and weights choice, which is always partly subjective Emmerson and 

Hendry, 1998; Erkel-Rousse and Minodier, 2009). Refining the models involves the 

utilisation of complementary parameters (Boivin and Ng, 2005) and periodic updating with 

fresh data (Angelini et al., 2011). Basically, various prediction methods may provide 

various results (Erkel-Rousse and Minodier, 2009). 

Simplicity has become a desirable approach of prediction models construction (Hansson, 

Jansson and Löf, 2004). The predictions with more explanatory variables and many 

estimated parameters generate more ineffective and unstable predictions than the simple 

ones, despite significant volatilities (Hansson et al., 2004; Clark and West 2007). The 

short-term macroeconomic analysis demand is rising (Hansson, Jansson and Löf, 2004) 

partly as a response to the macroeconomic systems’ mistakes (Emmerson and Hendry, 

1998). Survey data and subsequent information function well, especially for now-casting 

and are well adjusted to measuring business uncertainty (Bachman, 2013). 

1.3 Business cycle survey 

The expected economic development in the near future is a matter of the business cycle 

survey. It indicates whether economic development is about to change because of 

economic expansion or recession, which may be translated into significant opportunities 

for the companies. The EU administers the Joint Harmonised EU Programme of Business 

and Consumer Surveys, which provides a broad framework for conducting the surveys in 

the member states.  

The surveys are conducted on a monthly basis in the following areas: the manufacturing 

industry, construction, consumers, retail trade, services and financial services (closer in 

specification OECD, 2017, pg. 3). The complete results of the Business and Consumer 

Survey are published two days before the end of each month (OEDC, 2017, pg.  22), 

which is much earlier than the GDP. The benefit of this data is that it is well accessible, it 

is not revised and it contains only a few mistakes (Hansson, Jansson and Löf, 2004).  

Business survey data is qualitative; it is based on expressing the future in very common 

answers. The survey is realised through the unambiguous questionnaire, which can be 

completed by the respondents very quickly (CZSO, 2015). The principle of the business 

cycle survey is “high frequency, timeliness and continuous harmonization” (OEDC, 2017, 
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pg. 2). Various composite indicators are built on the basis of the business survey, and 

they provide essential information for short-term forecasting and economic surveillance. 

1.4 Reference period in mechanical engineering in the Czech Republic 

We aim to determine the level of agreement between the business survey data from the 

Czech Republic (CR) and the consequent economy development in CR. The reference 

period is 2003 – 2017. In respect to the significant occurrences and the premise of those 

in different phases of the business cycle, the reliability of prediction varies (Karel and 

Hebák, 2018). The analysed time period was divided into 5 sections: 2003 – 2004, 2005 

– 2008, 2009 – 2010, 2011 – 2010 a 2013 – 2017 as illustrated in table 1. 

Table 1: Time periods analysed 

Time period Characteristics 

After 2000 Moderate irregular growth 

2003 – 2004  Moderate growth, 2004 CZ enters EU 

2005 – 2008  Economic growth  

2009 – 2010  Economic downturn due to the financial crises, 2010 slight recovery 

2011 – 2012  Downturn, potential deflation, 2012 Interest rates almost 0 

2013 – 2017  Economic growth, Fixed Exchange rate CZK/Euro 

Source: SST, CNB 
 

Figure 1: Gross Domestic Product and Manufacturing in Czech Republic (2003 – 2017) 

  

Source: CZSO Resources of Gross Domestic Product, Current Prices 
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For the mechanical engineering business, the reference period was quite complex for 

either economic changes and also for great structural changes in the branch. Looking for 

new markets and investing in development and innovation was inevitable. 

