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Abstract

Research background:The trade sector is considered to be the powecaiamy, in developing
countries in particular. With regard to the Czedkpéblic, this field of the national economy
constitutes the second most significant employek; ahthe same time, the second most signifi-
cant contributor to GNP. Apart from traditional tmeds of business analyzing and identifying
leaders, artificial neural networks are widely usEldese networks have become more popular in
the field of economy, although their potential gasto be fully exploited.

Purpose of the article:The aim of this article is to analyze the traddaein the Czech Republic
using Kohonen networks and to identify the leadetsis field.

Methods: The data set consists of complete financial statésnef 11,604 enterprises that en-
gaged in trade activities in the Czech Republi2d6. The data set is subjected to cluster analy-
sis using Kohonen networks. Individual clusters subjected to the analysis of absolute indica-
tors and return on equity which, apart from otlséigws a special attraction of individual clusters
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to potential investors. Average and absolute gtiestdf individual clusters are also analyzed,
which means that the most successful clusterstefises in the trade sector are indicated.
Findings & Value added: The results show that a relatively small group mteeprises enor-
mously influences the development of the tradeosericluding the whole economy. The results
of analyzing 319 enterprises showed that it is iptsdo predict the future development of the
trade sector. Nevertheless, it is also evident tiattrade sector did not go well in 2016, which
means that investments of owners are minimal.

Introduction

The trade sector is a very important area of thieoma economy in the
Czech Republic. It is important to predict the fetulevelopment of the
sector. A certain group of companies influencesardy the trade sector,
but also the development of the whole national eogn Therefore, it is
very important to identify sector leaders. Populaural networks can be
used to identify leaders, even if their potentias lyet to be fully exploited.
However, they have many advantages over convehtroathods — they
are flexible to use and capable of quickly and eately analyzing complex
data. Kohonen networks are a specific type of Heveworks that can be
used for data clustering, which will be crucialachieving the aim of the
article.

The aim of the article is to analyze the tradeaeictthe Czech Repub-
lic using Kohonen networks. The analysis will aldentify the leaders in
the sector.

The article will contain a literature review desinig the importance of
the trade sector with a focus on the Czech Repuait the specifics of
artificial neural networks. This will be followed/ta methodology that will
include a description of the data used, methodsdetalled analysis proce-
dure. The next part will present the results of tlgearch — analysis of
average values and analysis of absolute indicatbiadividual clusters.
This will be followed by a discussion and a finairanary of the results.

Literature review

Every sector of national economy has its own sfmtibns, which need to
be defined (Balcerzakt al, 2017). The trade sector includes companies
dealing with various types of products that are $ot the individual needs

of customers, companies, and governments (@odl, 2016; Gavurovét

al.,, 2017). Dyhdalewicz (2017) claims that these camigs purchase

a number of products, maintain their warehousesdatider the products

to customers. Doganay and Kocsoy (2011) statethigatrade sector is re-
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garded as a driving force of economy, especiallthen developing coun-
tries.

Employees of the trade sector are one of the magsobiitant sources of
competitive advantage. As this sector understanodie rthan others how
important the knowledge, skills and quality of 8iaff are, the significance
of systematic and effective education grows (LumpkiDess, 2005). The
result of fast changes and increasing competits®mé companies means
that a design is becoming one of the key instrumehinnovations and the
key instrument of company performance (Abecassiedds & Mahmoud-
Jouini, 2008; Kliestiket al, 2018). The significance of trade has been em-
phasised within the Czech economy; the presentetbers have confirmed
that trade is both the second most important engpland the contributor
to the GDP. The independent trade sector accoontsiére than 10% of
the Czech economy. In 2014 the trade sector getkeal 4% employment
rate of the Czech GDP, i.e. the number of the tiseltor employees is
about 700,000.

