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PERFORMANCE FACTORS OF CZECH COMPANIES 
IDENTIFIED USING STATISTICAL PATTERN RECOGNITION: 
INTERPRETATION OF RESULTS

Ondřej1Částek*

Abstract

The paper interprets factors of corporate performance identified by means of statistical pattern 
recognition techniques. A Dependency-Aware Feature algorithm with non-linear regression model 
ranked 74 potential factors of corporate performance according to their contribution to corporate 
performance prediction. This paper brings consecutive statistical analyses, which interpret the effects 
of Strategy, FDI, Share of Export, Top Management Performance Pay, and Workers’ Performance 
Pay on  corporate performance. Furthermore, the  analyses reveal strong mutual moderating 
interdependencies. On  the  national scale, the  paper brings evidence that the  companies from 
the industries researched can use the stational techniques to learn about corporate performance 
factors. On a global scale, the paper introduces the contribution of Dependency-Aware Feature 
selection in the field of management and confirms the need for a multidimensional contingency 
approach in researching corporate performance. The results are based on a sample of 432 private 
limited or joint stock companies located in the Czech Republic operating in the manufacturing 
and construction industries and employing 50 or more people.
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1. Introduction

The search for factors of performance or competitiveness of companies is a topical and attractive 
task, drawing the attention of a wide range of authors. One can list a number of works not only 
from the Czech and Slovak environment, but also from worldwide publications. At the same 
time, finding performance factors is a very difficult task. Scholars have not yet come to a clear 
consensus on how business performance should be measured, too many characteristics are 
regarded as potential factors of performance, and the methods commonly used to measure 
relationships between factors and performance have a number of limitations. This article aims 
to present and interpret the results of two related research projects: the Search for Factors 
of Czech Companies’ Competitiveness conducted by the Research Centre for Competitiveness 
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of the Czech Economy (RCCCE)1, and Developing Methods for Identifying and Evaluating 
Factors That Critically Affect Corporate Performance conducted with the support of the Grant 
Agency of the Czech Republic (GACR)2.

The original research project carried out by the RCCCE was exploratory by its nature. It 
aimed to identify competitiveness factors of Czech companies, and one of its outcomes was 
a database comprising 432 companies described with almost five hundred variables (see for 
details Blažek et al., 2008). The latter project aimed at “Developing Methods for Identifying 
and Evaluating Factors that Critically Affect Corporate Performance”. Its main outcome 
was an original Dependency-Aware Feature (DAF) algorithm, which together with a non-
linear regression model ranked potential factors of corporate performance according to their 
informativeness, i.e. according to their ability to predict corporate performance. The paper 
by Somol et al. (2014) brings the list of 25 most informative variables, and an insight into 
the DAF functioning, while Pudil et al. (2014) provide an in-depth explanation of the DAF 
algorithm, its results, and an interpretation of these results through a series of linear 
regression analyses and cluster analyses.

This work offers further analyses. The previous works evidenced strong mutual inter-
dependencies among the potential and actual factors (predictors) of corporate performance 
(e.g. Částek et al., 2013) suggesting potential moderating effects. In this paper, the potential 
moderating effects are approached as a set of implicit hypotheses. The approach to their 
formulation and testing will be explained in Section 2. Methodology and the results and 
their interpretation can be found in the subsequent chapters. 

It is not easy to position the topic of this paper inside one field within management. 
It certainly belongs to the business research area, but because of the exploratory nature 
of the basal (RCCCE) research project, the potential performance factors originally 
spread out from stakeholder importance through the subjective evaluation of tangible 
assets to the corporate social responsibility activities. However, here we focus on the five 
most informative factors, which include FDI, Export, Top Management Performance 
Pay, Workers’ Performance Pay and Strategy. This directs us into the fields of strategic 
management, human resources management and international management. 

It would be demanding in terms of space to review literature relevant to all of the afo-
rementioned fields. The reader can kindly refer to the book by Blažek et al. (2007) and 
working papers3, where the choice of potential performance factors was originally justified. 
In this paper, the literature review is supplemented to a certain degree in the Discussion where 
the results are confronted with appropriate works.

The research question of the RCCCE Project “What Are the Factors of Czech Companies’ 
Performance?” was answered sufficiently. However, another question of “How Do These 
Factors Influence the Corporate Performance?” remains open (see the justification below 
in Section 2.2. Methods: Statistical Tools), and answering this question is the goal of this work. 

1 More information available in Czech here: https://www.econ.muni.cz/vyzkum/resene-projekty/3374
2 This work has been supported by the Czech Science Foundation (GA ČR) - Project No. 

P403/12/1557.
3 No. 9/2005-14/2005, published by RCCCE.
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In order to achieve this goal, the reader will be briefly introduced to the topic re-
searched, approach chosen to evaluate business performance and to the method for 
evaluating the relationships between factors and performance of businesses, which was 
developed by the latter of the above-mentioned studies. Subsequently, data utilized from 
the former of the above-mentioned studies will be described, and finally, the results and 
their interpretation will be presented.