1.5 The problem 

A considerable number of authors have worked on research on how to adjust the 

prediction models to provide the most accurate prediction of future economic 

development. Those models are usually complex and comprise many entering 

parameters of which some must be estimated. From the literature review it is obvious that 

simplicity and simple models are evidently desirable. It is the motivation to return to the 

simplest one, the data directly obtained from the business survey respondents. The 

paper’s objective is to find out how well the industry assessment of order-book levels 

prediction matches with the subsequent specific economy performance indicators. Those 

indicators represent three levels of industry performance: gross domestic product of 

Czech Republic (GDP) as the general economic performance, gross domestic product of 

Czech Republic, manufacturing industry (GDP NACE C) to which the industry 

assessment of order-book levels prediction is bound and new industrial orders in 

mechanical engineering as a subcategory of GDP NACE C. The follow-up question is 

whether the level of reliability is different with respect to the time period tied to various 

phases of the business cycle. 

2 Data 

The principle of the analyzed model is that the prediction is confronted by the 

performance indicator of the selected segment of the economy. The prediction data 

chosen was a business survey indicator Assessment of order-book levels (AOBL), which 

refers to the Czech manufacturing industry. It is formulated as a balance of a difference 

between percentage of positive and negative predictions, while the stagnation share does 

not enter the balance.  

Performance indicator data are supposed to illustrate the economic performance from top 

to bottom. The reliability will be demonstrated regarding to various economic levels. They 

are: GDP CR, GDP NACE C CR for the Czech manufacturing industry, which is the 

reference indicator for the prediction of AOBL and New industrial orders (NIO) NACE 28 

as a specific sector of a Czech manufacturing industry. NACE 28 is the nomenclature of 

“Manufacture of machinery and equipment n.e.c.” 

The data used in analysis are not revised and not seasonally adjusted. The reason for 

choosing this type of indicator is that they are quickly accessible and data bias is avoided 

as the resulting indicator is always influenced by any data treatment before the analysis 

itself (Erkel-Rousse and Minodier, 2009).  
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The data series begins in January 2003 in accordance with the availability of the indicator 

Assessment of order-book levels for the Czech Republic; in the form of non-seasonally 

adjusted data the series begins in 2003. The nominal sample size for the Czech industry 

per survey is 1000 respondents. 

The data used for analysis are available in the database of the Czech Statistical Office 

(CZSO). This resource is chosen for its direct accessibility for the Czech companies. The 

following table shows the variables analyzed (in our interest). 

Table 2: List of variables 

Variable Abrev. Periodicity Characteristic 

Assessment of Order-Book 

Levels 
AOBL Monthly 

Balances, seasonally not adjusted 

(SNA) 

Gross Domestic Product GDP Quarterly 
Resources of Gross Domestic Product, 

Chain-linked Volumes of 2010, SNA 

Gross Domestic Product 

manufacturing (NACE C) 

GDP 

NACE C 
Quarterly 

Resources of Gross Domestic Product, 

Chain-linked Volumes of 2010, SNA 

New Industrial Orders NACE 

28 (Manufacture of machinery 

and equipment n.e.c.) 

NIO Monthly 
Base indices (current prices), (average 

month of 2015 = 100), SNA 

Source: CZSO, 2018, (Resources of Gross Domestic Product, Business Cycle surveys, New Industrial 
Orders) 
 

3 Methods 

The basic model is that the prediction is compared to the performance indicator in a 

specific economic segment. Firstly, the time aspect should be considered as the 

predictions are concluded from the past with the effect in the future. The selected 

business survey indicator relates to the development of the next three months, so that the 

performance indicator lags by 3 months (CZSO, 2015). 

As the dependent variable the Assessment of order-book level for the Czech 

manufacturing industry was chosen. The indicator is created from the answers to the 

following questions: Do you consider your current overall order books to be…? The 

answers offered are: above normal/normal for the season/not sufficient. The balance is 

aggregated on the difference between the percentages of respondents giving positive 

and negative replies (OECD, 2017). 

The independent variables are the performance indicators of the manufacturing industry, 

namely: GDP CZ and GDP NACE and as a performance indicator of mechanical 

engineering there are the new industrial orders NACE 28. 
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3.1 Time lags/periods 

Generally, two types of time period are dealt with – the current period (independent 

variable) T and the previous period (dependent variable) T – 1. Two frequencies were 

taken into account – quarters Q and months M. Indicators for quarter series are adjusted 

as listed in table 3. 