The strategic vision of trade companies definezecll businessperson
as an economic entity who relies on high qualitg aampetitive products
or services and innovative capacities, which ate abform new ideas and
use the protection of intelligence property in aenefficient manner. They
are able to apply the research knowledge and autphich are generated
by mainly domestic research organisations and laleeta flexibly respond
to the customers’ requirements and turn them inéoinnovative products
(Petii et al, 2018). They apply the skills of effective Intetruse and ICT,
look for quality price advantages, succeed in tiiernational markets and
further extend both in terms of quality and quantiKramoliSet al, 2015).

Vochozkaet al. (2018) claim that there are alternative methodgHe
company analysis and identification of leaders, eayral networks (Ko-
honen networks). According to Smith (2000), neumetiworks are becom-
ing increasingly popular in business. Many orgaiosa are investing into
solving problems by the means of neural networksifigial neural net-
works (ANNSs) are widely used. The networks can ®edun various fields
and are becoming increasingly popular for the gngwvolume of data.
There are many advantages in comparison with tgalae methods, as
they are flexible in terms of their use and areablcarry a fast and precise
analysis of complicated patterns (Santin, 2008kifTimain disadvantage is
a procedure of optimization of the topology of leddayers, which causes
complications in the process of calculation as sulteof high time con-
sumption (Hossaiet al, 2017).

Kohonen networks are a type of neural networks whin be used for
clustering of data into separate groups. A Kohametwork learns by self-

741



Equilibrium. Quarterly Journal of Economics and Boonic Policy 14(4), 739-761

organization, i.e. without a teacher. It considtamw input layer, which is
connected with the output layer (Syl2017).

Krulicky (2019) claim that the Kohonen network che applied in
a wide range of cases as it is an alternative nm&tapplicable for the cal-
culations of majority neural networks. These neksoare very effective
for an evaluation of companies, as it has beenircoadl by many experi-
mental results (Kor@y & Trenz, 2010). Some authors, such as Machova
and Vochozka (2019) analyse business subjectseirfCi#ech Republic by
means of neural networks and subsequently estithatelevelopment in
this part of the national economy. The analysisaigied out for the pur-
pose of creation of a significant number of compalusters. An analysis
of the most important clusters is carried out al. Wae result can be gen-
eralised and it is possible to predict successamkiuptcy of companies.
Therefore, it is possible to estimate both a tggawth and decline of
Czech trade companies, but also the structurerapaaies in terms of their
size, turnover or revenue volume.

Vochozka (2017) analysed the companies in the naatwing industry.
The analysis was carried out by means of self-lagmeural networks, i.e.
Kohonen networks. Firstly, the individual clustefsmanufacturing com-
panies were identified. They were subsequently @ratpwith each other.
It was examined which clusters are essential for $kector, what annual
performance they generate and what percentagesofiiole sector it rep-
resents.

Research methodology

For the purposes of this contribution, a data sktbe created which will
include complete financial statements data of 14 &@mpanies operating
in 2016 in the Czech Republic trade sector. Thesebasiness entities
whose main activities are classified in Section {Ghe classification of
economic activities CZ-NACE. The set of the companwill be generated
from the Bisnode company Albertina database.

The data will be entered in Excel table. Each ralantain financial
statements of one concrete company that will baetifiled by its name and
identification number. The data set will not conttie data of the compa-
nies that did not perform their main activities idgrthe entire monitored
period. This applies to the companies that were SED during the period
(and thus did not have a significant influence loe mational economy di-
rection), and companies that commenced their &etvduring the period
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(and similarly did not have a significant influence the direction of the

Czech Republic — CR — trade sector).

The importance of the companies that started thesiness on 1 Janu-
ary 2016 and the companies that finished theiwigiets on 31 December
2016 is debatable; however, it does not have afsignt impact on achiev-
ing the objective of this contribution. The datduoons that do not show
any dispersion were excluded from the analysis. ddte set will be subse-
guently subjected to cluster analysis using Koharetworks. For the clus-
ter analysis, Dell’s Statistica software, versi@will be used. Moreover,
the module Data mining and as a specific tool, Heaetworks will be
used. Here, the self-learning neural networks (Kemonetworks) will be
used. The data for analysis will be determined thyosing an Excel table
with a data set. In all the cases, these are ammiBipredictors. The data set
will be divided into three parts:

1. Training data set: 70% of the companies in #ta det. This data set will
be used for creation of a network.

2. Testing data set: 15% of the companies in thialimata set. This data
set will be used to verify the parameters of treated network.