2. Methodology

As was explained above, the author extends two previous projects. Both of them were 
exploratory by their nature, with no prior hypotheses in the statistical sense. However, 
the statistical hypotheses were not formulated in advance due to the lack of evidence 
in the field of corporate performance; on the contrary, an extensive body of literature 
can be found on corporate performance factors. In general, these factors are not mutually 
independent, and therefore they have to be selected in a multidimensional space. Taking 
into account their potential synergetic effect and mutual interdependencies, the result 
would have been such a high number of potential hypotheses that it would have been 
impossible to include them in one comprehensive model. For this reason the second project 
aimed at “Developing Methods for Identifying and Evaluating Factors that Critically 
Affect Corporate Performance”, and one of its outcomes was a list of 74 variables 
ranked according to their ability to predict corporate performance. Here, the nature 
changes from exploratory to explanatory research. The author processes the top five 
variables, i.e. corporate performance factors, best predicting corporate performance, with 
the tools traditionally used in the confirmatory research design. Still, the reader can see 
in the section on data description that the number of hypotheses needed for statistical testing 
would be enormous. Therefore, a set of general hypotheses will be tested. The first set 
of hypotheses will test the individual zero-order relationship of the five chosen variables to 
the corporate financial performance (CFP). An example of such a hypothesis is H1: Presence 
of foreign direct investment in a company has an effect on corporate financial performance 
with a null hypothesis H0: Corporate financial performance shows no difference between 
the companies with FDI and without FDI. The second and larger set of hypotheses tests 
the higher-order moderating effects (up to the fourth order) on the zero order relationships. 
A general hypothesis would be Hmod: Under what circumstances does particular factor 
influence the corporate financial performance, with an example of a particular hypothesis 
Hmod1: There is a difference of the FDI effect on CFP between exporting and non-exporting 
companies with a null hypothesis Hmod0: There is no difference of the FDI effect on CFP 
between exporting and non-exporting companies. Higher-order hypotheses than combine 
the moderating effects of other variables.

2.1 Methods: Corporate Performance

Hult, Ketchen, Griffith, Chabowski, Hamman, Dykes, Pollitte, and Cavusgil (2008) 
examine articles from prestigious journals, in which some form of measuring corporate 
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performance was used, and they divide the individual measurement procedures into three 
areas: financial performance, operating performance and overall effectiveness performance. 
The financial performance measurement is often used in cases similar to ours offering 
the possibility of objective evaluation easily workable in quantitative research, especially if 
the focus is on the accounting measures category. The obvious disadvantages are historical 
perspective and possible misrepresentation of data by businesses for tax optimization. 
Richard, Devinney, Yip, and Johnson (2009) look at the accounting measures more closely 
and identify 20 different measures. When choosing the most appropriate one, one must 
consider the specifics of the area, which the study focuses on as well as the country which 
they are to be used in (therefore, e.g. market measures are not suitable for the Czech 
Republic). Work by Sedláková (2014) can serve as a recent example from the Czech and 
Slovak environment focussing on the usefulness of bankruptcy prediction models for 
practice in Slovakia. Harumová and Janisová (2014) apply scoring functions to assess 
performance of Slovak enterprises. Both works, however, assess companies with models 
that use a larger number of variables, which is not suitable for quantitative research in terms 
of operationalization. A specialized study by Šiška and Lízalová (2011) provides evidence 
that a combination of return on sales and revenue growth is most appropriate for the Czech 
Republic. Due to the easier availability of data, this research uses ROA and growth of assets 
(GA); Pokorná and Částek (2013) show that the best way to combine them is the sum 
of these two indicators. In this particular application, ROA and growth of assets were 
standardised into z-scores before they were summed up.