Quarters were used for testing the GDP and GDP NACE C model, Q for the current 

quarter (current period) and Q – 1 for the previous quarter (previous period). Assessment 

of order-book level balances is a monthly indicator and the subseries is set as M1, M2, 

M3 for each month in a quarter. 

In quarterly models the monthly series of assessment of order-book level balances were 

adjusted (see table 3). In two models the AOBL was “bridged” (Angelini et al., 2011) in 

1.1 and 1.2 in a way that the differences of M3 predictions were counted. For 1.1 the 

opposite development of M1 – M3 (rise and fall) was considered, and for 1.2 only the 

differences were considered. For indicators 1.3, 1.4 and 1.5 the AOBL balances of 

individual months (M1, M2, M3) of the previous quarter (Q – 1) were used. 

GDP a GDP NACE C are quarterly data. The data source is from the Resources of Gross 

Domestic Product, Chain-linked Volumes of 2010 (CZK mil.). It was transformed into the 

percentage balance of a quarterly change Q to Q – 1. 

Table 3: Indicators adjustment for quarter series 

Indicator Type Method 

AOBL for Q (A) 1.1 
M3 (Q – 1) – M3 (Q – 2); if M1, M2, M3 increases and decreases 

during the Q, the result is 0 (neutral), tolerance 0,5 % 

AOBL for Q (B) 1.2 M3 (Q – 1) – M3 (Q – 2), under 1 % result is 0 (neutral) 

AOBL M1 1.3 M1 (T – 1) 

AOBL M2 1.4 M2 (T – 1) 

AOBL M3 1.5 M3 (T – 1) 

GDP change 1.6 1 – (GDP (T) / GDP (T-1)), tolerance 0,5 % 

GDP NACE C change 1.7 1 – (GDP NACE C (T) / GDP NACE C  (T-1)), tolerance 0,5 % 

Source: Author 
 

The month-frequency series of both indicators were used for testing AOBL with the new 

industrial orders. The months are M for the current month (current period) and M – 1 for 

the previous month (previous period). The AOBL balances are not adjusted. Indicators for 

monthly series are adjusted as listed in table 4. 

To be able define the matches we also intend to discover how the time interval would 

change the result. Three types of NIO were used; m + 1 is NIO of the month directly 

following the prediction, m + 2 is a cumulative outcome of NIO of the two months 
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following the prediction, and m + 3 is a cumulative outcome of NIO of the three months 

following the prediction. 

Table 4: Indicators adjustment for monthly series 

Indicator Type Method 

AOBL 2.1 M 

NIO m1 2.2 NIO M1 

NIO m2 2.3 NIO (M1) + NIO (M2) 

NIO m3 2.4 NIO (M1) + NIO (M2) + NIO (M3) 

Source: Author 
 

All adjustments resulted in balances that represent a specific increase or decrease. All 

indicators entering the models were transformed into simple signs like those at traffic 

lights: Increase +; Decrease –; Neutral prediction 0. 

The neutral prediction comprises the increase or decrease of up to 1 %.  

3.2 Relations 

The indicators entering the relations tested are showed in table 5. 

Table 5: Variable pairs analysed 

Type Dependent variable  Period Independent variable Period 

1.1.1 AOBL (A) Q – 1 GDP change Q 

1.1.2 AOBL (A) Q – 1 GDP NACE C change Q 

1.2.1 AOBL (B) Q – 1 GDP change Q 

1.2.2 AOBL (B) Q – 1 GDP NACE C change Q 

1.3.1 AOBL M1 Q – 1 GDP change Q 

1.3.2 AOBL M1 Q – 1 GDP NACE C change Q 

1.4.1 AOBL M2 Q – 1 GDP change Q 

1.4.2 AOBL M2 Q – 1 GDP NACE C change Q 

1.5.1 AOBL M3 Q – 1 GDP change Q 

1.5.2 AOBL M3 Q – 1 GDP NACE C change Q 

2.2.1 AOBL  M NIO m1 M + 1 

2.3.1 AOBL M NIO m2 M + 2 

2.4.1 AOBL M NIO m3 M + 3 

Source: Author 
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The analyses of indicator pairs from table 5 inhered in evaluating the match between the 