3. Validation data set: 15% of the companies indht& set. This data set
will be used to verify whether the created netwisrapplicable or not.
Both the topological length and width of Kohonetwak will be set at

10. The number of calculation repetitions (itemafios set at 100,000.

However, it should be noted that a decisive faigtdhe error level. If there

is no improvement of Kohonen network parameter$ witery other itera-

tion, the training will be finished before the 1000th iteration is carried
out. If the parameters improve even after finishing 100,000th iteration,
the entire process must be repeated with a highebar of iterations re-
quired in order to be sure that the result obtaisetthe best one possible.

The training speed will be initially set at 0.1,thve end it will be 0.02. The

results, that is, dividing the individual companie® clusters (100 in total)

will be entered into an Excel table. Subsequeritlg, individual clusters
will be subjected to the analysis of absolute iathics and return on equity.

At this moment, it seems to be necessary to idelddiders in the sector.

There are number of variables to be taken into @wagaoncluding the fol-

lowing ones:

1. Volume of assets,

2. Volume of fixed assets,

3. Operating earnings,

4. Earnings before taxes.

Next, it must be determined whether we will tryfiod clusters that
show extremely high absolute values of selectedhbkrs or cluster that
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show high average values. Within the analysis, weexamine both the

average and absolute variables values of the whakiViclusters. This way,
it will be possible to identify: 1. the most sucsfes clusters in the trade
sector, 2. the most successful companies in the sactor. Return on equi-
ty indicates, inter alia, certain attractivenesshs individual clusters for

potential investors.

Results

Figure 1 shows the number of companies in the iddal clusters of Ko-

honen network.

The Kohonen network was calculated based on thgrasent. In the
text below, the network is referred to as SOFM T@-1The companies
were divided into clusters within a 10 x 10 topadad grid. The frequency
of the individual clusters is shown in Table 1rdsults from the table that
the highest number of companies in the individigltfof the topological
grid is in the position (1, 10), and (2, 10). Comigea are less represented in
(1, 9), (2, 9) and (2, 8). Generally, we can stag the highest number of
the examined 11,604 companies are in (1, 7), (4nd)1, 10), (4, 10). To
get a detailed picture of the representation of games in the individual
clusters, Figure 1 was complemented by concreteegaghown in Table 1.

The table shows that only the clusters markedneldide more than 100
companies. The clusters containing more than B0@anies are marked
yellow. Other clusters contain less than 100 congzar-urther analysis
will apply only to the clusters (1, 10), (2, 10}, 0), (2, 9), (2, 8), (4, 9), (3,
7) and (1, 7). They contain data on 5,905 companibich accounts for
50% of the companies in the whole data set, althdhgse are contained
only in 8 clusters. Moreover, one of the clustei@nely (1, 10), contains
1,726 companies, which accounts for nearly 15%hefdompanies in the
entire data set. Further analysis of the compaopsating in the trade
sector, or the analysis of the whole institutiosdtor of the national econ-
omy will be carried out from two perspectives:

1. Prism of the average values of companies in theitghahl clusters. This
way it is possible to characterize the companiesdatermine to which
extent are successful in their activities.

2. Absolute values for the individual clusters. Thigsywit is possible
to find out how the individual clusters influendetfuture development
and success of the trade sector in the CR.
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Analysis of average values

The first characteristic used is the fixed asselsies for companies in
the same cluster (Figure 2).