2.2  Methods: Statistical Tools

Regarding the methods used to evaluate the relationships between factors of corporate 
performance and performance itself, Andrews (2010) uses correlations, Artiach 
(2010) t-tests and other studies employ a number of different methods investigating 
the connection between two or several variables. However, the key assumption of this 
article that corporate performance depends on many factors and their effects must be 
examined in context is more in line with studies using multiple linear regression (e.g. 
Cagwin, 2006), multiple logistic regression (e.g. Kessler, 2007), structural modelling 
(e.g. Yilmaz, 2005), or decision trees (e.g. Molina, 2004). However, these methods have 
limitations based on assumptions concerning linearity, the ratio of the number of predictors 
to the number of observations, requirements for an a priori model, or nature of variables, 
among others. Špalek and Částek (2010) present the use of the SFFS algorithm and kNN 
method to eliminate the deficiencies listed. The combination was subjected to further 
testing within the second research project mentioned above, called Developing Methods 
for Identifying and Evaluating Factors That Critically Affect Corporate Performance, 
and the result is a combination of the Dependency-Aware Feature algorithm with a non-
linear regression model. Pudil et al. (2014) provide details. In short, the DAF method is 
a feature selection method meaning that its algorithm aims to select those features which 
are the most informative according to a given criterion. In other words, the task starts with 
many features describing objects that are divided into classes. Then, only some features can 
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be responsible for classification of an object into a specific class (classes can be substituted 
by an interval variable – see below). The DAF method evaluates the contribution of an 
individual feature to the correct classification of the objects. This feature contribution is 
referred to as the informativeness of such a feature. In this particular application, companies 
represent the objects, potential factors of CFP are the features, and CFP (e.g. ROA + 
GA) is the class information (used for the sake of simplicity as one class “above-average 
performing companies” and another class “below-average performing companies”). 
Therefore, the DAF method selects those potential factors of CFP that carry most 
information for determining the CFP. Two important notes are: a) the DAF method does 
not really select, as for example the SFFS algorithm did (see Špalek and Částek, 2010), but 
rather ranks the features according to their informativeness, and b) the DAF method does 
not evaluate the individual informativeness of a feature, but evaluates “the average feature 
ability to improve the criterion value on addition to a subset, evaluated over a large number 
and variety of contexts (various subsets)” (Somol et al., 2014). Therefore, DAF respects 
the assumption of mutual dependency of features, which, for example, would be regarded 
as multicollinearity prohibiting the use of multiple regression. The above-mentioned non-
linear regression model serves as a mean of evaluating the informativeness of a feature or 
subset of features. The most informative features minimize an estimated error of predicted 
dependent values for each known company. Again, the non-linear regression model can 
be compared to the kNN classifier used earlier (Špalek and Částek, 2010) together with 
the SFFS algorithm. However, the kNN classifier requires a definite number of mutually 
exclusive classes, for example “above-average performing companies” and “under-average 
performing companies”, which reduces the information contained in a measure computed 
as ROA + GA. The regression model works with an interval variable, which means higher 
accuracy in CFP measurements. Nevertheless, the non-linear regression model does 
not provide any information about how the selected (or more precisely ranked) features 
influence the dependent variable; such an explanation is the objective of this paper.

2.3 Data

The utilized data come from a unique questionnaire survey in terms of its extent conducted 
during 2007 by the Research Centre for the Competitiveness of the Czech Economy at 
the Faculty of Economics and Administration at Masaryk University from the Albertina 
database, and from other public databases, which provided information about the financial 
performance of the companies in years 2004–2010.

The population of the surveyed companies was based on the following criteria: private 
limited companies and joint stock companies based in the Czech Republic operating 
in the manufacturing and construction industries and employing 50 or more people. After 
excluding companies in the stage of liquidation, bankruptcy or judicial execution, the set 
included 4,483 subjects at the time of the empirical investigation, 2,817 of which had 
the required level in terms of comprehensiveness and quality of financial information. This 
set became the population for the research in question. The population was first addressed 
through e-mail, then with a letter and further their willingness to cooperate on the survey 
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was supported by a phone call. The empirical survey took place in 2007 and produced 
data about 432 companies, which represents 15.33% of the population. Reliability and 
validity of the data was achieved through a small-sample pilot study as well as interviewing 
statutory representatives of the companies by a small number of professional interviewers, 
who were trained for this particular purpose. More details and proof of representativeness 
are included in Blažek et al. (2007, pp. 27–34).

Corporate performance should be perceived, among other things, as a long-term issue. 
Competitive advantage causing corporate performance should therefore be sustainable 
(cf. Reed, DeFillippi, 1990). That is one of the reasons why corporate performance should 
also be measured in the long term. Another reason, especially if using financial indicators is 
the long-term approach, is that it helps to reduce random fluctuations or deliberate distortions 
in the reported performance. For instance, Kirby (2005) identifies a suitable period of ten 
years. Other authors are satisfied with shorter periods. For instance, Artiach (2010) and 
Hansen (1989) suggest five years, or Abor (2007) six years. A seven-year series of data from 
2004–2010 is used in this case. A series longer than the five years allows accepting up to two 
missing values in financial data, and therefore the ability to evaluate the financial performance 
of a larger number of companies that participated in the empirical investigation.

The questionnaire provided a wide range of variables describing the participating 
companies (the result of the RCCCE Project); 74 of them entered further experiments. 
The DAF algorithm in combination with a non-linear regression model analysed their 
informativeness (see Section 2.2. Statistical Tools). Somol et al. (2014, pp. 282–283) list 
the 25 most informative variables (the result of the GA CR Project). Because of limited 
space, the effect of only the top five ones is analysed and interpreted below. The following 
table explains their meaning.

Table 1  |  Most Informative Variables: Their Character and Meaning

Variable Description Measure

FDI
The presence of foreign capital measured with foreign capital 
or without foreign capital (Yes/No) Nominal

Export Does the company export or not (Yes/No) Nominal

Top Management 

Performance Pay

Share of variable outcomes-based compensation of top 
management on their fixed pay Interval

Workers’ 

Performance Pay

Share of variable outcome-based compensation of workers 
on their fixed pay Interval

Strategy
Corporate strategy defined as Cost Leadership, Cost Focus, 
Differentiation or Differentiation Focus Nominal

Source: Author’s calculations.

Originally, the Export variable measured the share of exports on sales but due to 
a significantly skewed distribution (many companies did not export at all) it was transformed 
into a dichotomous variable.
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The Strategy variable was defined through Porter’s generic strategies with four values 
listed in the table above. The reader can note below that dummy variables Strategy: Focus 
Yes/No and Strategy: Cost/Differentiation are used as well. While this makes the analyses 
more complicated, the results show that such distinctions have a substantial effect in some 
cases.