tendencies of increase, decrease and stagnation. The indicators were put together as 

follows: the dependent indicator in time T – 1 to the independent indicator in time T. The 

level of match was formulated in three grades: match, close match and mismatch. The 

method is visualized in table 6. 

Table 6: Variables´ match 

Variable Dependent + Dependent - Dependent 0 

Independent + Match (+ 1) Mismatch (-1) Close match (0) 

Independent - Mismatch (-1) Match (+ 1) Close match (0) 

Independent 0 Close match (0) Close match (0) Match (+ 1) 

Source: Author 

4 Results 

The reliability of AOBL was tested towards the GDP, GDP NACE C and NIO results. The 

model shed light on whether it was possible to rely on the prediction trend (increase, 

decrease, stagnation). The numbers of matches/close matches/mismatches were 

calculated into shares (total 1) for particular models because the time periods covered 

provided various measurements.  

Table 7: Summarized rates for all models during all time periods (2003 – 2017) 

Model  

(all periods 2003 - 2017) 
Type Match Close Match Mismatch 

GDP vs AOBL (A) 1.1.1 0,25 0,56 0,19 

GDP vs AOBL (B) 1.2.1 0,34 0,34 0,32 

GDP vs AOBL M1 1.3.1 0,42 0,18 0,40 

GDP vs AOBL M2 1.4.1 0,37 0,17 0,47 

GDP vs AOBL M3 1.5.1 0,40 0,15 0,45 

GDP C vs AOBL (A) 1.1.2 0,34 0,51 0,15 

GDP C vs AOBL (B) 1.2.2 0,37 0,37 0,25 

GDP C vs AOBL M1 1.3.2 0,33 0,20 0,47 

GDP C vs AOBL M2 1.4.2 0,38 0,20 0,42 

GDP C vs AOBL M3 1.5.2 0,40 0,18 0,42 

NIO m1 vs AOBL 2.2.1 0,43 0,18 0,39 

NIO m2 vs AOBL 2.3.1 0,45 0,14 0,41 

NIO m3 vs AOBL 2.4.1 0,38 0,19 0,43 

Source: Author´s computations 
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Different methods of AOBL adjustment have been reflected in the clarity of the results 

(table 7). In bridging cases (see table 3, type 1.1 and 1.2) the result “close match” is 

above average (up to 50 %), which means that the variables vary by one degree (one is 

stagnant and the other is increasing or decreasing). Only during the economic downturn 

in 2009 – 2010 were the close matches almost eliminated. In cases of comparing the 

monthly AOBL balances for individual months (M1, M2, M3) to the GDP and GDP NACE 

C (relations 1.3.1 – 1.5.2) the number of ambiguous matches decreases to 20 %. The 

match level of AOBL and GDP NACE C is the highest with M + 3 period, which is the last 

month before the quarter in which industry performance is measured.  

When evaluating the reliability of forecasts against NIO the matches were higher than for 

GDP NACE C. The highest match resulted for AOBL M + 2 (45 %), then M + 1 (43 %), M 

+ 3 (38 %). 

When considering the time period, the reliability of predictions varies according to the 

phase of the economic cycle (table 8). Overall results show that the best predictions were 

in periods of clear growth 2005 – 2008, 44 % (GDP NACE C) and 51 % (NIO) clear 

matches. The worst predictions were in periods of economic downturn 2009 – 2010, 48 % 

(GDP NACE C) and 56 % (NIO) clear mismatches. The last growth period (2015 – 2017) 

also shows a relatively high match (43 % match). 