In practice, there is a marginal rate of substtitapital for work, i.e.
fixed assets for workers. In the trade sector, ghowvork is irreplaceable
(despite e.g. the cases of e-shops or sales bysnedarending machines).
Nevertheless, the fixed assets value indicate$ ablout a company. It can
be concluded that the company is active in termsakal estates, uses its
own means of transport, achieves a certain levaeusdémation and uses
quality software for its activities. Trade is a wepecific industry. Trading
companies as such do not create a value, excepfféaing additional ser-
vices (e.g. packaging). The objective of tradeisnediate an exchange of
a valuable company product to a customer. A prodatiie indicates its
ability to meet customers” or consumers” needsesuirements. Although
trade does not create the product that could mestbmers” needs and
requirements, its role is irreplaceable nowadaysugtomer requires addi-
tional services and a certain culture of the exghashopping in modern
department stores or online and the time spentmhggecome a part of
modern people’s lifestyle.

The graph in Figure 2 shows that the highest aeevatumes of fixed
assets are allocated in the companies of the cl{ifie1). The second posi-
tion is occupied by the clusters (8, 2), (9, 1) &d3). The companies in
the cluster (10, 1) own average fixed assets totpthore than CZK 690
million.

Besides fixed assets, an interesting indicatolsis total assets of an av-
erage company in the individual clusters (Figure 3)

The volume of total assets predetermines a comphiliyy to generate
activities, i.e. realize the sale. It includes twfdhe three production factors
[19] — fixed assets and material (goods in the adgeading companies).
The third production factor starts to play roletts# moment of consump-
tion. The figure shows a high average of fixed &ssethe clusters (10, 1),
(20, 3) and (10, 2). A lower value, yet still varigh, show the clusters (9,
1), (9, 3), (9, 2) and (8, 2). The companies in niest successful cluster
show the average fixed assets value of CZK 106l&mi

There are two other average values with great agpday value — op-
erating earnings and earnings before taxes.

Average operating earnings (Figure 4) enables mapewe success of the
companies in the individual clusters in terms afyiag out the main activ-
ities.
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The highest average operating earnings is achieydde companies in
the cluster (8, 1) — nearly CZK 114 million. Lessccessful are the com-
panies of the cluster (10, 2), generating averggeating earnings of more
than CZK 76 million. Then there are the cluste®, @, (10, 3) and (7, 1).
Conversely, the companies of the cluster (10,4egea an average loss of
CZK 25.5 million. The last average variable anallys® earnings before
taxes (see Figure 5).

Company earnings predetermine the success of tnpaty in the in-
vestors” eyes. For the purposes of the analysisinga before taxes were
chosen, as the earnings are not distorted by taxdtom the side of the
company management. In this case, the highest valoet in the cluster
(8, 1), but in the cluster (6, 9). Earnings beftarees of an average compa-
ny in this cluster are nearly CZK 13 million. Thigister is followed by the
companies in the clusters (10, 2) and (10, 3), gpwhe earnings before
taxes at the amount of CZK 7.7 and 4.123 millioanrsely, the compa-
nies in the cluster (10, 10) reported a loss in620he average loss was
more than CZK 24.5 million per one company.

Analysis of absolute indicators

As already stated before, the analysis of absahalieators indicates the
importance of the individual company clusters fog CR trade sector. The
same variables as in the case of the average wakresanalysed.

Figure 6 shows the absolute volume of fixed assetsed by the com-
panies in the same cluster.

The figure shows that it is not possible to idgnéasily and unambigu-
ously the clusters with the highest volume of assat rather that the dif-
ferences between the clusters are not signifi¢émivever, when choosing
the most important clusters in terms of the asgselsme, the following
order of the clusters will be obtained: (9, 1),4%,(10, 5), (9, 5), (7, 1), (9,
8) and (9, 7). The data will be complemented by itiiermation on the
individual clusters share on the volume of ownesktss(Figure 7).

The graph shows that the companies of the cluStef)( own almost
2.63% of the assets in the trade sector. The coepanthe cluster (9, 4)
own 2.28% of all assets in the trade sector. Nethéhe following clusters
has a significant share of the institutional seassets.

Another variable analysed was the fixed assetsKgggee 8).

The share of the individual clusters differs frdme share of the total as-
sets ownership. It is possible to identify two tdus with a significantly
larger volume of fixed assets owned, namely (%rid (10, 1). Other clus-
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ters owning a significant volume of fixed assets te following ones: (7,
2), (6, 4), (8, 2), (3, 6), (4, 4), (6, 2) and 19).