3. Results and Discussion

Not all factors are statistically significant at the zero-order relationships: only Export and 
Strategy do. As regards the strength of the relationship, regardless of the impact of other 
factors, the Strategy has a closer relationship with financial performance. In any case, 
the relationship is weak in both cases.

Table 2  |  Most Informative Variables: Their Zero-Order Effect on Corporate Financial Performance

Variable Coefficient Effect size p (two-tailed) N

FDI Yes/No η – n.s.s 350

Export: Yes/No η 0.12 0.03 379

Top Management Performance Pay rs −0.02 0.77 348

Workers’ Performance Pay rs 0.07 0.19 348

Strategy η 0.15 0.04 353

Strategy: Focus Yes/No η 0.13 0.01 353

Strategy: Cost/Differentiation η – n.s.s. 353

Source: Author’s calculations.

The aforementioned text quantifies the zero-order relationships. However, they may
be only spurious, or conversely, where none were found, these relationships may be 
of a nonlinear shape. Another possibility is they may be moderated by a third variable – 
the other variables mentioned above are highly likely moderating variables. In accordance 
with the approach to examining the success of different strategies (see Section 3.5. 
of the paper), one can call them contingency variables. An example might be a relationship 
of FDI and CFP, which is not present at the level of the zero-order relationship. A previous 
study (Částek, 2013) on the relationship between the ownership structure and CFP, which 
used similar data, demonstrated that the relationship might be a conditional one. The effect 
of FDI on CFP was limited here only to certain subsets of businesses (specifically, e.g. 
small businesses with up to 100 employees). Another example is the relationship between 
the importance of owners and CFP. In a 2009 study (Blažek, Částek) again using similar 
data, the zero-order relationship was weak in the entire sample, since the relationship was 
negative in the manufacturing industry and positive in the construction industry. Therefore, 
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the following text will deal with the evaluation of partial, moderated and non-linear 
relationships employing strata based on contingency variables.

Since the Result part of this paper is very long, offers limited value added only, and 
serves just for the case the reader is interested in actual correlation in a particular subset, 
it has been situated in Appendix A (available online only). Because Strategy is the key 
contingency variable, other variables will now be discussed and only then Strategy and its 
interdependencies with these variables will follow.

3.1 FDI

Theory usually explains the effect of FDI in a company on its CFP as bringing in better 
know-how, higher investment possibilities choosing better performing companies, but also 
withdrawing funds (as demonstrated by banks with a foreign parent in the Czech Republic 
in the recent economic crisis) or profits (using transfer prices: Weiss and Nikitin, 2004) 
away from subsidiaries.

According to Djankov and Hoekman (2000), foreign companies invested in companies 
with above-average productivity in the Czech Republic, but they also further improved their 
productivity (data from 1992–1996). Kočenda and Švejnar (2003) analyse a “virtually complete 
population of medium and large firms privatized in a model large-scale privatization economy 
(Czech Republic)” and find concentrated foreign ownership improving corporate performance 
(ROA) contrary to concentrated domestic ownership (data from 1996–1999). A statistic from 
Zemplinerová (1997) supports this notion: companies with foreign ownership produced 11.2% 
of GDP with 8.5% of workforce in 1995 in the Czech Republic. Jurajda and Stančík (2009) limit 
their findings of the positive effect of foreign investments to non-exporting branches (data from 
1995–2005) explaining that companies facing competition on an international scale “do not need 
to be disciplined by foreign owners”. More recent data do not show such unequivocal evidence. 
Roubíčková and Heryán (2014) claim that FDI contributes to higher ROE of companies 
in the Czech Republic (data from 2007–2012), but the size and other characteristics of their 
sample are unclear. In a study by Cerovic, Stanisic, Radojevic, and Radovic (2015), a slightly 
positive effect of FDI on ROIC of Serbian companies turned to be distinctively negative after 
controlling for company size (data from 2008–2013). Back to the Czech Republic, Pokorná 
(2012) computes descriptive characteristics of all joint-stock companies (a.s.) and private limited 
companies (s.r.o.) having 50 or more employees (population N = 8424, sample N = 4717). 
During the period of 2005–2009 the median values of growth of assets and ROA in the whole 
sample were (statistically significantly) higher for domestic companies. When controlling for 
the industry, the effect was not the same in all branches. In some of them the negative effect was 
more pronounced, whereas in some others the effect was positive4. This finding relativizes most 
of the previously mentioned results. Perhaps only Kočenda and Švejnar (2003) use a research 
design, which allows for appropriately controlling for branch specifics. They employ distance to 
the Cobb-Douglas specification of production function as a measure of performance.