Table 8: Summarized rates for various models according to time periods 

Model GDP vs AO GDP C vs AOBL NIO vs AOBL 

Time 

period 
Match 

Close 

Match 

Mis-

match 
Match 

Close 

Match 

Mis-

match 
Match 

Close 

Match 

Mis-

match 

03-04 0,21 0,30 0,49 0,39 0,33 0,28 0,33 0,31 0,36 

05-08 0,46 0,29 0,25 0,44 0,28 0,29 0,51 0,13 0,37 

09-10 0,33 0,13 0,55 0,40 0,13 0,48 0,39 0,06 0,56 

11-14 0,36 0,29 0,35 0,30 0,33 0,38 0,39 0,17 0,44 

15-17 0,32 0,35 0,33 0,32 0,37 0,32 0,43 0,23 0,34 

03-17 0,36 0,28 0,37 0,37 0,29 0,34 0,42 0,17 0,41 

Source: Author´s computations 

 

The clearest results are provided by the relation AOBL vs NIO.  

5 Discussion 

The presented research aimed to verify whether untreated information obtained from the 

business cycle survey provides reliable information on future development in the industry. 

This reliability varies on the basis of the method applied and on the basis of the time 
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periods that were chosen according to the course of economic cycle in the Czech 

economy.  

The research indicates that in times of economic upturn the future development 

predictions correspond to real performance up to 51 %. In periods of economic downturn, 

the level of disagreement is maximized up to 58 %. This interesting finding shows the 

possibility of a certain subjective influence in creation of the prediction a deserves further 

detailed research. Hansson Jansson and Löf (2004) and Erkel-Rousse and Minodier 

(2009) state that simple models often work as well as the more complex ones. The 

research presented in this article confirms these findings, however, it depends very much 

on the chosen variables and procedures. 

6 Conclusion 

An expert estimate of the future development of the field is invaluable. The B2B purchase 

decision uncertainty affects the quality of purchase practice, and it affects complex 

business expenses. Short-term indicators of the development of certain parts of the 

economy unveil a lot. They anticipate the expected trends and the atmosphere in the 

business environment (directly from those who operate in the field), which in time are 

reflected in real changes in the market.  The literature review has indicated the need for 

simple prediction models, so the subject matter of the paper is the basic indicator of data 

reliability. 

The objective of the paper was to determine the reliability of predictions of the demand 

development in a subsequent confrontation with reality, so we ask what the level of 

compliance of the assessment of order-book levels forecast with the subsequent 

development of selected performance indicators is, taking into account the time period 

representing a certain phase of the business cycle. The business cycle data, which come 

directly from the business cycle survey and are not treated, were compared to real 

performance on three levels (GDP, GDP NACE C, New industrial orders NACE 28) within 

a certain time period. 

Predictions vary depending on the stage of the business cycle. The best predictions were 

in 2005 – 2008, 44% (GDP NACE C) and 51% (NIO) of clear matches. Worst predictions 

were made during the economic downturn 2009 – 2010, 48% (GDP NACE C), and 56% 

(NIO) of clear disagreements. In the last period of 2015 – 2017 growth, matches are 

relatively high for NIO 43%. The various methods of the assessment of order-book level 

treatment have been reflected in the unambiguity of the results. The highest match was 

issued for assessment of order-book level M + 2, then M + 1, M + 3. 

It can be stated that the reality that follows the prediction largely corresponds to the 

prediction, but this rate varies in relation to the stage of economic cycle. The most reliable 

are the predictions of the period of clear growth, and the least reliable are the periods of 

significant decline. In the mechanical engineering field, the forecasts are quite reliable 
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and can be recommended to managers as a supportive or complementary factor that 

they should include in their decision-making. 

The business cycle research is standardized worldwide so that the research results are a 

matter of international significance.  This research represents the starting point for wider 

research of the reliability of basic data from the business cycle survey. Another data 

series related to the business trend will be tested. The real usage and trust of managers 

in prediction indicators will be addressed by further research. 
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