The situation will be better explained by relativemparison of the
companies, i.e. the share on the total volumex@dfiassets ownership in
the trade sector (Figure 9).

The graph in Figure 9 indicates that the sharehefdompanies in the
cluster (9, 1) on the fixed assets ownership i8%.8The companies in the
cluster (10, 1) hold 4.73% of the fixed assetshia trade sector. Another
cluster owning more than 3% of the fixed assethéscluster (7, 2). There
are several clusters owning between 2 and 3% ofited assets in the
trade sector; however, neither of the clustersbheaoonsidered important in
terms of fixed assets ownership.

Figure 10 shows a comparison of absolute operatimgings. It is clear
from the figure that the clusters with the largesiume of assets, or fixed
assets, do not participate significantly in genegabperating earnings. The
most successful clusters include (7, 1), (3, 1),97 (3, 2), (8, 1) and (6,
10). Conversely, the worst results, a loss at theumt of CZK more than
960 million, were showed by the clusters (10, 6y the cluster (3, 9) with
a total loss of more than CZK 305 million. For diet information, see
Figure 11.

Figure 11 confirms the dominance of the cluster 17, It generates
4.6% of the operating earnings of the entire treeldor. The second most
successful cluster is (3, 1) generating 4.21% efdperating earnings for
the entire trade sector. There are two more clsisteamely (7, 9) and (3,
2), exceeding a 3% share on the sector’s operaéimangs. The remaining
clusters do not participate significantly on thedie sector’s operating earn-
ings.

The graph in Figure 12 shows data on the volumeaohings before
taxes for the individual clusters.

It is very interesting that the clusters dominating category of operat-
ing earnings do not generate appropriate earniefgrd taxes. It is thus
obvious that the financial outturn and the extrawd/ result must have
been negative in the case of the companies, sdatéssheir main activi-
ty. The earnings before taxes are thus mostly géeaby the cluster (6, 9),
generating nearly CZK 27.5 million of the earningfdre taxing the entire
sector. The following important clusters were thesters (10, 2) with near-
ly CZK 85 million and (5, 1) generating nearly CZ8 million. This is
also followed by the relative comparison of theuesl obtained (Figure 13).

The comparison shows that the cluster (6, 9) igrai&g in terms of
earnings before taxes in the trade sector. It atsdor 32.58% of the earn-
ings before taxes for the whole trade sector.
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An important comparison is that of ROE for the undual clusters (for
more details see Figure 14).

The graph shows that some clusters achieve extvatues, which are
often out of rational range. These are, namelyctosters (5, 10) with an
extreme positive value and (10, 9) with extremeatigg value. It was,
therefore, necessary to set the ROE interval tdigglayed in the graph.
Figure 15 shows only the clusters whose ROE ikeniiterval between —
100% and + 100%.

ROE (return on equity) provides information on theduation of the
owners” deposit. It is considered one of the mugiortant indicators of
a company success. It is, by default, compared thilprofitability of oth-
er investment opportunities in the market. The Ridadvantage is that it
does not take into account the risk of investm@mootunities. The figure
clearly shows the significant differences betwelea individual clusters.
Despite the limited interval used for displaying tlesults, it must be stated
that the clusters in the figure show very differealues both in the positive
and negative section of the interval. It is eveh possible to identify the
most and the least successful cluster. To idefttiémn, it would be neces-
sary to examine each one separately in order tbdit whether the result
is rational and whether it corresponds to the cammapossibilities. For
example, negative earnings and negative equitycatelia positive ROE.
The resulting value thus appears to be very peasitiowever, the result is
not rational in the context. These are, of couaslvantages of ration indi-
cators in general.