4 Branches with the strongest statistically significant positive effect of FDI on ROA (Pokorná, 2012): 
Manufacture of other transport equipment; Electricity, gas, steam and air conditioning supply; 
Activities of head offices, management consultancy activities; Employment activities.
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In this sample, the Strategy pursued moderates the effect of the presence of FDI 
in a company on its financial performance. This finding is consistent with the approach by 
Garcia-Fuentes, Ferreira, and Kennedy (2013), for example. However, this team substituted 
strategy with Firm Size, Marketing Intensity and Capital Intensity variables, which means 
that the study is not fully comparable. Unfortunately, the Czech environment does not 
provide research that would take strategy into consideration, when examining the effect 
of FDI. Consequently, from the data presented above, in the companies with the Cost 
Leadership strategy, which are among the least efficient in our sample, the presence 
of FDI is significantly positive, while in the companies pursuing the Differentiation Focus 
strategy, which rank among the top performers, the presence of FDI decreases their CFP. 
Similarly, the presence of FDI decreases CFP in companies pursuing the other strategies; 
however, the moderation is not so strong among these companies and the differences 
are not statistically significant. The group of companies with FDI contains a higher 
proportion of exporting businesses.

3.2  Export

The effect of Export on CFP can also have different explanations. Clerides, Lach and Tybout, 
(1998) mention “learning by exporting” (which means a spillover of technologies and other 
knowledge from customers or even other suppliers of these customers (World Bank, 1993). 
Furthermore, the exporting companies should benefit from wider markets, which translates 
into higher economies of scale, extended product life-cycles or the possibility to address 
growing markets, while domestic markets are saturated (Czinkota, Ronkainen, 1998). Saxa 
(2008) mentions the only negative effect, which is sunk costs. Also, Saxa (2008) offers 
a rare empirical insight into the relationship between the performance of Czech companies 
and their export activities: he does not find the effect of learning by exporting among Czech 
companies. Another finding, by Moini, Kalouda, and Tesar (2008), reveals that Czech 
exporters use a larger percentage of their production capacity. Nonetheless, neither of 
the last two studies use financial performance as the dependent variable.

Lee and Habte-Giorgis (2004) propose and verify (on US data) a framework for 
studying the effect of export activities on corporate performance. According to their model, 
strategy influences export activities and export activities influence (financial) performance. 
Also, export activities moderate the relationship between strategy and performance. This 
paper presents results, which are in accordance with Lee and Habte-Giorgis’s (2004) model 
because corporate strategy modifies the effect of export on performance. Non-exporting 
companies pursuing the Cost Focus strategy do not differ from those that export. In the group 
of companies pursuing the Differentiation strategy the negative effect of Export is stronger. 
In the companies pursuing the remaining strategies the negative effect of Export is similarly 
strong as in the rest of the full sample. In companies without FDI, the effects of the Focus 
Yes/No and Export Yes/No on CFP aggregate. For example, companies without FDI that 
pursue the Focus strategies and do not export have significantly above-average CFP, while 
in contrast companies without FDI that export and do not pursue the Focus strategies result 
in significantly below average CFP. The negative effect of Export on CFP is consistent 
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with the findings by Leitner and Güldenberg (2009), who report this effect for Austrian 
companies between 1992 and 2002. In addition to the aforementioned sunk costs, the lower 
CFP of exporting companies might be a result of more intensive competition on foreign 
markets. The usual arguments explaining the positive effect of exports work with productivity 
as the dependent variable. In this case, however, the financial performance measures 
how companies realized produced volumes on the market. Another explanation may be 
the transfer prices of businesses that are foreign-owned. In the group of companies that 
are part of a foreign concern, the CFP of non-exporting companies (i.e. companies where 
transfer prices cannot occur) is indeed significantly higher than in exporting companies. 
Upon closer inspection, a threshold can be observed in the region of 40–60% share 
of exports on sales. In this area of the share of export companies are more efficient than 
in areas up to 40% and above 60%. However, the differences are not statistically significant 
(the size of this subset is only N = 60).

3.3  Top Management Performance Pay

An extensive body of literature examines the relationship between management remu-
neration and corporate performance. Two opposite effects can explain this relationship: 
(a) motivation, and (b) costs. In general, the overall effect does not have to be positive. 
Banker, Lee, Potter, and Srinivasan (1996) mention case studies evidencing both possibilities 
in practice. Many quantitative empirical surveys confirm the positive effect of outcome-based 
incentives on corporate performance (recently Upneja and Ozdemir, 2014). Authors in this 
field usually view the effect on financial performance as mediated through a set of specific 
overall performance measures, such as science harvesting and invention resonance (Makri, 
Lane, and Gomez-Mejia, 2006) or customer service and customer satisfaction (Banker 
et al., 1996). That again calls for contingency and a contextual approach. For example, 
Banker et al. (1996) find competition and strategic factors to significantly moderate 
the effect of outcome-based incentives on corporate performance. However, quantitative 
empirical studies on this particular problem from the Czech Republic are not available. 
For example, Paligorova (2007) investigates the use of outcome-based incentives for 
executives, but without the relationship to corporate performance.