Summary of the obtained results

It follows from the analyses carried out that thester (9, 1) is the most
important one for the trade sector. This clustenta@ios 26 companies.
However, it shows the highest absolute volume sét@sand fixed assets. It
also generates considerable operating earningstéresting fact is that its
earnings before taxes is minimal and does not spaored to the value of
the assets managed and the operating earningsatgshestill, it can be
stated that the cluster (9, 1) is the most impaortduster in the CR trade
sector. It shall be recalled that in 2016, 11,66hpanies operated in the
trade sector. Taking into account all the analgseged out, it can be con-
cluded that the leaders in the sector are the coi@pdn the clusters (9, 1),
(7, 2), (9, 4), (9,5), (9, 7), (9, 8), (10, 5) afid, 3). However, their per-
formance is not decisive in comparison with thefqgrenance of the entire
sector. Table 2 shows an overview of the most ssfakclusters.
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As trade sector leaders, 319 out of the 11,604 eoieg were identi-
fied. It accounts for 2.75% of all companies thvate active in the sector
in the monitored period. These 319 companies owii626 of all assets
allocated in the trade sector. They also own 12.28%ll fixed assets in
the trade sector. The 319 companies generateah1®t81% of operating
earnings of the whole trade sector, which is 12d@%he earnings before
taxes of the whole CR trade sector.

Discussion

Not many authors use neural networks to evaluategpanies. Even fewer
authors use the Kohonen networks and the clagsificaf companies. The
reason may be the complexity, where sorting inmugs can be difficult
even for experienced professionals. However, teealy research shows
the clear benefit of Kohonen's networks, namelyfétoe that the classifica-
tion is not burdened by a subjective view (Hang &y, 2018; Sute
2017; Vochozka, 2017; Koty et al., 2010).

Similarly, Kone&ny et al. (2010) used Kohonen networks in the Czech
environment. They used the Kohonen network andhéiz indicators to
classify a total of 80 agricultural companies. Tleglared the functionali-
ty and application of this method. Machovd and \Gata (2019), who
analyzed trade companies in the Czech Republigué&ihonen networks,
or Vochozka (2017), who analyzed manufacturing camgs, followed
a similar approach. The authors argue that theysisatan help the state to
focus on supporting particular segments of comzawith a view to their
importance for the national economy.

We can certainly agree with this, but we still néedvork with the re-
sults. In our article, we offer an analysis of acimlarger data set and, in
particular, a selection of industry leaders. Thiakes our contribution
unique. It can be stated that this small groupashganies has a high im-
pact on the development of the trade sector. Tthiement can be consid-
ered a political implication. The analysis of inttysleaders can have
a positive impact on the whole industry and thughenwhole economy of
the Czech Republic.

Conclusions

The objective of the contribution was to analyse trade sector in the
Czech Republic by means of Kohonen networks. Tladyais also identi-
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fied the leaders in the sector. The objective af tontribution was
achieved. Using Kohonen networks, a cluster aralygs carried out.
11,604 companies operating in the trade sectoOir6 2vere divided into
100 clusters (Kohonen network was predefined ugid@ x 10 topological
grid).

All clusters were subjected to analysis. The clusfith the highest rep-
resentation of companies was the cluster (1, 18¢. dluster, though, can-
not be considered essential for the developmerth®fCR trade sector.
Conversely, the trade sector is influenced by tpanies of the clusters
(9, 1), (7, 2), (9, 4), (9,5), (9, 7), (9, 8), (B) and (10, 3). Although only
319 companies are in the clusters, the valueseftlerage and the sum
of the examined variables significantly exceed ottmmpanies operating
in the trade sector. These companies thus can rsdeved the leaders in
the sector.

It can be stated that this relatively small grofig@mpanies has a high
impact on the development of the trade sector. $taitement can be con-
sidered a political implication. Going further, wan also state that this
group affects the development of the national esgndrhis is due to the
nature of the activities of trading companies. altgh trade does not nec-
essarily create a value, its role in the natiomainemy is irreplaceable. It
mediates an exchange of products between compamniesustomers (con-
sumers), thus enabling the division of labour & lével of the national
economy. It can be concluded that the future deweémt of the trade sec-
tor can be predicted based on the results of 3dfpanies.

Other companies, due to their number and smalienite on the devel-
opment of the sector, create a kind of breedingiigahat will not change
much in aggregate. However, as a tool for predicttbe analysis of 319
companies appears to be rather debatable. In addKiohonen networks
can classify some enterprises in different clusteinen re-calculating. It
depends on the primary treatment of the dataTilese are the limitations
of the research. An advantage can be the facttiieatlevelopment of the
trade sector does not depend on several compdmiesn a great number
of them. Any fluctuation thus cannot be extreme.

Based on the analysis carried out, it must be dtidigt the trade sector
was not in good condition in 2016. Valuation of twmpanies” owners’
investment is minimal. The owners should thus aersallocations of their
resources in other sectors with a higher valuaiémel than the risk-free
return represented by ten-year bonds are.
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Further research shall thus be focused on thewoim

1. We should find out if the representation of comparin the individual
clusters changes, especially in the clusters wterdeaders in the sec-
tor come from.

2. We should verify the ability to predict the tradec®r development
based on the analysis of the leaders in the tracters

3. We should find out how potential fluctuation in tleaders” results af-
fected the development of the trade sector.
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Annex

Table 1. Number of companiesinindividual clusters of Kohonen map

1 2 3 4 5 6 7 8 9 10
18 19 29 137 281 10 316 278 969 1726
2 29 24 45 88 150 26 151 446 636 1138
337 60 78 121 31 148 320 181 97 283
4 38 42 40 64 40 116 201 137 354 60
530 30 46 31 20 66 88 178 214 1
6 21 30 16 25 43 28 83 107 15 79
7 28 23 10 22 22 44 65 61 63 25
8 10 10 27 29 34 48 63 75 108 34
9 26 12 16 34 37 22 55 93 87 101
109 11 11 6 35 11 37 44 4 3
Table 2. Leadersin Czech trade sector in 2016
Number of . . Earnings
Clusters c_ompanies ;-SZE;IS zls)sfti ;/daégg %gﬂ]?;gsg beforg
in cluster taxes
9,1 26 13,616,280 6,347,512 2,357,888 919,601 6,805
(7,1) 28 10,381,961 2,036,349 3,715,884 1,762,623 0
9,4) 34 11,797,204 2,038,961 1,552,002 268,459 26,690
(9,5) 37 10,749,514 858,137 752,458 75,975 0
9,7 55 10,296,169 1,530,016 809,696 217,602 0
(9, 8) 93 10,340,779 1,311,452 1,990,623 681,028 1,935
(10, 5) 35 11,127,245 1,838,515 2,394,057 503,389 0
(10, 3) 11 8,318,644 111,298 1,081,062 480,051 44,805
In total 319 86,627,796 16,072,240 14,653,670 4,908,728 80,235
Share in trade sector 2.75% 16.76% 12.23% 12.35% 12.81% 12.60%




Figure 1. Number of companiesin individua clusters of Kohonen network
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Figure 2. Average values of fixed assets for companiesin individual clusters
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Figure 3. Average value of total assets for companiesin individual clusters
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Figure 4. Average operating earnings of individual clusters
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Figure 5. Average earnings before taxes for individual clusters
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Figure 6. Volume of fixed assets owned by companies in the same clusters
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Figure 7. Share of individual clusters on owned assets in trade sector
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Figure 8. Amount of fixed assets owned by companiesin the same clusters
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Figure 9. Share of individual clusters on fixed assets ownership in trade sector

6.00%
5.00%
4.00%
3.00%
2.00%

1.00%

(A AT |‘|II.||||’

RS SR O R SRR R SR o)
=) o S NN N)
g € CeEEL

0.00%

(10,3) —
(10,7)

Figure 10. Volume of operating earnings for companies in the same clusters
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Figure 11. Share of individual clusters on the volume of operating earnings
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Figure 12. Volume of earnings before taxes for companies in the same clusters
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Figure 13. Share of individua clusters on earnings before taxes
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Figure 14. Comparison of ROE for individual clustersin trade sector
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Figure 15. Comparison of ROE of the clusters achieving profit in the interva
(-100; +100)
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