Results of this study confirm the Banker et al. (1996) findings about contextual factors. 
Top Management Performance Pay affects CFP only in companies pursuing particular 
strategies and the direction of the effect depends just on the Strategy pursued. Therefore, 
not finding this effect in the whole sample does not mean that this variable does not affect 
CFP. Non-exporting companies pursuing the Differentiation strategy as well as exporting 
companies pursuing the Differentiation Focus strategy show a moderately strong and 
positive effect of Top Management Performance Pay on CFP; on the other hand, companies 
pursuing both of the Cost strategies show a negative effect, with a stronger effect in non-
exporting companies and especially in non-exporting companies pursuing the Cost Focus 
strategy. Nevertheless, the size of the observed effect could also result from a rather low 
number of observations in each category (N = 6–126).
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3.4  Workers’ Performance Pay

Two opposite effects can also explain the relationship between flexible wages and 
performance: (a) a positive effect of higher effort made by workers and greater ability to 
hire the most productive workers (Lazear, 2000), and (b) a negative effect of higher costs 
due to measurement difficulties, undesirable risk transfers, quality declines (Lazear, 2000), 
faster fatigue (Paarsch, Shearer, 1999) or simply because costs associated with the pay-for-
performance scheme are higher than revenues induced by marginal product. Most studies 
report a positive overall effect of flexible wages on different measures of performance 
(e.g. Damiani and Ricci, 2008, Gielen, Kerkhofs, and van Ours, 2010). However, Battisti 
and Vallanti (2013) report no effect of flexible wages on the effort of blue-collar workers, 
Frick, Goetzen, and Simmons (2013) report mixed effects – a lower rate of absenteeism 
but also lower quality after introducing performance pay, and Paarsch and Shearer (1999) 
empirically confirm the above-mentioned faster fatigue and quality issues connected with 
piece rates. Unfortunately, quantitative empirical studies from the Czech environment are 
not available. Botek and Pecháčová (2013) theoretically justify that rewards must be fair, 
while Hradecká (1995) describes the remuneration methods used in the Czech Republic 
without a relationship to any performance measure, and Venclová, Königová, and Fejfar 
(2013) describe appraisal systems used in Czech agricultural companies. 

The findings of this study that Workers’ Performance Pay affects CFP positively 
are concordant with some of the previously mentioned studies. In the sample, the effect 
of share of variable outcomes-based compensation occurs only in the companies pursuing 
the Differentiation strategy. The effect intensifies in non-exporting companies and 
companies with FDI. Various authors chose to control for the effect of different endogenous 
(e.g. Frick et al., 2013: age, teamwork, training) and exogenous variables (e.g. Battisti, 
Vallanti, 2013: local unemployment). These findings confirm that the contingency approach 
leads to more precise results.

3.5  Strategy

The effect of a chosen strategy on company performance has drawn attention for decades. For 
instance, Dess and Davis (1984) found that the most efficient strategies include Overall Low Cost 
followed by Differentiation, with Focus being the last. However, the usual research design over 
the years increasingly reflected the finding that the relationship between strategy and performance 
should be examined from the perspective of their compliance with various other characteristics 
of a company’s internal and external environment. White came to the conclusion in 1986 that 
what contributes most to the growth of ROI is low autonomy in companies pursuing the Low-
Cost strategy, and high coordination in companies pursuing the Differentiation strategy. In 2009, 
Leitner and Güldenberg (2009) work with the ownership type and share of exports as control 
variables when examining the effect of a chosen strategy on performance. 

Shinkle, Kriaciunas, and Hundley (2013) or even Karabag and Berggren (2014) 
note that most studies on the topic of strategy and corporate performance come from 
the USA. Shinkle et al. (2013) also demonstrates that “benefits of a pure strategy are 
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diminished when the institutional environment has a low degree of market orientation but 
are increased when the institutional environment is more market oriented.” Thus, the results 
from a significantly different market may not be entirely valid in other market conditions. 
Therefore, the way a strategy affects performance may be significantly different in the Czech 
conditions; moreover, the effect of the chosen strategy may have varied significantly during 
the transformation of the Czech economy. In addition, not many studies examine the effect 
of a strategy on corporate performance in the Czech Republic. The closest in terms of the object 
of investigation are Skokan, Pawliczek, and Piszczur (2013) proving that companies with 
a “detailed written strategy” are more efficient than companies without a written strategy, or 
with a “written, but only concise” strategy, and Tripes, Kral, and Zelena (2013) testing generic 
strategies in terms of the sustainability of a competitive advantage for small sports clubs.

The zero-order relationship between the Strategy pursued and CFP is partly con-
sistent with the findings by Dess and Davis (1984) that a business can best achieve sales 
growth by the Focus strategy, or with findings by Karabag and Berggren (2014) that 
the Differentiation strategy is more successful than the Low-Cost strategy. Nandakumar, 
Ghobadian, and O`Regan (2010) find a statistically insignificant negative correlation between 
the Cost Leadership strategy and performance for the zero-order relationship, as well as 
a statistically insignificant positive correlation between the Differentiation strategy and 
performance. As in this paper, these authors call for considering other variables and in fact 
confirm the effect of contextual factors.

An ambiguous effect of Strategy on CFP in this sample is modified as follows. 
Businesses without the presence of FDI are not effective in pursuing the Cost Leadership 
strategy; on the contrary, they are more effective pursuing the strategies of Cost Focus 
and especially Differentiation Focus, that is the Focus strategies in general, as well as 
the Differentiation strategies. Conversely, companies with FDI find pursuing the Cost 
Leadership strategy effective but certainly not Differentiation Focus. From the perspective 
of the strategies pursued, no changes occur in non-exporting companies, while exporting 
companies perform relatively worse when implementing both the Differentiation strategies – 
they apparently do not pay off compared with the non-exporting companies. When combining 
the effect of the Export and FDI aspects on the pursued Strategy, the effect of FDI prevails. 
However, adding the effect of Export means increasing efficiency of the Cost Leadership 
strategy in exporting companies with FDI. Furthermore, the combined effect of Export and 
FDI increases the efficiency of the Focus strategies in exporting companies without FDI as 
well as the success rate of the Differentiation strategies, but the combination also reduces 
the efficiency of the Cost strategies in non-exporting companies without FDI. Non-exporting 
companies with FDI are almost absent.

The non-exporting companies focus on those strategies that are less successful more 
frequently than the exporting ones; despite this orientation, the overall effect of Export 
in the full sample is opposite: exporting companies have lower average CFP (m = 0.45 
versus m = 0.18; p = 0.02).

The following table summarizes statistically significant zero- and first- order effects 
on CFP described in the text above. Second-order effects are discussed in the text only.
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Table 3  |  Summary of Statistically Significant Zero- and First-Order Effects on CFP

Independent variable Subset Direction Effect size p-value

FDI

Full sample None

Differentiation Focus 
strategy Negative 0.21 0.05

Both focussed strategies Negative 0.16 0.06

Export

Full sample Negative 0.12 0.02

Differentiation strategy Negative 0.18 0.08

Differentiation Focus 
strategy Negative 0.19 0.07

Both focussed strategies Negative 0.14 0.09

Both 
Differentiation strategies Negative 0.13 0.08

TMPP Above average Negative 0.13 0.10

WPP Above average Negative 0.13 0.10

Share of Top 
Management 
Performance Pay on total 
remuneration

Full sample None

Cost Focus Strategy Negative −0.30 0.03

Both Cost strategies  Negative −0.14 0.10

Share of Workers´ 
Performance Pay on total 
remuneration

Full sample None

Both not focussed 
strategies Positive 0.16 0.05

Both Differentiation 
strategies Positive 0.13 0.10

Export no Positive 0.21 0.07

TMPP above average Positive 0.17 0.03

Strategy (generic)

Full sample

Differentiation Focus 
perform better than 
Differentiation and 
Cost Leadership

0.15 0.04

FDI no

Differentiation Focus 
perform better than 
Differentiation and 
Cost Leadership

0.28 0.01

TMPP below average
Cost Focus perform 
better than Cost 
Leadership

0.22 0.06

WPP below average

Cost Leadership 
perform worse than 
Cost Focus and 
Differentiation Focus

0.20 0.06
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Independent variable Subset Direction Effect size p-value

Strategy Focus Yes/No

Full sample Focussed strategy 
performs better 0.13 0.01

FDI no Focussed strategy 
performs better 0.25 0.01

Export yes Focussed strategy 
performs better 0.12 0.05

TMPP below average Focussed strategy 
performs better 0.18 0.03

WPP below average Focussed strategy 
performs better 0.20 0.01

Strategy Differentiation/
Cost

Full sample None

FDI no
Both Differentiation 
strategies perform 
better

0.14 0.03

Export no
Both Differentiation 
strategies perform 
better

0.20 0.08

Note: TMPP stands for the Share of Top Management Performance Pay on total remuneration.
WPP stands for the Share of Workers´ Performance Pay on total remuneration.
Source: Author’s calculations.

4. Conclusion

By conducting even a brief search one can find out that the topic of corporate performance 
is very comprehensive. Various authors have formulated and confirmed a range of corporate 
performance factors; these factors may come from the macro environment, micro environment 
or from within a company. They can be both tangible and intangible, and even their character 
can be important – whether they are rare, reproducible etc. However, what is really crucial 
is that they act together and in mutual, complex contexts. These interrelationships pose a big 
challenge for quantitative methods of searching for their effects. It is difficult for commonly 
used methods to cope with nonlinearity, multicollinearity and high dimensionality. These 
obstacles can be overcome partially with thorough elaboration; however, its labour intensity 
increases exponentially with the increasing dimensionality of the problem. For these reasons, 
the presented study uses the DAF algorithm in combination with a non-linear regression model 
to limit a large set of variables potentially affecting the corporate performance to only those 
variables that affect the corporate performance most. Thus, the DAF algorithm deals with high 
dimensionality while the non-linear regression model enables to capture complex moderated 
or partial effects of the subsets of variables being evaluated. A disadvantage is that this 
combination cannot determine how a given subset of variables affects the dependent variable. 
Nevertheless, this article presents a utilization of elaboration techniques, which are possible 
to use after reducing the set of variables.

Table 3  |  Continuation
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Thus, this paper brings benefits at two levels: the first benefit is the expansion 
of knowledge of the corporate performance factors in the Czech Republic. Although 
the sample characteristics (joint-stock companies and private limited companies from 
the manufacturing and construction industries employing 50 or more people) limit 
this contribution, the Czech environment does not provide so many studies dealing 
quantitatively with the corporate performance factors. The second level of benefits is at 
the methodical level: the analysed performance factors either do not show any zero-order 
relationships towards corporate performance, or their factual significance is very weak. 
Yet, closer inspection finds moderately strong relationships but usually another variable 
moderates them or these effects occur only in a specific subset of companies. These 
results confirm the thesis of the synergic effect of the corporate performance factors, 
and prove the combination of the DAF algorithm, non-linear regression model, and 
subsequent elaboration correct.

Regarding the expansion of knowledge, in companies pursuing the Cost Leadership 
strategy, the effect of the FDI presence in a company is strongly positive, whereas this 
effect is negative in companies pursuing the Differentiation strategy. This difference 
means that foreign owners are more successful in transferring their know-how and 
exploiting the advantages of the Czech Republic when using the strategies with lower 
added value rather than those with higher added value. The effects of Export are very 
negative in companies pursuing the Differentiation strategy, and negative in companies 
with the Differentiation Focus and Cost Leadership strategies. Therefore, Czech companies 
(or, more precisely, companies based in the Czech Republic) are incapable of competing 
in foreign markets when using these strategies despite the fact that the Differentiation Focus 
strategy is the most successful strategy in the whole sample. Deeper analyses suggest that 
a negative effect of transfer prices occurs within concerns. The effect of Performance Pay 
for managers is positive in exporting companies pursuing the Differentiation Focus strategy, 
and in non-exporting companies pursuing the Differentiation strategy. In all companies 
pursuing the Cost Leadership and Cost Focus strategies, the effect of Performance Pay 
for managers is negative, and in non-exporting companies the effect is highly negative. 
Thus, in companies pursuing the Cost strategies the negative cost effects associated 
with the variable wage component may outweigh the positive effects that this variable 
component brings. The effect of Performance Pay for workers is weak and positive and 
is limited to the companies that do not pursue the Focus strategies, companies pursuing 
the Differentiation strategies, and non-exporting companies. When combining these 
criteria, the positive effect is stronger. Therefore, companies seeking to compete by 
offering higher added value should find motivating their workers through Performance Pay 
worthwhile. Other analyses mentioned above show that these companies tend to perform 
better on the domestic market.

The Focus strategies are more successful than the other two strategies. On the contrary, 
neither Cost nor Differentiation strategies dominate the others. However, a clear finding is that 
contextual factors strongly determine the success or failure of a chosen Strategy. In foreign 
markets, the surveyed companies with the Differentiation strategies are significantly less 
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successful, while companies pursuing the Cost strategies are more successful. In addition, 
companies without FDI perform worse when pursuing the Cost Leadership strategy 
but better with the other strategies; conversely, companies with FDI pursuing the Cost 
Leadership strategy perform better. An explanation might be that companies pursuing Cost 
strategies usually realize large volumes, which allows them to better recover sunk costs when 
entering foreign markets. When using the Differentiation strategies, companies may be able 
to accommodate their customers’ wishes better in the domestic market than in the foreign 
markets. Foreign capital is then likely to be more effective in the Cost strategies where 
the FDI may help secure greater realized volumes, for example within concerns or in other 
markets etc.

Nevertheless, this study also suffers from several limits. Its foremost advantage should 
be combining predictors of performance from very different areas and investigating their 
combined or interrelated effects. This calls primarily for gathering a large amount of data 
leading to a lower number of companies willing to cooperate in such a survey. In our 
case, 432 companies were originally described by up to 500 variables (see Blažek, 2007). 
The DAF algorithm was fed with 75 of them (see the justification in Pudil et al., 2014, 
pp. 11–15). In this paper, the author interpreted the effects of only the five variables that 
predict corporate performance best; yet, this meant working with sub-samples of size less 
than 10 observations in some cases. Therefore, the first limit is the sample size. Another 
limitation is closely related: one could argue that once Strategy is considered a potential 
predictor of performance, its measurement should not be limited to Porter’s generic 
strategies, or that other closely related organisation characteristics (e.g. organizational 
structure) should be examined as well. However, this would lead to an even higher 
number of variables or their categories, while the former leads to lower willingness 
of companies to cooperate and the latter to further splitting of the sample while seeking 
interpretation.

The contribution of this paper has to be specified in relation to previous publications 
on this topic. As mentioned above in the Introduction, the analyses presented here use 
data collected in the project carried out by RCCCE during 2005–2011 and an output of an 
algorithm developed in the GA CR Project during 2012–2014. Its value added comes 
from an in-depth elaboration and interpretation of the factors with the highest ability to 
predict corporate performance. Pudil et al. (2014) use for this purpose a series of linear 
regressions (pp. 91–128) and cluster analyses (pp. 129–154), which allows for a higher 
number of interpreted factors; on the other hand, it prevents investigating the subtle higher-
order effects examined here.
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